
An Automatic Finite-Sample 
Robustness Metric: Can 

Dropping a Little Data Change 
Conclusions?

Associate Professor, 
MIT

Tamara Broderick

With Ryan Giordano, Rachael Meager



[https://stanfordmlgroup.github.io/projects/chexnet/, https://www.ibmbigdatahub.com/blog/cyber-security-powered-ai-and-
machine-learning, https://www.fairwinds.org/inside-fairwinds/fraud-protection-center/report-fraud.html]

When can I trust my data analysis?

1

https://www.ibmbigdatahub.com/blog/cyber-security-powered-ai-and-machine-learning
https://www.ibmbigdatahub.com/blog/cyber-security-powered-ai-and-machine-learning
https://www.fairwinds.org/inside-fairwinds/fraud-protection-center/report-fraud.html


• More data & better computation ➔ data analyses 
increasingly drive life-changing decisions

[https://stanfordmlgroup.github.io/projects/chexnet/, https://www.ibmbigdatahub.com/blog/cyber-security-powered-ai-and-
machine-learning, https://www.fairwinds.org/inside-fairwinds/fraud-protection-center/report-fraud.html]

When can I trust my data analysis?

1

https://www.ibmbigdatahub.com/blog/cyber-security-powered-ai-and-machine-learning
https://www.ibmbigdatahub.com/blog/cyber-security-powered-ai-and-machine-learning
https://www.fairwinds.org/inside-fairwinds/fraud-protection-center/report-fraud.html


• More data & better computation ➔ data analyses 
increasingly drive life-changing decisions

[https://stanfordmlgroup.github.io/projects/chexnet/, https://www.ibmbigdatahub.com/blog/cyber-security-powered-ai-and-
machine-learning, https://www.fairwinds.org/inside-fairwinds/fraud-protection-center/report-fraud.html]

When can I trust my data analysis?

1

https://www.ibmbigdatahub.com/blog/cyber-security-powered-ai-and-machine-learning
https://www.ibmbigdatahub.com/blog/cyber-security-powered-ai-and-machine-learning
https://www.fairwinds.org/inside-fairwinds/fraud-protection-center/report-fraud.html


• More data & better computation ➔ data analyses 
increasingly drive life-changing decisions

[https://stanfordmlgroup.github.io/projects/chexnet/, https://www.ibmbigdatahub.com/blog/cyber-security-powered-ai-and-
machine-learning, https://www.fairwinds.org/inside-fairwinds/fraud-protection-center/report-fraud.html]

When can I trust my data analysis?

1

• One question: Would you be concerned if dropping a 
small fraction of data changed substantive conclusions?

https://www.ibmbigdatahub.com/blog/cyber-security-powered-ai-and-machine-learning
https://www.ibmbigdatahub.com/blog/cyber-security-powered-ai-and-machine-learning
https://www.fairwinds.org/inside-fairwinds/fraud-protection-center/report-fraud.html


• More data & better computation ➔ data analyses 
increasingly drive life-changing decisions

[https://stanfordmlgroup.github.io/projects/chexnet/, https://www.ibmbigdatahub.com/blog/cyber-security-powered-ai-and-
machine-learning, https://www.fairwinds.org/inside-fairwinds/fraud-protection-center/report-fraud.html]

When can I trust my data analysis?

1

• One question: Would you be concerned if dropping a 
small fraction of data changed substantive conclusions? 

• Challenge: Too expensive to check every data subset

https://www.ibmbigdatahub.com/blog/cyber-security-powered-ai-and-machine-learning
https://www.ibmbigdatahub.com/blog/cyber-security-powered-ai-and-machine-learning
https://www.fairwinds.org/inside-fairwinds/fraud-protection-center/report-fraud.html


• More data & better computation ➔ data analyses 
increasingly drive life-changing decisions

[https://stanfordmlgroup.github.io/projects/chexnet/, https://www.ibmbigdatahub.com/blog/cyber-security-powered-ai-and-
machine-learning, https://www.fairwinds.org/inside-fairwinds/fraud-protection-center/report-fraud.html]

When can I trust my data analysis?

1

• One question: Would you be concerned if dropping a 
small fraction of data changed substantive conclusions? 

• Challenge: Too expensive to check every data subset 
• Our Solution: a fast, automated, accurate approximation

https://www.ibmbigdatahub.com/blog/cyber-security-powered-ai-and-machine-learning
https://www.ibmbigdatahub.com/blog/cyber-security-powered-ai-and-machine-learning
https://www.fairwinds.org/inside-fairwinds/fraud-protection-center/report-fraud.html


• More data & better computation ➔ data analyses 
increasingly drive life-changing decisions

[https://stanfordmlgroup.github.io/projects/chexnet/, https://www.ibmbigdatahub.com/blog/cyber-security-powered-ai-and-
machine-learning, https://www.fairwinds.org/inside-fairwinds/fraud-protection-center/report-fraud.html]

When can I trust my data analysis?

1

• One question: Would you be concerned if dropping a 
small fraction of data changed substantive conclusions? 

• Challenge: Too expensive to check every data subset 
• Our Solution: a fast, automated, accurate approximation 
• E.g. in a study of microcredit with ~16,500 data points, we 

find a single data point that drives the sign of the effect
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applications and wonderful reproducibility) 
• Report a convenient proxy (e.g. mean)  
• Small fractions of data often missing not-at-random 
• Policy population different from analyzed population 
• Models are necessarily misspecified 

• In all these cases, we’d be concerned if dropping a small 
fraction of data changed our conclusions 

• Concerns not specific to economics 
• Even if doesn’t bother you, should be up front about it
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• Might worry if removing small fraction                 of data: 

• Changed sign of effect 
• Changed significance of effect 
• Changed both sign and significance, etc. 

• Define 
• Maximum Influence Perturbation: largest possible 

change by dropping at most 100   % of the data 
• Most Influential Set: data dropped to achieve MIP 
• Perturbation-Inducing Proportion: Min data proportion 

to achieve a certain change (or NA if none) 
• How to find Maximum Influence Perturbation: re-run data 

analysis with every appropriate subset dropped

<latexit sha1_base64="YW5wDXZ1sF/9NeMshpF4nggFaQo=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAYhgoRdUfQY9OIxgnlAEkLvZJIMmZ1dZmYDYcmfePGgiFf/xJt/4yTZgyYWNBRV3XR3BbHg2njet5NbW9/Y3MpvF3Z29/YP3MOjuo4SRVmNRiJSzQA1E1yymuFGsGasGIaBYI1gdD/zG2OmNI/kk5nErBPiQPI+p2is1HXdNop4iKTNJSl5F/551y16ZW8Oskr8jBQhQ7XrfrV7EU1CJg0VqHXL92LTSVEZTgWbFtqJZjHSEQ5Yy1KJIdOddH75lJxZpUf6kbIlDZmrvydSDLWehIHtDNEM9bI3E//zWonp33ZSLuPEMEkXi/qJICYisxhIjytGjZhYglRxeyuhQ1RIjQ2rYEPwl19eJfXLsn9d9h6vipW7LI48nMAplMCHG6jAA1ShBhTG8Ayv8Oakzovz7nwsWnNONnMMf+B8/gAdC5IC</latexit>

↵ 2 (0, 1)

<latexit sha1_base64="am6CKLf/R9zmNT1K2ny8pNrrqL0=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV1R9Bj04jGCeUCyhN7JbDJmdmaZmRVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRmWasjpVQulWhIYJLlndcitYK9UMk0iwZjS8nfrNJ6YNV/LBjlIWJtiXPOYUrZMaHRTpALulsl/xZyDLJMhJGXLUuqWvTk/RLGHSUoHGtAM/teEYteVUsEmxkxmWIh1in7UdlZgwE45n107IqVN6JFbalbRkpv6eGGNizCiJXGeCdmAWvan4n9fObHwdjrlMM8sknS+KM0GsItPXSY9rRq0YOYJUc3croQPUSK0LqOhCCBZfXiaN80pwWfHvL8rVmzyOAhzDCZxBAFdQhTuoQR0oPMIzvMKbp7wX7937mLeuePnMEfyB9/kDjNOPHA==</latexit>↵



4

Dropping data & computational cost
• Might worry if removing small fraction                 of data: 

• Changed sign of effect 
• Changed significance of effect 
• Changed both sign and significance, etc. 

• Define 
• Maximum Influence Perturbation: largest possible 

change by dropping at most 100   % of the data 
• Most Influential Set: data dropped to achieve MIP 
• Perturbation-Inducing Proportion: Min data proportion 

to achieve a certain change (or NA if none) 
• How to find Maximum Influence Perturbation: re-run data 

analysis with every appropriate subset dropped 
• Example: 400 data points,              

<latexit sha1_base64="YW5wDXZ1sF/9NeMshpF4nggFaQo=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAYhgoRdUfQY9OIxgnlAEkLvZJIMmZ1dZmYDYcmfePGgiFf/xJt/4yTZgyYWNBRV3XR3BbHg2njet5NbW9/Y3MpvF3Z29/YP3MOjuo4SRVmNRiJSzQA1E1yymuFGsGasGIaBYI1gdD/zG2OmNI/kk5nErBPiQPI+p2is1HXdNop4iKTNJSl5F/551y16ZW8Oskr8jBQhQ7XrfrV7EU1CJg0VqHXL92LTSVEZTgWbFtqJZjHSEQ5Yy1KJIdOddH75lJxZpUf6kbIlDZmrvydSDLWehIHtDNEM9bI3E//zWonp33ZSLuPEMEkXi/qJICYisxhIjytGjZhYglRxeyuhQ1RIjQ2rYEPwl19eJfXLsn9d9h6vipW7LI48nMAplMCHG6jAA1ShBhTG8Ayv8Oakzovz7nwsWnNONnMMf+B8/gAdC5IC</latexit>

↵ 2 (0, 1)

<latexit sha1_base64="dYdwZr09esyMyYgJnLyrop0U3R8=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJ4Krui6EUoevFYwX5Au5TZNNuGZrNrki2Upb/DiwdFvPpjvPlvTNs9aOuDYR7vzZDJCxLBtXHdb2dldW19Y7OwVdze2d3bLx0cNnScKsrqNBaxagWomeCS1Q03grUSxTAKBGsGw7up3xwxpXksH804YX6EfclDTtFYye+gSAZIbohbcb1uqWzbDGSZeDkpQ45at/TV6cU0jZg0VKDWbc9NjJ+hMpwKNil2Us0SpEPss7alEiOm/Wx29IScWqVHwljZkobM1N8bGUZaj6PATkZoBnrRm4r/ee3UhNd+xmWSGibp/KEwFcTEZJoA6XHFqBFjS5Aqbm8ldIAKqbE5FW0I3uKXl0njvOJdVtyHi3L1No+jAMdwAmfgwRVU4R5qUAcKT/AMr/DmjJwX5935mI+uOPnOEfyB8/kDgteQng==</latexit>

↵ = 0.01

<latexit sha1_base64="am6CKLf/R9zmNT1K2ny8pNrrqL0=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV1R9Bj04jGCeUCyhN7JbDJmdmaZmRVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRmWasjpVQulWhIYJLlndcitYK9UMk0iwZjS8nfrNJ6YNV/LBjlIWJtiXPOYUrZMaHRTpALulsl/xZyDLJMhJGXLUuqWvTk/RLGHSUoHGtAM/teEYteVUsEmxkxmWIh1in7UdlZgwE45n107IqVN6JFbalbRkpv6eGGNizCiJXGeCdmAWvan4n9fObHwdjrlMM8sknS+KM0GsItPXSY9rRq0YOYJUc3croQPUSK0LqOhCCBZfXiaN80pwWfHvL8rVmzyOAhzDCZxBAFdQhTuoQR0oPMIzvMKbp7wX7937mLeuePnMEfyB9/kDjNOPHA==</latexit>↵



4

Dropping data & computational cost
• Might worry if removing small fraction                 of data: 

• Changed sign of effect 
• Changed significance of effect 
• Changed both sign and significance, etc. 

• Define 
• Maximum Influence Perturbation: largest possible 

change by dropping at most 100   % of the data 
• Most Influential Set: data dropped to achieve MIP 
• Perturbation-Inducing Proportion: Min data proportion 

to achieve a certain change (or NA if none) 
• How to find Maximum Influence Perturbation: re-run data 

analysis with every appropriate subset dropped 
• Example: 400 data points,               → >1 billion re-runs

<latexit sha1_base64="YW5wDXZ1sF/9NeMshpF4nggFaQo=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAYhgoRdUfQY9OIxgnlAEkLvZJIMmZ1dZmYDYcmfePGgiFf/xJt/4yTZgyYWNBRV3XR3BbHg2njet5NbW9/Y3MpvF3Z29/YP3MOjuo4SRVmNRiJSzQA1E1yymuFGsGasGIaBYI1gdD/zG2OmNI/kk5nErBPiQPI+p2is1HXdNop4iKTNJSl5F/551y16ZW8Oskr8jBQhQ7XrfrV7EU1CJg0VqHXL92LTSVEZTgWbFtqJZjHSEQ5Yy1KJIdOddH75lJxZpUf6kbIlDZmrvydSDLWehIHtDNEM9bI3E//zWonp33ZSLuPEMEkXi/qJICYisxhIjytGjZhYglRxeyuhQ1RIjQ2rYEPwl19eJfXLsn9d9h6vipW7LI48nMAplMCHG6jAA1ShBhTG8Ayv8Oakzovz7nwsWnNONnMMf+B8/gAdC5IC</latexit>

↵ 2 (0, 1)

<latexit sha1_base64="dYdwZr09esyMyYgJnLyrop0U3R8=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJ4Krui6EUoevFYwX5Au5TZNNuGZrNrki2Upb/DiwdFvPpjvPlvTNs9aOuDYR7vzZDJCxLBtXHdb2dldW19Y7OwVdze2d3bLx0cNnScKsrqNBaxagWomeCS1Q03grUSxTAKBGsGw7up3xwxpXksH804YX6EfclDTtFYye+gSAZIbohbcb1uqWzbDGSZeDkpQ45at/TV6cU0jZg0VKDWbc9NjJ+hMpwKNil2Us0SpEPss7alEiOm/Wx29IScWqVHwljZkobM1N8bGUZaj6PATkZoBnrRm4r/ee3UhNd+xmWSGibp/KEwFcTEZJoA6XHFqBFjS5Aqbm8ldIAKqbE5FW0I3uKXl0njvOJdVtyHi3L1No+jAMdwAmfgwRVU4R5qUAcKT/AMr/DmjJwX5935mI+uOPnOEfyB8/kDgteQng==</latexit>

↵ = 0.01

<latexit sha1_base64="am6CKLf/R9zmNT1K2ny8pNrrqL0=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV1R9Bj04jGCeUCyhN7JbDJmdmaZmRVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRmWasjpVQulWhIYJLlndcitYK9UMk0iwZjS8nfrNJ6YNV/LBjlIWJtiXPOYUrZMaHRTpALulsl/xZyDLJMhJGXLUuqWvTk/RLGHSUoHGtAM/teEYteVUsEmxkxmWIh1in7UdlZgwE45n107IqVN6JFbalbRkpv6eGGNizCiJXGeCdmAWvan4n9fObHwdjrlMM8sknS+KM0GsItPXSY9rRq0YOYJUc3croQPUSK0LqOhCCBZfXiaN80pwWfHvL8rVmzyOAhzDCZxBAFdQhTuoQR0oPMIzvMKbp7wX7937mLeuePnMEfyB9/kDjNOPHA==</latexit>↵



4

Dropping data & computational cost
• Might worry if removing small fraction                 of data: 

• Changed sign of effect 
• Changed significance of effect 
• Changed both sign and significance, etc. 

• Define 
• Maximum Influence Perturbation: largest possible 

change by dropping at most 100   % of the data 
• Most Influential Set: data dropped to achieve MIP 
• Perturbation-Inducing Proportion: Min data proportion 

to achieve a certain change (or NA if none) 
• How to find Maximum Influence Perturbation: re-run data 

analysis with every appropriate subset dropped 
• Example: 400 data points,               → >1 billion re-runs 

• If analysis takes 1 second, check takes >31 years

<latexit sha1_base64="YW5wDXZ1sF/9NeMshpF4nggFaQo=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAYhgoRdUfQY9OIxgnlAEkLvZJIMmZ1dZmYDYcmfePGgiFf/xJt/4yTZgyYWNBRV3XR3BbHg2njet5NbW9/Y3MpvF3Z29/YP3MOjuo4SRVmNRiJSzQA1E1yymuFGsGasGIaBYI1gdD/zG2OmNI/kk5nErBPiQPI+p2is1HXdNop4iKTNJSl5F/551y16ZW8Oskr8jBQhQ7XrfrV7EU1CJg0VqHXL92LTSVEZTgWbFtqJZjHSEQ5Yy1KJIdOddH75lJxZpUf6kbIlDZmrvydSDLWehIHtDNEM9bI3E//zWonp33ZSLuPEMEkXi/qJICYisxhIjytGjZhYglRxeyuhQ1RIjQ2rYEPwl19eJfXLsn9d9h6vipW7LI48nMAplMCHG6jAA1ShBhTG8Ayv8Oakzovz7nwsWnNONnMMf+B8/gAdC5IC</latexit>

↵ 2 (0, 1)

<latexit sha1_base64="dYdwZr09esyMyYgJnLyrop0U3R8=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJ4Krui6EUoevFYwX5Au5TZNNuGZrNrki2Upb/DiwdFvPpjvPlvTNs9aOuDYR7vzZDJCxLBtXHdb2dldW19Y7OwVdze2d3bLx0cNnScKsrqNBaxagWomeCS1Q03grUSxTAKBGsGw7up3xwxpXksH804YX6EfclDTtFYye+gSAZIbohbcb1uqWzbDGSZeDkpQ45at/TV6cU0jZg0VKDWbc9NjJ+hMpwKNil2Us0SpEPss7alEiOm/Wx29IScWqVHwljZkobM1N8bGUZaj6PATkZoBnrRm4r/ee3UhNd+xmWSGibp/KEwFcTEZJoA6XHFqBFjS5Aqbm8ldIAKqbE5FW0I3uKXl0njvOJdVtyHi3L1No+jAMdwAmfgwRVU4R5qUAcKT/AMr/DmjJwX5935mI+uOPnOEfyB8/kDgteQng==</latexit>

↵ = 0.01

<latexit sha1_base64="am6CKLf/R9zmNT1K2ny8pNrrqL0=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV1R9Bj04jGCeUCyhN7JbDJmdmaZmRVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRmWasjpVQulWhIYJLlndcitYK9UMk0iwZjS8nfrNJ6YNV/LBjlIWJtiXPOYUrZMaHRTpALulsl/xZyDLJMhJGXLUuqWvTk/RLGHSUoHGtAM/teEYteVUsEmxkxmWIh1in7UdlZgwE45n107IqVN6JFbalbRkpv6eGGNizCiJXGeCdmAWvan4n9fObHwdjrlMM8sknS+KM0GsItPXSY9rRq0YOYJUc3croQPUSK0LqOhCCBZfXiaN80pwWfHvL8rVmzyOAhzDCZxBAFdQhTuoQR0oPMIzvMKbp7wX7937mLeuePnMEfyB9/kDjNOPHA==</latexit>↵



4

Dropping data & computational cost
• Might worry if removing small fraction                 of data: 

• Changed sign of effect 
• Changed significance of effect 
• Changed both sign and significance, etc. 

• Define 
• Maximum Influence Perturbation: largest possible 

change by dropping at most 100   % of the data 
• Most Influential Set: data dropped to achieve MIP 
• Perturbation-Inducing Proportion: Min data proportion 

to achieve a certain change (or NA if none) 
• How to find Maximum Influence Perturbation: re-run data 

analysis with every appropriate subset dropped 
• Example: 16,000 data points,                

<latexit sha1_base64="YW5wDXZ1sF/9NeMshpF4nggFaQo=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAYhgoRdUfQY9OIxgnlAEkLvZJIMmZ1dZmYDYcmfePGgiFf/xJt/4yTZgyYWNBRV3XR3BbHg2njet5NbW9/Y3MpvF3Z29/YP3MOjuo4SRVmNRiJSzQA1E1yymuFGsGasGIaBYI1gdD/zG2OmNI/kk5nErBPiQPI+p2is1HXdNop4iKTNJSl5F/551y16ZW8Oskr8jBQhQ7XrfrV7EU1CJg0VqHXL92LTSVEZTgWbFtqJZjHSEQ5Yy1KJIdOddH75lJxZpUf6kbIlDZmrvydSDLWehIHtDNEM9bI3E//zWonp33ZSLuPEMEkXi/qJICYisxhIjytGjZhYglRxeyuhQ1RIjQ2rYEPwl19eJfXLsn9d9h6vipW7LI48nMAplMCHG6jAA1ShBhTG8Ayv8Oakzovz7nwsWnNONnMMf+B8/gAdC5IC</latexit>

↵ 2 (0, 1)

<latexit sha1_base64="am6CKLf/R9zmNT1K2ny8pNrrqL0=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV1R9Bj04jGCeUCyhN7JbDJmdmaZmRVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRmWasjpVQulWhIYJLlndcitYK9UMk0iwZjS8nfrNJ6YNV/LBjlIWJtiXPOYUrZMaHRTpALulsl/xZyDLJMhJGXLUuqWvTk/RLGHSUoHGtAM/teEYteVUsEmxkxmWIh1in7UdlZgwE45n107IqVN6JFbalbRkpv6eGGNizCiJXGeCdmAWvan4n9fObHwdjrlMM8sknS+KM0GsItPXSY9rRq0YOYJUc3croQPUSK0LqOhCCBZfXiaN80pwWfHvL8rVmzyOAhzDCZxBAFdQhTuoQR0oPMIzvMKbp7wX7937mLeuePnMEfyB9/kDjNOPHA==</latexit>↵

<latexit sha1_base64="zIQcWCtT1rsqwTl1fnLPpQLh+0I=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4Krsi6kUoevFYwX5Au5bZNG1Ds9klySpl6f/w4kERr/4Xb/4bs+0etPXBMI/3ZsjkBbHg2rjut7O0vLK6tl7YKG5ube/slvb2GzpKFGV1GolItQLUTHDJ6oYbwVqxYhgGgjWD0U3mNx+Z0jyS92YcMz/EgeR9TtFY6aGDIh4iuSJuxXW9bqmc9QxkkXg5KUOOWrf01elFNAmZNFSg1m3PjY2fojKcCjYpdhLNYqQjHLC2pRJDpv10evWEHFulR/qRsiUNmaq/N1IMtR6HgZ0M0Qz1vJeJ/3ntxPQv/ZTLODFM0tlD/UQQE5EsAtLjilEjxpYgVdzeSugQFVJjgyraELz5Ly+SxmnFO6+4d2fl6nUeRwEO4QhOwIMLqMIt1KAOFBQ8wyu8OU/Oi/PufMxGl5x85wD+wPn8AfSEkNk=</latexit>

↵ = 0.001



4

Dropping data & computational cost
• Might worry if removing small fraction                 of data: 

• Changed sign of effect 
• Changed significance of effect 
• Changed both sign and significance, etc. 

• Define 
• Maximum Influence Perturbation: largest possible 

change by dropping at most 100   % of the data 
• Most Influential Set: data dropped to achieve MIP 
• Perturbation-Inducing Proportion: Min data proportion 

to achieve a certain change (or NA if none) 
• How to find Maximum Influence Perturbation: re-run data 

analysis with every appropriate subset dropped 
• Example: 16,000 data points,                 → >1053 re-runs 

• If analysis takes 1 second, check takes >1046 years

<latexit sha1_base64="YW5wDXZ1sF/9NeMshpF4nggFaQo=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAYhgoRdUfQY9OIxgnlAEkLvZJIMmZ1dZmYDYcmfePGgiFf/xJt/4yTZgyYWNBRV3XR3BbHg2njet5NbW9/Y3MpvF3Z29/YP3MOjuo4SRVmNRiJSzQA1E1yymuFGsGasGIaBYI1gdD/zG2OmNI/kk5nErBPiQPI+p2is1HXdNop4iKTNJSl5F/551y16ZW8Oskr8jBQhQ7XrfrV7EU1CJg0VqHXL92LTSVEZTgWbFtqJZjHSEQ5Yy1KJIdOddH75lJxZpUf6kbIlDZmrvydSDLWehIHtDNEM9bI3E//zWonp33ZSLuPEMEkXi/qJICYisxhIjytGjZhYglRxeyuhQ1RIjQ2rYEPwl19eJfXLsn9d9h6vipW7LI48nMAplMCHG6jAA1ShBhTG8Ayv8Oakzovz7nwsWnNONnMMf+B8/gAdC5IC</latexit>

↵ 2 (0, 1)

<latexit sha1_base64="am6CKLf/R9zmNT1K2ny8pNrrqL0=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV1R9Bj04jGCeUCyhN7JbDJmdmaZmRVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRmWasjpVQulWhIYJLlndcitYK9UMk0iwZjS8nfrNJ6YNV/LBjlIWJtiXPOYUrZMaHRTpALulsl/xZyDLJMhJGXLUuqWvTk/RLGHSUoHGtAM/teEYteVUsEmxkxmWIh1in7UdlZgwE45n107IqVN6JFbalbRkpv6eGGNizCiJXGeCdmAWvan4n9fObHwdjrlMM8sknS+KM0GsItPXSY9rRq0YOYJUc3croQPUSK0LqOhCCBZfXiaN80pwWfHvL8rVmzyOAhzDCZxBAFdQhTuoQR0oPMIzvMKbp7wX7937mLeuePnMEfyB9/kDjNOPHA==</latexit>↵

<latexit sha1_base64="zIQcWCtT1rsqwTl1fnLPpQLh+0I=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4Krsi6kUoevFYwX5Au5bZNG1Ds9klySpl6f/w4kERr/4Xb/4bs+0etPXBMI/3ZsjkBbHg2rjut7O0vLK6tl7YKG5ube/slvb2GzpKFGV1GolItQLUTHDJ6oYbwVqxYhgGgjWD0U3mNx+Z0jyS92YcMz/EgeR9TtFY6aGDIh4iuSJuxXW9bqmc9QxkkXg5KUOOWrf01elFNAmZNFSg1m3PjY2fojKcCjYpdhLNYqQjHLC2pRJDpv10evWEHFulR/qRsiUNmaq/N1IMtR6HgZ0M0Qz1vJeJ/3ntxPQv/ZTLODFM0tlD/UQQE5EsAtLjilEjxpYgVdzeSugQFVJjgyraELz5Ly+SxmnFO6+4d2fl6nUeRwEO4QhOwIMLqMIt1KAOFBQ8wyu8OU/Oi/PufMxGl5x85wD+wPn8AfSEkNk=</latexit>

↵ = 0.001



5

A Motivating Example: Microcredit



• Angelucci et al 2015: Largest (16,561 households) of 7 
randomized controlled trials examining effect of microcredit 
• Fantastic reproducibility and data sharing!
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• Fantastic reproducibility and data sharing!  
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5

A Motivating Example: Microcredit

<latexit sha1_base64="G0fOmiMbkAsVF2NI5oD2XwaUBvc="></latexit>

yn = ✓0 + ✓1xn + ✏n, ✏n
iid⇠ N (0,�2)



• Angelucci et al 2015: Largest (16,561 households) of 7 
randomized controlled trials examining effect of microcredit 
• Fantastic reproducibility and data sharing!  

• Original model:
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A Motivating Example: Microcredit

<latexit sha1_base64="G0fOmiMbkAsVF2NI5oD2XwaUBvc="></latexit>

yn = ✓0 + ✓1xn + ✏n, ✏n
iid⇠ N (0,�2)

microcredit indicator



• Angelucci et al 2015: Largest (16,561 households) of 7 
randomized controlled trials examining effect of microcredit 
• Fantastic reproducibility and data sharing!  

• Original model:
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A Motivating Example: Microcredit

<latexit sha1_base64="G0fOmiMbkAsVF2NI5oD2XwaUBvc="></latexit>
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<latexit sha1_base64="nVpbsZWHa7zMyW4HFIDraDRUfWc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cKpi20oWy2k3bpZhN2N0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LRTFIMYjqUPOKMGiv5vXTESb9ac+vuHGSVeAWpQYFmv/rVGyQsi1EaJqjWXc9NTZBTZTgTOK30Mo0pZWM6xK6lksaog3x+7JScWWVAokTZkobM1d8TOY21nsSh7YypGellbyb+53UzE90EOZdpZlCyxaIoE8QkZPY5GXCFzIiJJZQpbm8lbEQVZcbmU7EheMsvr5LWRd27qrsPl7XGbRFHGU7gFM7Bg2towD00wQcGHJ7hFd4c6bw4787HorXkFDPH8AfO5w9r4Y5t</latexit>

�

<latexit sha1_base64="oaeATMrjGbAxAuF4ZoBtNVm8xnU="></latexit>

✓̂ := argmin
✓

XN

n=1
f(✓, dn)

parametersloss

data point; 
e.g. (xn, yn)
(Our approach actually 

handles even more 
general analyses)



Setup for dropping data
• A data analysis:

• E.g. max likelihood, min loss 
• A quantity of interest  

• E.g. 

6

estimator

<latexit sha1_base64="WDPRkp4ZMoEj2Dkd3ZIFYXEnRa8=">AAAB/nicbVBNS8NAEN3Ur1q/ouLJy2IRPJVEFL0IRS8eK1hbaELYbDfN0s0m7E6EEgr+FS8eFPHq7/Dmv3Hb5qCtDwYe780wMy/MBNfgON9WZWl5ZXWtul7b2Nza3rF39x50mivK2jQVqeqGRDPBJWsDB8G6mWIkCQXrhMObid95ZErzVN7DKGN+QgaSR5wSMFJgH3hZzPEV9mIChQcxAzIOssCuOw1nCrxI3JLUUYlWYH95/ZTmCZNABdG65zoZ+AVRwKlg45qXa5YROiQD1jNUkoRpv5ieP8bHRunjKFWmJOCp+nuiIInWoyQ0nQmBWM97E/E/r5dDdOkXXGY5MElni6JcYEjxJAvc54pRECNDCFXc3IppTBShYBKrmRDc+ZcXycNpwz1vOHdn9eZ1GUcVHaIjdIJcdIGa6Ba1UBtRVKBn9IrerCfrxXq3PmatFauc2Ud/YH3+ANpmlW0=</latexit>

� = ✓̂p

<latexit sha1_base64="nVpbsZWHa7zMyW4HFIDraDRUfWc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cKpi20oWy2k3bpZhN2N0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LRTFIMYjqUPOKMGiv5vXTESb9ac+vuHGSVeAWpQYFmv/rVGyQsi1EaJqjWXc9NTZBTZTgTOK30Mo0pZWM6xK6lksaog3x+7JScWWVAokTZkobM1d8TOY21nsSh7YypGellbyb+53UzE90EOZdpZlCyxaIoE8QkZPY5GXCFzIiJJZQpbm8lbEQVZcbmU7EheMsvr5LWRd27qrsPl7XGbRFHGU7gFM7Bg2towD00wQcGHJ7hFd4c6bw4787HorXkFDPH8AfO5w9r4Y5t</latexit>

�

<latexit sha1_base64="oaeATMrjGbAxAuF4ZoBtNVm8xnU="></latexit>

✓̂ := argmin
✓

XN

n=1
f(✓, dn)

parametersloss

data point; 
e.g. (xn, yn)
(Our approach actually 

handles even more 
general analyses)



Setup for dropping data
• A data analysis:

• E.g. max likelihood, min loss 
• A quantity of interest  

• E.g.  
• E.g. 

6

estimator

<latexit sha1_base64="5N7q9DxmftmrrxpnQKRVJDbZ3r8=">AAACDnicbVA9SwNBEN3zM8avqKXNYgjYGO7Ez0IQbSwVTBRy4ZjbbHJL9u6W3TkhHPkFNv4VGwtFbK3t/DduPgpNfDDweG+GmXmhksKg6347M7Nz8wuLhaXi8srq2nppY7Nu0kwzXmOpTPV9CIZLkfAaCpT8XmkOcSj5Xdi9HPh3D1wbkSa32FO8GUMnEW3BAK0UlCq+igQ9o34EmPsYcYR+oOge9aqnR9Q3ohNDoIJS2a26Q9Bp4o1JmYxxHZS+/FbKspgnyCQY0/Bchc0cNAomeb/oZ4YrYF3o8IalCcTcNPPhO31asUqLtlNtK0E6VH9P5BAb04tD2xkDRmbSG4j/eY0M2yfNXCQqQ56w0aJ2JimmdJANbQnNGcqeJcC0sLdSFoEGhjbBog3Bm3x5mtT3q95h1b05KJ9fjOMokG2yQ3aJR47JObki16RGGHkkz+SVvDlPzovz7nyMWmec8cwW+QPn8we825qk</latexit>

� = ✓̂p � 1.96�p

<latexit sha1_base64="WDPRkp4ZMoEj2Dkd3ZIFYXEnRa8=">AAAB/nicbVBNS8NAEN3Ur1q/ouLJy2IRPJVEFL0IRS8eK1hbaELYbDfN0s0m7E6EEgr+FS8eFPHq7/Dmv3Hb5qCtDwYe780wMy/MBNfgON9WZWl5ZXWtul7b2Nza3rF39x50mivK2jQVqeqGRDPBJWsDB8G6mWIkCQXrhMObid95ZErzVN7DKGN+QgaSR5wSMFJgH3hZzPEV9mIChQcxAzIOssCuOw1nCrxI3JLUUYlWYH95/ZTmCZNABdG65zoZ+AVRwKlg45qXa5YROiQD1jNUkoRpv5ieP8bHRunjKFWmJOCp+nuiIInWoyQ0nQmBWM97E/E/r5dDdOkXXGY5MElni6JcYEjxJAvc54pRECNDCFXc3IppTBShYBKrmRDc+ZcXycNpwz1vOHdn9eZ1GUcVHaIjdIJcdIGa6Ba1UBtRVKBn9IrerCfrxXq3PmatFauc2Ud/YH3+ANpmlW0=</latexit>

� = ✓̂p

<latexit sha1_base64="nVpbsZWHa7zMyW4HFIDraDRUfWc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cKpi20oWy2k3bpZhN2N0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LRTFIMYjqUPOKMGiv5vXTESb9ac+vuHGSVeAWpQYFmv/rVGyQsi1EaJqjWXc9NTZBTZTgTOK30Mo0pZWM6xK6lksaog3x+7JScWWVAokTZkobM1d8TOY21nsSh7YypGellbyb+53UzE90EOZdpZlCyxaIoE8QkZPY5GXCFzIiJJZQpbm8lbEQVZcbmU7EheMsvr5LWRd27qrsPl7XGbRFHGU7gFM7Bg2towD00wQcGHJ7hFd4c6bw4787HorXkFDPH8AfO5w9r4Y5t</latexit>

�

<latexit sha1_base64="oaeATMrjGbAxAuF4ZoBtNVm8xnU="></latexit>

✓̂ := argmin
✓

XN

n=1
f(✓, dn)

parametersloss

data point; 
e.g. (xn, yn)
(Our approach actually 

handles even more 
general analyses)



Setup for dropping data
• A data analysis:

• E.g. max likelihood, min loss 
• A quantity of interest  

• E.g.  
• E.g. 

• Original problem:

6

w = 1N = (1, . . . , 1, 1, 1, . . . 1)
<latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit>

estimator

w1
<latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit>

w2
<latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit>

wN
<latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit>

…w3
<latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit>

0

1

<latexit sha1_base64="5N7q9DxmftmrrxpnQKRVJDbZ3r8=">AAACDnicbVA9SwNBEN3zM8avqKXNYgjYGO7Ez0IQbSwVTBRy4ZjbbHJL9u6W3TkhHPkFNv4VGwtFbK3t/DduPgpNfDDweG+GmXmhksKg6347M7Nz8wuLhaXi8srq2nppY7Nu0kwzXmOpTPV9CIZLkfAaCpT8XmkOcSj5Xdi9HPh3D1wbkSa32FO8GUMnEW3BAK0UlCq+igQ9o34EmPsYcYR+oOge9aqnR9Q3ohNDoIJS2a26Q9Bp4o1JmYxxHZS+/FbKspgnyCQY0/Bchc0cNAomeb/oZ4YrYF3o8IalCcTcNPPhO31asUqLtlNtK0E6VH9P5BAb04tD2xkDRmbSG4j/eY0M2yfNXCQqQ56w0aJ2JimmdJANbQnNGcqeJcC0sLdSFoEGhjbBog3Bm3x5mtT3q95h1b05KJ9fjOMokG2yQ3aJR47JObki16RGGHkkz+SVvDlPzovz7nyMWmec8cwW+QPn8we825qk</latexit>

� = ✓̂p � 1.96�p

<latexit sha1_base64="WDPRkp4ZMoEj2Dkd3ZIFYXEnRa8=">AAAB/nicbVBNS8NAEN3Ur1q/ouLJy2IRPJVEFL0IRS8eK1hbaELYbDfN0s0m7E6EEgr+FS8eFPHq7/Dmv3Hb5qCtDwYe780wMy/MBNfgON9WZWl5ZXWtul7b2Nza3rF39x50mivK2jQVqeqGRDPBJWsDB8G6mWIkCQXrhMObid95ZErzVN7DKGN+QgaSR5wSMFJgH3hZzPEV9mIChQcxAzIOssCuOw1nCrxI3JLUUYlWYH95/ZTmCZNABdG65zoZ+AVRwKlg45qXa5YROiQD1jNUkoRpv5ieP8bHRunjKFWmJOCp+nuiIInWoyQ0nQmBWM97E/E/r5dDdOkXXGY5MElni6JcYEjxJAvc54pRECNDCFXc3IppTBShYBKrmRDc+ZcXycNpwz1vOHdn9eZ1GUcVHaIjdIJcdIGa6Ba1UBtRVKBn9IrerCfrxXq3PmatFauc2Ud/YH3+ANpmlW0=</latexit>

� = ✓̂p

<latexit sha1_base64="nVpbsZWHa7zMyW4HFIDraDRUfWc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cKpi20oWy2k3bpZhN2N0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LRTFIMYjqUPOKMGiv5vXTESb9ac+vuHGSVeAWpQYFmv/rVGyQsi1EaJqjWXc9NTZBTZTgTOK30Mo0pZWM6xK6lksaog3x+7JScWWVAokTZkobM1d8TOY21nsSh7YypGellbyb+53UzE90EOZdpZlCyxaIoE8QkZPY5GXCFzIiJJZQpbm8lbEQVZcbmU7EheMsvr5LWRd27qrsPl7XGbRFHGU7gFM7Bg2towD00wQcGHJ7hFd4c6bw4787HorXkFDPH8AfO5w9r4Y5t</latexit>

�

<latexit sha1_base64="oaeATMrjGbAxAuF4ZoBtNVm8xnU="></latexit>

✓̂ := argmin
✓

XN

n=1
f(✓, dn)

parametersloss

data point; 
e.g. (xn, yn)
(Our approach actually 

handles even more 
general analyses)



Setup for dropping data
• A data analysis:

• E.g. max likelihood, min loss 
• A quantity of interest  

• E.g.  
• E.g. 

• Original problem:

6

• Dropping a data point:

w = 1N = (1, . . . , 1, 1, 1, . . . 1)
<latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit>

estimator

w1
<latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit>

w2
<latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit>

wN
<latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit>

…w3
<latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit>

0

1

w1
<latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit>

w2
<latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit>

wN
<latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit>

…w3
<latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit>

0

1
w = (1, . . . , 1, 0, 1, . . . , 1)

<latexit sha1_base64="mbjc0d77Nx/4W133AllBczeWlF0=">AAACBnicbVDLSgMxFM3UV62vUZciBItQoZQZKehGKLpxWcE+oB1KJpNpQzPJkGSUMnTlxl9x40IRt36DO//GtB1QWw9cODnnXnLv8WNGlXacLyu3tLyyupZfL2xsbm3v2Lt7TSUSiUkDCyZk20eKMMpJQ1PNSDuWBEU+Iy1/eDXxW3dEKir4rR7FxItQn9OQYqSN1LMP7+EFLLnlLguEVmW37JR/Hic9u+hUnCngInEzUgQZ6j37sxsInESEa8yQUh3XibWXIqkpZmRc6CaKxAgPUZ90DOUoIspLp2eM4bFRAhgKaYprOFV/T6QoUmoU+aYzQnqg5r2J+J/XSXR47qWUx4kmHM8+ChMGtYCTTGBAJcGajQxBWFKzK8QDJBHWJrmCCcGdP3mRNE8rbrVSvakWa5dZHHlwAI5ACbjgDNTANaiDBsDgATyBF/BqPVrP1pv1PmvNWdnMPvgD6+Mbsl2WGQ==</latexit>

<latexit sha1_base64="5N7q9DxmftmrrxpnQKRVJDbZ3r8=">AAACDnicbVA9SwNBEN3zM8avqKXNYgjYGO7Ez0IQbSwVTBRy4ZjbbHJL9u6W3TkhHPkFNv4VGwtFbK3t/DduPgpNfDDweG+GmXmhksKg6347M7Nz8wuLhaXi8srq2nppY7Nu0kwzXmOpTPV9CIZLkfAaCpT8XmkOcSj5Xdi9HPh3D1wbkSa32FO8GUMnEW3BAK0UlCq+igQ9o34EmPsYcYR+oOge9aqnR9Q3ohNDoIJS2a26Q9Bp4o1JmYxxHZS+/FbKspgnyCQY0/Bchc0cNAomeb/oZ4YrYF3o8IalCcTcNPPhO31asUqLtlNtK0E6VH9P5BAb04tD2xkDRmbSG4j/eY0M2yfNXCQqQ56w0aJ2JimmdJANbQnNGcqeJcC0sLdSFoEGhjbBog3Bm3x5mtT3q95h1b05KJ9fjOMokG2yQ3aJR47JObki16RGGHkkz+SVvDlPzovz7nyMWmec8cwW+QPn8we825qk</latexit>

� = ✓̂p � 1.96�p

<latexit sha1_base64="WDPRkp4ZMoEj2Dkd3ZIFYXEnRa8=">AAAB/nicbVBNS8NAEN3Ur1q/ouLJy2IRPJVEFL0IRS8eK1hbaELYbDfN0s0m7E6EEgr+FS8eFPHq7/Dmv3Hb5qCtDwYe780wMy/MBNfgON9WZWl5ZXWtul7b2Nza3rF39x50mivK2jQVqeqGRDPBJWsDB8G6mWIkCQXrhMObid95ZErzVN7DKGN+QgaSR5wSMFJgH3hZzPEV9mIChQcxAzIOssCuOw1nCrxI3JLUUYlWYH95/ZTmCZNABdG65zoZ+AVRwKlg45qXa5YROiQD1jNUkoRpv5ieP8bHRunjKFWmJOCp+nuiIInWoyQ0nQmBWM97E/E/r5dDdOkXXGY5MElni6JcYEjxJAvc54pRECNDCFXc3IppTBShYBKrmRDc+ZcXycNpwz1vOHdn9eZ1GUcVHaIjdIJcdIGa6Ba1UBtRVKBn9IrerCfrxXq3PmatFauc2Ud/YH3+ANpmlW0=</latexit>

� = ✓̂p

<latexit sha1_base64="nVpbsZWHa7zMyW4HFIDraDRUfWc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cKpi20oWy2k3bpZhN2N0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LRTFIMYjqUPOKMGiv5vXTESb9ac+vuHGSVeAWpQYFmv/rVGyQsi1EaJqjWXc9NTZBTZTgTOK30Mo0pZWM6xK6lksaog3x+7JScWWVAokTZkobM1d8TOY21nsSh7YypGellbyb+53UzE90EOZdpZlCyxaIoE8QkZPY5GXCFzIiJJZQpbm8lbEQVZcbmU7EheMsvr5LWRd27qrsPl7XGbRFHGU7gFM7Bg2towD00wQcGHJ7hFd4c6bw4787HorXkFDPH8AfO5w9r4Y5t</latexit>

�

<latexit sha1_base64="oaeATMrjGbAxAuF4ZoBtNVm8xnU="></latexit>

✓̂ := argmin
✓

XN

n=1
f(✓, dn)

parametersloss

data point; 
e.g. (xn, yn)
(Our approach actually 

handles even more 
general analyses)



Setup for dropping data
• A data analysis:

• E.g. max likelihood, min loss 
• A quantity of interest  

• E.g.  
• E.g. 

• Original problem:

6

• Dropping a data point:

w = 1N = (1, . . . , 1, 1, 1, . . . 1)
<latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit>

estimator

w1
<latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit>

w2
<latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit>

wN
<latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit>

…w3
<latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit>

0

1

w1
<latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit>

w2
<latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit>

wN
<latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit>

…w3
<latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit>

0

1
w = (1, . . . , 1, 0, 1, . . . , 1)

<latexit sha1_base64="mbjc0d77Nx/4W133AllBczeWlF0=">AAACBnicbVDLSgMxFM3UV62vUZciBItQoZQZKehGKLpxWcE+oB1KJpNpQzPJkGSUMnTlxl9x40IRt36DO//GtB1QWw9cODnnXnLv8WNGlXacLyu3tLyyupZfL2xsbm3v2Lt7TSUSiUkDCyZk20eKMMpJQ1PNSDuWBEU+Iy1/eDXxW3dEKir4rR7FxItQn9OQYqSN1LMP7+EFLLnlLguEVmW37JR/Hic9u+hUnCngInEzUgQZ6j37sxsInESEa8yQUh3XibWXIqkpZmRc6CaKxAgPUZ90DOUoIspLp2eM4bFRAhgKaYprOFV/T6QoUmoU+aYzQnqg5r2J+J/XSXR47qWUx4kmHM8+ChMGtYCTTGBAJcGajQxBWFKzK8QDJBHWJrmCCcGdP3mRNE8rbrVSvakWa5dZHHlwAI5ACbjgDNTANaiDBsDgATyBF/BqPVrP1pv1PmvNWdnMPvgD6+Mbsl2WGQ==</latexit>

• Each dropped data subset corresponds to a different <latexit sha1_base64="fta35n2Yr46FAd0zm0MycHAM9wY=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdQbQRgzaWCZgLJEuYnZxNxsxemJlVwpInsLFQxFYfxt5GfBsniYUm/jDw8f/nMOccPxFcacf5snILi0vLK/lVe219Y3OrsL1TV3EqGdZYLGLZ9KlCwSOsaa4FNhOJNPQFNvzB5Thv3KJUPI6u9TBBL6S9iAecUW2s6l2nUHRKzkRkHtwfKJ6/22fJ26dd6RQ+2t2YpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+N0SRBL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqQ5OvYxHSaoxYtOPglQQHZPx1qTLJTIthgYok9zMSlifSsq0uY1tjuDOrjwP9aOSe1xyqk6xfAFT5WEP9uEQXDiBMlxBBWrAAOEeHuHJurEerGfrZVqas356duGPrNdvRZ2QPA==</latexit>w

<latexit sha1_base64="5N7q9DxmftmrrxpnQKRVJDbZ3r8=">AAACDnicbVA9SwNBEN3zM8avqKXNYgjYGO7Ez0IQbSwVTBRy4ZjbbHJL9u6W3TkhHPkFNv4VGwtFbK3t/DduPgpNfDDweG+GmXmhksKg6347M7Nz8wuLhaXi8srq2nppY7Nu0kwzXmOpTPV9CIZLkfAaCpT8XmkOcSj5Xdi9HPh3D1wbkSa32FO8GUMnEW3BAK0UlCq+igQ9o34EmPsYcYR+oOge9aqnR9Q3ohNDoIJS2a26Q9Bp4o1JmYxxHZS+/FbKspgnyCQY0/Bchc0cNAomeb/oZ4YrYF3o8IalCcTcNPPhO31asUqLtlNtK0E6VH9P5BAb04tD2xkDRmbSG4j/eY0M2yfNXCQqQ56w0aJ2JimmdJANbQnNGcqeJcC0sLdSFoEGhjbBog3Bm3x5mtT3q95h1b05KJ9fjOMokG2yQ3aJR47JObki16RGGHkkz+SVvDlPzovz7nyMWmec8cwW+QPn8we825qk</latexit>

� = ✓̂p � 1.96�p

<latexit sha1_base64="WDPRkp4ZMoEj2Dkd3ZIFYXEnRa8=">AAAB/nicbVBNS8NAEN3Ur1q/ouLJy2IRPJVEFL0IRS8eK1hbaELYbDfN0s0m7E6EEgr+FS8eFPHq7/Dmv3Hb5qCtDwYe780wMy/MBNfgON9WZWl5ZXWtul7b2Nza3rF39x50mivK2jQVqeqGRDPBJWsDB8G6mWIkCQXrhMObid95ZErzVN7DKGN+QgaSR5wSMFJgH3hZzPEV9mIChQcxAzIOssCuOw1nCrxI3JLUUYlWYH95/ZTmCZNABdG65zoZ+AVRwKlg45qXa5YROiQD1jNUkoRpv5ieP8bHRunjKFWmJOCp+nuiIInWoyQ0nQmBWM97E/E/r5dDdOkXXGY5MElni6JcYEjxJAvc54pRECNDCFXc3IppTBShYBKrmRDc+ZcXycNpwz1vOHdn9eZ1GUcVHaIjdIJcdIGa6Ba1UBtRVKBn9IrerCfrxXq3PmatFauc2Ud/YH3+ANpmlW0=</latexit>

� = ✓̂p

<latexit sha1_base64="nVpbsZWHa7zMyW4HFIDraDRUfWc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cKpi20oWy2k3bpZhN2N0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LRTFIMYjqUPOKMGiv5vXTESb9ac+vuHGSVeAWpQYFmv/rVGyQsi1EaJqjWXc9NTZBTZTgTOK30Mo0pZWM6xK6lksaog3x+7JScWWVAokTZkobM1d8TOY21nsSh7YypGellbyb+53UzE90EOZdpZlCyxaIoE8QkZPY5GXCFzIiJJZQpbm8lbEQVZcbmU7EheMsvr5LWRd27qrsPl7XGbRFHGU7gFM7Bg2towD00wQcGHJ7hFd4c6bw4787HorXkFDPH8AfO5w9r4Y5t</latexit>

�

<latexit sha1_base64="oaeATMrjGbAxAuF4ZoBtNVm8xnU="></latexit>

✓̂ := argmin
✓

XN

n=1
f(✓, dn)

parametersloss

data point; 
e.g. (xn, yn)
(Our approach actually 

handles even more 
general analyses)



Setup for dropping data
• A data analysis:

• E.g. max likelihood, min loss 
• A quantity of interest  

• E.g.  
• E.g. 

• Original problem:

6

• Dropping a data point:

w = 1N = (1, . . . , 1, 1, 1, . . . 1)
<latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit>

estimator

w1
<latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit>

w2
<latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit>

wN
<latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit>

…w3
<latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit>

0

1

w1
<latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit>

w2
<latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit>

wN
<latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit>

…w3
<latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit>

0

1
w = (1, . . . , 1, 0, 1, . . . , 1)

<latexit sha1_base64="mbjc0d77Nx/4W133AllBczeWlF0=">AAACBnicbVDLSgMxFM3UV62vUZciBItQoZQZKehGKLpxWcE+oB1KJpNpQzPJkGSUMnTlxl9x40IRt36DO//GtB1QWw9cODnnXnLv8WNGlXacLyu3tLyyupZfL2xsbm3v2Lt7TSUSiUkDCyZk20eKMMpJQ1PNSDuWBEU+Iy1/eDXxW3dEKir4rR7FxItQn9OQYqSN1LMP7+EFLLnlLguEVmW37JR/Hic9u+hUnCngInEzUgQZ6j37sxsInESEa8yQUh3XibWXIqkpZmRc6CaKxAgPUZ90DOUoIspLp2eM4bFRAhgKaYprOFV/T6QoUmoU+aYzQnqg5r2J+J/XSXR47qWUx4kmHM8+ChMGtYCTTGBAJcGajQxBWFKzK8QDJBHWJrmCCcGdP3mRNE8rbrVSvakWa5dZHHlwAI5ACbjgDNTANaiDBsDgATyBF/BqPVrP1pv1PmvNWdnMPvgD6+Mbsl2WGQ==</latexit>

• Each dropped data subset corresponds to a different <latexit sha1_base64="fta35n2Yr46FAd0zm0MycHAM9wY=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdQbQRgzaWCZgLJEuYnZxNxsxemJlVwpInsLFQxFYfxt5GfBsniYUm/jDw8f/nMOccPxFcacf5snILi0vLK/lVe219Y3OrsL1TV3EqGdZYLGLZ9KlCwSOsaa4FNhOJNPQFNvzB5Thv3KJUPI6u9TBBL6S9iAecUW2s6l2nUHRKzkRkHtwfKJ6/22fJ26dd6RQ+2t2YpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+N0SRBL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqQ5OvYxHSaoxYtOPglQQHZPx1qTLJTIthgYok9zMSlifSsq0uY1tjuDOrjwP9aOSe1xyqk6xfAFT5WEP9uEQXDiBMlxBBWrAAOEeHuHJurEerGfrZVqas356duGPrNdvRZ2QPA==</latexit>w

<latexit sha1_base64="5N7q9DxmftmrrxpnQKRVJDbZ3r8=">AAACDnicbVA9SwNBEN3zM8avqKXNYgjYGO7Ez0IQbSwVTBRy4ZjbbHJL9u6W3TkhHPkFNv4VGwtFbK3t/DduPgpNfDDweG+GmXmhksKg6347M7Nz8wuLhaXi8srq2nppY7Nu0kwzXmOpTPV9CIZLkfAaCpT8XmkOcSj5Xdi9HPh3D1wbkSa32FO8GUMnEW3BAK0UlCq+igQ9o34EmPsYcYR+oOge9aqnR9Q3ohNDoIJS2a26Q9Bp4o1JmYxxHZS+/FbKspgnyCQY0/Bchc0cNAomeb/oZ4YrYF3o8IalCcTcNPPhO31asUqLtlNtK0E6VH9P5BAb04tD2xkDRmbSG4j/eY0M2yfNXCQqQ56w0aJ2JimmdJANbQnNGcqeJcC0sLdSFoEGhjbBog3Bm3x5mtT3q95h1b05KJ9fjOMokG2yQ3aJR47JObki16RGGHkkz+SVvDlPzovz7nyMWmec8cwW+QPn8we825qk</latexit>

� = ✓̂p � 1.96�p

<latexit sha1_base64="WDPRkp4ZMoEj2Dkd3ZIFYXEnRa8=">AAAB/nicbVBNS8NAEN3Ur1q/ouLJy2IRPJVEFL0IRS8eK1hbaELYbDfN0s0m7E6EEgr+FS8eFPHq7/Dmv3Hb5qCtDwYe780wMy/MBNfgON9WZWl5ZXWtul7b2Nza3rF39x50mivK2jQVqeqGRDPBJWsDB8G6mWIkCQXrhMObid95ZErzVN7DKGN+QgaSR5wSMFJgH3hZzPEV9mIChQcxAzIOssCuOw1nCrxI3JLUUYlWYH95/ZTmCZNABdG65zoZ+AVRwKlg45qXa5YROiQD1jNUkoRpv5ieP8bHRunjKFWmJOCp+nuiIInWoyQ0nQmBWM97E/E/r5dDdOkXXGY5MElni6JcYEjxJAvc54pRECNDCFXc3IppTBShYBKrmRDc+ZcXycNpwz1vOHdn9eZ1GUcVHaIjdIJcdIGa6Ba1UBtRVKBn9IrerCfrxXq3PmatFauc2Ud/YH3+ANpmlW0=</latexit>

� = ✓̂p

<latexit sha1_base64="nVpbsZWHa7zMyW4HFIDraDRUfWc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cKpi20oWy2k3bpZhN2N0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LRTFIMYjqUPOKMGiv5vXTESb9ac+vuHGSVeAWpQYFmv/rVGyQsi1EaJqjWXc9NTZBTZTgTOK30Mo0pZWM6xK6lksaog3x+7JScWWVAokTZkobM1d8TOY21nsSh7YypGellbyb+53UzE90EOZdpZlCyxaIoE8QkZPY5GXCFzIiJJZQpbm8lbEQVZcbmU7EheMsvr5LWRd27qrsPl7XGbRFHGU7gFM7Bg2towD00wQcGHJ7hFd4c6bw4787HorXkFDPH8AfO5w9r4Y5t</latexit>

�

<latexit sha1_base64="oaeATMrjGbAxAuF4ZoBtNVm8xnU="></latexit>

✓̂ := argmin
✓

XN

n=1
f(✓, dn)

parametersloss

data point; 
e.g. (xn, yn)
(Our approach actually 

handles even more 
general analyses)



Setup for dropping data
• A data analysis:

• E.g. max likelihood, min loss 
• A quantity of interest  

• E.g.  
• E.g. 

• Original problem:
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• Dropping a data point:

w = 1N = (1, . . . , 1, 1, 1, . . . 1)
<latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit>

estimator

w1
<latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit>

w2
<latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit>

wN
<latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit>

…w3
<latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit>

0

1

w1
<latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit>

w2
<latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit>

wN
<latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit>

…w3
<latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit>

0

1
w = (1, . . . , 1, 0, 1, . . . , 1)

<latexit sha1_base64="mbjc0d77Nx/4W133AllBczeWlF0=">AAACBnicbVDLSgMxFM3UV62vUZciBItQoZQZKehGKLpxWcE+oB1KJpNpQzPJkGSUMnTlxl9x40IRt36DO//GtB1QWw9cODnnXnLv8WNGlXacLyu3tLyyupZfL2xsbm3v2Lt7TSUSiUkDCyZk20eKMMpJQ1PNSDuWBEU+Iy1/eDXxW3dEKir4rR7FxItQn9OQYqSN1LMP7+EFLLnlLguEVmW37JR/Hic9u+hUnCngInEzUgQZ6j37sxsInESEa8yQUh3XibWXIqkpZmRc6CaKxAgPUZ90DOUoIspLp2eM4bFRAhgKaYprOFV/T6QoUmoU+aYzQnqg5r2J+J/XSXR47qWUx4kmHM8+ChMGtYCTTGBAJcGajQxBWFKzK8QDJBHWJrmCCcGdP3mRNE8rbrVSvakWa5dZHHlwAI5ACbjgDNTANaiDBsDgATyBF/BqPVrP1pv1PmvNWdnMPvgD6+Mbsl2WGQ==</latexit>

• Each dropped data subset corresponds to a different <latexit sha1_base64="fta35n2Yr46FAd0zm0MycHAM9wY=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdQbQRgzaWCZgLJEuYnZxNxsxemJlVwpInsLFQxFYfxt5GfBsniYUm/jDw8f/nMOccPxFcacf5snILi0vLK/lVe219Y3OrsL1TV3EqGdZYLGLZ9KlCwSOsaa4FNhOJNPQFNvzB5Thv3KJUPI6u9TBBL6S9iAecUW2s6l2nUHRKzkRkHtwfKJ6/22fJ26dd6RQ+2t2YpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+N0SRBL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqQ5OvYxHSaoxYtOPglQQHZPx1qTLJTIthgYok9zMSlifSsq0uY1tjuDOrjwP9aOSe1xyqk6xfAFT5WEP9uEQXDiBMlxBBWrAAOEeHuHJurEerGfrZVqas356duGPrNdvRZ2QPA==</latexit>w

<latexit sha1_base64="5N7q9DxmftmrrxpnQKRVJDbZ3r8=">AAACDnicbVA9SwNBEN3zM8avqKXNYgjYGO7Ez0IQbSwVTBRy4ZjbbHJL9u6W3TkhHPkFNv4VGwtFbK3t/DduPgpNfDDweG+GmXmhksKg6347M7Nz8wuLhaXi8srq2nppY7Nu0kwzXmOpTPV9CIZLkfAaCpT8XmkOcSj5Xdi9HPh3D1wbkSa32FO8GUMnEW3BAK0UlCq+igQ9o34EmPsYcYR+oOge9aqnR9Q3ohNDoIJS2a26Q9Bp4o1JmYxxHZS+/FbKspgnyCQY0/Bchc0cNAomeb/oZ4YrYF3o8IalCcTcNPPhO31asUqLtlNtK0E6VH9P5BAb04tD2xkDRmbSG4j/eY0M2yfNXCQqQ56w0aJ2JimmdJANbQnNGcqeJcC0sLdSFoEGhjbBog3Bm3x5mtT3q95h1b05KJ9fjOMokG2yQ3aJR47JObki16RGGHkkz+SVvDlPzovz7nyMWmec8cwW+QPn8we825qk</latexit>

� = ✓̂p � 1.96�p

<latexit sha1_base64="WDPRkp4ZMoEj2Dkd3ZIFYXEnRa8=">AAAB/nicbVBNS8NAEN3Ur1q/ouLJy2IRPJVEFL0IRS8eK1hbaELYbDfN0s0m7E6EEgr+FS8eFPHq7/Dmv3Hb5qCtDwYe780wMy/MBNfgON9WZWl5ZXWtul7b2Nza3rF39x50mivK2jQVqeqGRDPBJWsDB8G6mWIkCQXrhMObid95ZErzVN7DKGN+QgaSR5wSMFJgH3hZzPEV9mIChQcxAzIOssCuOw1nCrxI3JLUUYlWYH95/ZTmCZNABdG65zoZ+AVRwKlg45qXa5YROiQD1jNUkoRpv5ieP8bHRunjKFWmJOCp+nuiIInWoyQ0nQmBWM97E/E/r5dDdOkXXGY5MElni6JcYEjxJAvc54pRECNDCFXc3IppTBShYBKrmRDc+ZcXycNpwz1vOHdn9eZ1GUcVHaIjdIJcdIGa6Ba1UBtRVKBn9IrerCfrxXq3PmatFauc2Ud/YH3+ANpmlW0=</latexit>

� = ✓̂p

<latexit sha1_base64="nVpbsZWHa7zMyW4HFIDraDRUfWc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cKpi20oWy2k3bpZhN2N0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LRTFIMYjqUPOKMGiv5vXTESb9ac+vuHGSVeAWpQYFmv/rVGyQsi1EaJqjWXc9NTZBTZTgTOK30Mo0pZWM6xK6lksaog3x+7JScWWVAokTZkobM1d8TOY21nsSh7YypGellbyb+53UzE90EOZdpZlCyxaIoE8QkZPY5GXCFzIiJJZQpbm8lbEQVZcbmU7EheMsvr5LWRd27qrsPl7XGbRFHGU7gFM7Bg2towD00wQcGHJ7hFd4c6bw4787HorXkFDPH8AfO5w9r4Y5t</latexit>

�

<latexit sha1_base64="oaeATMrjGbAxAuF4ZoBtNVm8xnU="></latexit>

✓̂ := argmin
✓

XN

n=1
f(✓, dn)

parametersloss

data point; 
e.g. (xn, yn)
(Our approach actually 

handles even more 
general analyses)



Setup for dropping data
• A data analysis:

• E.g. max likelihood, min loss 
• A quantity of interest  

• E.g.  
• E.g. 

• Original problem:
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• Dropping a data point:

w = 1N = (1, . . . , 1, 1, 1, . . . 1)
<latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit>

parametersloss

estimator

w1
<latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit>

w2
<latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit>

wN
<latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit>

…w3
<latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit>

0

1

w1
<latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit>

w2
<latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit>

wN
<latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit>

…w3
<latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit>

0

1
w = (1, . . . , 1, 0, 1, . . . , 1)

<latexit sha1_base64="mbjc0d77Nx/4W133AllBczeWlF0=">AAACBnicbVDLSgMxFM3UV62vUZciBItQoZQZKehGKLpxWcE+oB1KJpNpQzPJkGSUMnTlxl9x40IRt36DO//GtB1QWw9cODnnXnLv8WNGlXacLyu3tLyyupZfL2xsbm3v2Lt7TSUSiUkDCyZk20eKMMpJQ1PNSDuWBEU+Iy1/eDXxW3dEKir4rR7FxItQn9OQYqSN1LMP7+EFLLnlLguEVmW37JR/Hic9u+hUnCngInEzUgQZ6j37sxsInESEa8yQUh3XibWXIqkpZmRc6CaKxAgPUZ90DOUoIspLp2eM4bFRAhgKaYprOFV/T6QoUmoU+aYzQnqg5r2J+J/XSXR47qWUx4kmHM8+ChMGtYCTTGBAJcGajQxBWFKzK8QDJBHWJrmCCcGdP3mRNE8rbrVSvakWa5dZHHlwAI5ACbjgDNTANaiDBsDgATyBF/BqPVrP1pv1PmvNWdnMPvgD6+Mbsl2WGQ==</latexit>

data point; 
e.g. (xn, yn)

• Each dropped data subset corresponds to a different <latexit sha1_base64="fta35n2Yr46FAd0zm0MycHAM9wY=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdQbQRgzaWCZgLJEuYnZxNxsxemJlVwpInsLFQxFYfxt5GfBsniYUm/jDw8f/nMOccPxFcacf5snILi0vLK/lVe219Y3OrsL1TV3EqGdZYLGLZ9KlCwSOsaa4FNhOJNPQFNvzB5Thv3KJUPI6u9TBBL6S9iAecUW2s6l2nUHRKzkRkHtwfKJ6/22fJ26dd6RQ+2t2YpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+N0SRBL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqQ5OvYxHSaoxYtOPglQQHZPx1qTLJTIthgYok9zMSlifSsq0uY1tjuDOrjwP9aOSe1xyqk6xfAFT5WEP9uEQXDiBMlxBBWrAAOEeHuHJurEerGfrZVqas356duGPrNdvRZ2QPA==</latexit>w

<latexit sha1_base64="5/DfWOCHbwr4/Esz2V6littCKj0="></latexit>

✓̂ := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="5N7q9DxmftmrrxpnQKRVJDbZ3r8=">AAACDnicbVA9SwNBEN3zM8avqKXNYgjYGO7Ez0IQbSwVTBRy4ZjbbHJL9u6W3TkhHPkFNv4VGwtFbK3t/DduPgpNfDDweG+GmXmhksKg6347M7Nz8wuLhaXi8srq2nppY7Nu0kwzXmOpTPV9CIZLkfAaCpT8XmkOcSj5Xdi9HPh3D1wbkSa32FO8GUMnEW3BAK0UlCq+igQ9o34EmPsYcYR+oOge9aqnR9Q3ohNDoIJS2a26Q9Bp4o1JmYxxHZS+/FbKspgnyCQY0/Bchc0cNAomeb/oZ4YrYF3o8IalCcTcNPPhO31asUqLtlNtK0E6VH9P5BAb04tD2xkDRmbSG4j/eY0M2yfNXCQqQ56w0aJ2JimmdJANbQnNGcqeJcC0sLdSFoEGhjbBog3Bm3x5mtT3q95h1b05KJ9fjOMokG2yQ3aJR47JObki16RGGHkkz+SVvDlPzovz7nyMWmec8cwW+QPn8we825qk</latexit>

� = ✓̂p � 1.96�p

<latexit sha1_base64="WDPRkp4ZMoEj2Dkd3ZIFYXEnRa8=">AAAB/nicbVBNS8NAEN3Ur1q/ouLJy2IRPJVEFL0IRS8eK1hbaELYbDfN0s0m7E6EEgr+FS8eFPHq7/Dmv3Hb5qCtDwYe780wMy/MBNfgON9WZWl5ZXWtul7b2Nza3rF39x50mivK2jQVqeqGRDPBJWsDB8G6mWIkCQXrhMObid95ZErzVN7DKGN+QgaSR5wSMFJgH3hZzPEV9mIChQcxAzIOssCuOw1nCrxI3JLUUYlWYH95/ZTmCZNABdG65zoZ+AVRwKlg45qXa5YROiQD1jNUkoRpv5ieP8bHRunjKFWmJOCp+nuiIInWoyQ0nQmBWM97E/E/r5dDdOkXXGY5MElni6JcYEjxJAvc54pRECNDCFXc3IppTBShYBKrmRDc+ZcXycNpwz1vOHdn9eZ1GUcVHaIjdIJcdIGa6Ba1UBtRVKBn9IrerCfrxXq3PmatFauc2Ud/YH3+ANpmlW0=</latexit>

� = ✓̂p

<latexit sha1_base64="nVpbsZWHa7zMyW4HFIDraDRUfWc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cKpi20oWy2k3bpZhN2N0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LRTFIMYjqUPOKMGiv5vXTESb9ac+vuHGSVeAWpQYFmv/rVGyQsi1EaJqjWXc9NTZBTZTgTOK30Mo0pZWM6xK6lksaog3x+7JScWWVAokTZkobM1d8TOY21nsSh7YypGellbyb+53UzE90EOZdpZlCyxaIoE8QkZPY5GXCFzIiJJZQpbm8lbEQVZcbmU7EheMsvr5LWRd27qrsPl7XGbRFHGU7gFM7Bg2towD00wQcGHJ7hFd4c6bw4787HorXkFDPH8AfO5w9r4Y5t</latexit>

�
(Our approach actually 

handles even more 
general analyses)



Setup for dropping data
• A data analysis:

• E.g. max likelihood, min loss 
• A quantity of interest  

• E.g.  
• E.g. 

• Original problem:

6

• Dropping a data point:

w = 1N = (1, . . . , 1, 1, 1, . . . 1)
<latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit>

parametersloss

estimator

w1
<latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit>

w2
<latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit>

wN
<latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit>

…w3
<latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit>

0

1

w1
<latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit>

w2
<latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit>

wN
<latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit>

…w3
<latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit>

0

1
w = (1, . . . , 1, 0, 1, . . . , 1)

<latexit sha1_base64="mbjc0d77Nx/4W133AllBczeWlF0=">AAACBnicbVDLSgMxFM3UV62vUZciBItQoZQZKehGKLpxWcE+oB1KJpNpQzPJkGSUMnTlxl9x40IRt36DO//GtB1QWw9cODnnXnLv8WNGlXacLyu3tLyyupZfL2xsbm3v2Lt7TSUSiUkDCyZk20eKMMpJQ1PNSDuWBEU+Iy1/eDXxW3dEKir4rR7FxItQn9OQYqSN1LMP7+EFLLnlLguEVmW37JR/Hic9u+hUnCngInEzUgQZ6j37sxsInESEa8yQUh3XibWXIqkpZmRc6CaKxAgPUZ90DOUoIspLp2eM4bFRAhgKaYprOFV/T6QoUmoU+aYzQnqg5r2J+J/XSXR47qWUx4kmHM8+ChMGtYCTTGBAJcGajQxBWFKzK8QDJBHWJrmCCcGdP3mRNE8rbrVSvakWa5dZHHlwAI5ACbjgDNTANaiDBsDgATyBF/BqPVrP1pv1PmvNWdnMPvgD6+Mbsl2WGQ==</latexit>

data point; 
e.g. (xn, yn)

• Each dropped data subset corresponds to a different <latexit sha1_base64="fta35n2Yr46FAd0zm0MycHAM9wY=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdQbQRgzaWCZgLJEuYnZxNxsxemJlVwpInsLFQxFYfxt5GfBsniYUm/jDw8f/nMOccPxFcacf5snILi0vLK/lVe219Y3OrsL1TV3EqGdZYLGLZ9KlCwSOsaa4FNhOJNPQFNvzB5Thv3KJUPI6u9TBBL6S9iAecUW2s6l2nUHRKzkRkHtwfKJ6/22fJ26dd6RQ+2t2YpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+N0SRBL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqQ5OvYxHSaoxYtOPglQQHZPx1qTLJTIthgYok9zMSlifSsq0uY1tjuDOrjwP9aOSe1xyqk6xfAFT5WEP9uEQXDiBMlxBBWrAAOEeHuHJurEerGfrZVqas356duGPrNdvRZ2QPA==</latexit>w

<latexit sha1_base64="5/DfWOCHbwr4/Esz2V6littCKj0="></latexit>

✓̂ := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="5N7q9DxmftmrrxpnQKRVJDbZ3r8=">AAACDnicbVA9SwNBEN3zM8avqKXNYgjYGO7Ez0IQbSwVTBRy4ZjbbHJL9u6W3TkhHPkFNv4VGwtFbK3t/DduPgpNfDDweG+GmXmhksKg6347M7Nz8wuLhaXi8srq2nppY7Nu0kwzXmOpTPV9CIZLkfAaCpT8XmkOcSj5Xdi9HPh3D1wbkSa32FO8GUMnEW3BAK0UlCq+igQ9o34EmPsYcYR+oOge9aqnR9Q3ohNDoIJS2a26Q9Bp4o1JmYxxHZS+/FbKspgnyCQY0/Bchc0cNAomeb/oZ4YrYF3o8IalCcTcNPPhO31asUqLtlNtK0E6VH9P5BAb04tD2xkDRmbSG4j/eY0M2yfNXCQqQ56w0aJ2JimmdJANbQnNGcqeJcC0sLdSFoEGhjbBog3Bm3x5mtT3q95h1b05KJ9fjOMokG2yQ3aJR47JObki16RGGHkkz+SVvDlPzovz7nyMWmec8cwW+QPn8we825qk</latexit>

� = ✓̂p � 1.96�p

<latexit sha1_base64="WDPRkp4ZMoEj2Dkd3ZIFYXEnRa8=">AAAB/nicbVBNS8NAEN3Ur1q/ouLJy2IRPJVEFL0IRS8eK1hbaELYbDfN0s0m7E6EEgr+FS8eFPHq7/Dmv3Hb5qCtDwYe780wMy/MBNfgON9WZWl5ZXWtul7b2Nza3rF39x50mivK2jQVqeqGRDPBJWsDB8G6mWIkCQXrhMObid95ZErzVN7DKGN+QgaSR5wSMFJgH3hZzPEV9mIChQcxAzIOssCuOw1nCrxI3JLUUYlWYH95/ZTmCZNABdG65zoZ+AVRwKlg45qXa5YROiQD1jNUkoRpv5ieP8bHRunjKFWmJOCp+nuiIInWoyQ0nQmBWM97E/E/r5dDdOkXXGY5MElni6JcYEjxJAvc54pRECNDCFXc3IppTBShYBKrmRDc+ZcXycNpwz1vOHdn9eZ1GUcVHaIjdIJcdIGa6Ba1UBtRVKBn9IrerCfrxXq3PmatFauc2Ud/YH3+ANpmlW0=</latexit>

� = ✓̂p

<latexit sha1_base64="nVpbsZWHa7zMyW4HFIDraDRUfWc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cKpi20oWy2k3bpZhN2N0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LRTFIMYjqUPOKMGiv5vXTESb9ac+vuHGSVeAWpQYFmv/rVGyQsi1EaJqjWXc9NTZBTZTgTOK30Mo0pZWM6xK6lksaog3x+7JScWWVAokTZkobM1d8TOY21nsSh7YypGellbyb+53UzE90EOZdpZlCyxaIoE8QkZPY5GXCFzIiJJZQpbm8lbEQVZcbmU7EheMsvr5LWRd27qrsPl7XGbRFHGU7gFM7Bg2towD00wQcGHJ7hFd4c6bw4787HorXkFDPH8AfO5w9r4Y5t</latexit>

�
(Our approach actually 

handles even more 
general analyses)



Setup for dropping data
• A data analysis:

• E.g. max likelihood, min loss 
• A quantity of interest  

• E.g.  
• E.g. 

• Original problem:
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• Dropping a data point:

w = 1N = (1, . . . , 1, 1, 1, . . . 1)
<latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit>

parametersloss

estimator

w1
<latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit>

w2
<latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit>

wN
<latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit>

…w3
<latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit>

0

1

w1
<latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit>

w2
<latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit>

wN
<latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit>

…w3
<latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit>

0

1
w = (1, . . . , 1, 0, 1, . . . , 1)

<latexit sha1_base64="mbjc0d77Nx/4W133AllBczeWlF0=">AAACBnicbVDLSgMxFM3UV62vUZciBItQoZQZKehGKLpxWcE+oB1KJpNpQzPJkGSUMnTlxl9x40IRt36DO//GtB1QWw9cODnnXnLv8WNGlXacLyu3tLyyupZfL2xsbm3v2Lt7TSUSiUkDCyZk20eKMMpJQ1PNSDuWBEU+Iy1/eDXxW3dEKir4rR7FxItQn9OQYqSN1LMP7+EFLLnlLguEVmW37JR/Hic9u+hUnCngInEzUgQZ6j37sxsInESEa8yQUh3XibWXIqkpZmRc6CaKxAgPUZ90DOUoIspLp2eM4bFRAhgKaYprOFV/T6QoUmoU+aYzQnqg5r2J+J/XSXR47qWUx4kmHM8+ChMGtYCTTGBAJcGajQxBWFKzK8QDJBHWJrmCCcGdP3mRNE8rbrVSvakWa5dZHHlwAI5ACbjgDNTANaiDBsDgATyBF/BqPVrP1pv1PmvNWdnMPvgD6+Mbsl2WGQ==</latexit>

• Each dropped data subset corresponds to a different <latexit sha1_base64="fta35n2Yr46FAd0zm0MycHAM9wY=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdQbQRgzaWCZgLJEuYnZxNxsxemJlVwpInsLFQxFYfxt5GfBsniYUm/jDw8f/nMOccPxFcacf5snILi0vLK/lVe219Y3OrsL1TV3EqGdZYLGLZ9KlCwSOsaa4FNhOJNPQFNvzB5Thv3KJUPI6u9TBBL6S9iAecUW2s6l2nUHRKzkRkHtwfKJ6/22fJ26dd6RQ+2t2YpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+N0SRBL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqQ5OvYxHSaoxYtOPglQQHZPx1qTLJTIthgYok9zMSlifSsq0uY1tjuDOrjwP9aOSe1xyqk6xfAFT5WEP9uEQXDiBMlxBBWrAAOEeHuHJurEerGfrZVqas356duGPrNdvRZ2QPA==</latexit>w

<latexit sha1_base64="5N7q9DxmftmrrxpnQKRVJDbZ3r8=">AAACDnicbVA9SwNBEN3zM8avqKXNYgjYGO7Ez0IQbSwVTBRy4ZjbbHJL9u6W3TkhHPkFNv4VGwtFbK3t/DduPgpNfDDweG+GmXmhksKg6347M7Nz8wuLhaXi8srq2nppY7Nu0kwzXmOpTPV9CIZLkfAaCpT8XmkOcSj5Xdi9HPh3D1wbkSa32FO8GUMnEW3BAK0UlCq+igQ9o34EmPsYcYR+oOge9aqnR9Q3ohNDoIJS2a26Q9Bp4o1JmYxxHZS+/FbKspgnyCQY0/Bchc0cNAomeb/oZ4YrYF3o8IalCcTcNPPhO31asUqLtlNtK0E6VH9P5BAb04tD2xkDRmbSG4j/eY0M2yfNXCQqQ56w0aJ2JimmdJANbQnNGcqeJcC0sLdSFoEGhjbBog3Bm3x5mtT3q95h1b05KJ9fjOMokG2yQ3aJR47JObki16RGGHkkz+SVvDlPzovz7nyMWmec8cwW+QPn8we825qk</latexit>

� = ✓̂p � 1.96�p

<latexit sha1_base64="WDPRkp4ZMoEj2Dkd3ZIFYXEnRa8=">AAAB/nicbVBNS8NAEN3Ur1q/ouLJy2IRPJVEFL0IRS8eK1hbaELYbDfN0s0m7E6EEgr+FS8eFPHq7/Dmv3Hb5qCtDwYe780wMy/MBNfgON9WZWl5ZXWtul7b2Nza3rF39x50mivK2jQVqeqGRDPBJWsDB8G6mWIkCQXrhMObid95ZErzVN7DKGN+QgaSR5wSMFJgH3hZzPEV9mIChQcxAzIOssCuOw1nCrxI3JLUUYlWYH95/ZTmCZNABdG65zoZ+AVRwKlg45qXa5YROiQD1jNUkoRpv5ieP8bHRunjKFWmJOCp+nuiIInWoyQ0nQmBWM97E/E/r5dDdOkXXGY5MElni6JcYEjxJAvc54pRECNDCFXc3IppTBShYBKrmRDc+ZcXycNpwz1vOHdn9eZ1GUcVHaIjdIJcdIGa6Ba1UBtRVKBn9IrerCfrxXq3PmatFauc2Ud/YH3+ANpmlW0=</latexit>

� = ✓̂p

<latexit sha1_base64="nVpbsZWHa7zMyW4HFIDraDRUfWc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cKpi20oWy2k3bpZhN2N0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LRTFIMYjqUPOKMGiv5vXTESb9ac+vuHGSVeAWpQYFmv/rVGyQsi1EaJqjWXc9NTZBTZTgTOK30Mo0pZWM6xK6lksaog3x+7JScWWVAokTZkobM1d8TOY21nsSh7YypGellbyb+53UzE90EOZdpZlCyxaIoE8QkZPY5GXCFzIiJJZQpbm8lbEQVZcbmU7EheMsvr5LWRd27qrsPl7XGbRFHGU7gFM7Bg2towD00wQcGHJ7hFd4c6bw4787HorXkFDPH8AfO5w9r4Y5t</latexit>

�

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

data point; 
e.g. (xn, yn)
(Our approach actually 

handles even more 
general analyses)



Setup for dropping data
• A data analysis:

• E.g. max likelihood, min loss 
• A quantity of interest  

• E.g.  
• E.g. 

• Original problem:
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• Dropping a data point:

w = 1N = (1, . . . , 1, 1, 1, . . . 1)
<latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit>

parametersloss

estimator

w1
<latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit>

w2
<latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit>

wN
<latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit>

…w3
<latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit>

0

1

w1
<latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit>

w2
<latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit>

wN
<latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit>

…w3
<latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit>

0

1
w = (1, . . . , 1, 0, 1, . . . , 1)

<latexit sha1_base64="mbjc0d77Nx/4W133AllBczeWlF0=">AAACBnicbVDLSgMxFM3UV62vUZciBItQoZQZKehGKLpxWcE+oB1KJpNpQzPJkGSUMnTlxl9x40IRt36DO//GtB1QWw9cODnnXnLv8WNGlXacLyu3tLyyupZfL2xsbm3v2Lt7TSUSiUkDCyZk20eKMMpJQ1PNSDuWBEU+Iy1/eDXxW3dEKir4rR7FxItQn9OQYqSN1LMP7+EFLLnlLguEVmW37JR/Hic9u+hUnCngInEzUgQZ6j37sxsInESEa8yQUh3XibWXIqkpZmRc6CaKxAgPUZ90DOUoIspLp2eM4bFRAhgKaYprOFV/T6QoUmoU+aYzQnqg5r2J+J/XSXR47qWUx4kmHM8+ChMGtYCTTGBAJcGajQxBWFKzK8QDJBHWJrmCCcGdP3mRNE8rbrVSvakWa5dZHHlwAI5ACbjgDNTANaiDBsDgATyBF/BqPVrP1pv1PmvNWdnMPvgD6+Mbsl2WGQ==</latexit>

• Each dropped data subset corresponds to a different <latexit sha1_base64="fta35n2Yr46FAd0zm0MycHAM9wY=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdQbQRgzaWCZgLJEuYnZxNxsxemJlVwpInsLFQxFYfxt5GfBsniYUm/jDw8f/nMOccPxFcacf5snILi0vLK/lVe219Y3OrsL1TV3EqGdZYLGLZ9KlCwSOsaa4FNhOJNPQFNvzB5Thv3KJUPI6u9TBBL6S9iAecUW2s6l2nUHRKzkRkHtwfKJ6/22fJ26dd6RQ+2t2YpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+N0SRBL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqQ5OvYxHSaoxYtOPglQQHZPx1qTLJTIthgYok9zMSlifSsq0uY1tjuDOrjwP9aOSe1xyqk6xfAFT5WEP9uEQXDiBMlxBBWrAAOEeHuHJurEerGfrZVqas356duGPrNdvRZ2QPA==</latexit>w

<latexit sha1_base64="5N7q9DxmftmrrxpnQKRVJDbZ3r8=">AAACDnicbVA9SwNBEN3zM8avqKXNYgjYGO7Ez0IQbSwVTBRy4ZjbbHJL9u6W3TkhHPkFNv4VGwtFbK3t/DduPgpNfDDweG+GmXmhksKg6347M7Nz8wuLhaXi8srq2nppY7Nu0kwzXmOpTPV9CIZLkfAaCpT8XmkOcSj5Xdi9HPh3D1wbkSa32FO8GUMnEW3BAK0UlCq+igQ9o34EmPsYcYR+oOge9aqnR9Q3ohNDoIJS2a26Q9Bp4o1JmYxxHZS+/FbKspgnyCQY0/Bchc0cNAomeb/oZ4YrYF3o8IalCcTcNPPhO31asUqLtlNtK0E6VH9P5BAb04tD2xkDRmbSG4j/eY0M2yfNXCQqQ56w0aJ2JimmdJANbQnNGcqeJcC0sLdSFoEGhjbBog3Bm3x5mtT3q95h1b05KJ9fjOMokG2yQ3aJR47JObki16RGGHkkz+SVvDlPzovz7nyMWmec8cwW+QPn8we825qk</latexit>

� = ✓̂p � 1.96�p

<latexit sha1_base64="WDPRkp4ZMoEj2Dkd3ZIFYXEnRa8=">AAAB/nicbVBNS8NAEN3Ur1q/ouLJy2IRPJVEFL0IRS8eK1hbaELYbDfN0s0m7E6EEgr+FS8eFPHq7/Dmv3Hb5qCtDwYe780wMy/MBNfgON9WZWl5ZXWtul7b2Nza3rF39x50mivK2jQVqeqGRDPBJWsDB8G6mWIkCQXrhMObid95ZErzVN7DKGN+QgaSR5wSMFJgH3hZzPEV9mIChQcxAzIOssCuOw1nCrxI3JLUUYlWYH95/ZTmCZNABdG65zoZ+AVRwKlg45qXa5YROiQD1jNUkoRpv5ieP8bHRunjKFWmJOCp+nuiIInWoyQ0nQmBWM97E/E/r5dDdOkXXGY5MElni6JcYEjxJAvc54pRECNDCFXc3IppTBShYBKrmRDc+ZcXycNpwz1vOHdn9eZ1GUcVHaIjdIJcdIGa6Ba1UBtRVKBn9IrerCfrxXq3PmatFauc2Ud/YH3+ANpmlW0=</latexit>

� = ✓̂p

<latexit sha1_base64="nVpbsZWHa7zMyW4HFIDraDRUfWc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cKpi20oWy2k3bpZhN2N0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LRTFIMYjqUPOKMGiv5vXTESb9ac+vuHGSVeAWpQYFmv/rVGyQsi1EaJqjWXc9NTZBTZTgTOK30Mo0pZWM6xK6lksaog3x+7JScWWVAokTZkobM1d8TOY21nsSh7YypGellbyb+53UzE90EOZdpZlCyxaIoE8QkZPY5GXCFzIiJJZQpbm8lbEQVZcbmU7EheMsvr5LWRd27qrsPl7XGbRFHGU7gFM7Bg2towD00wQcGHJ7hFd4c6bw4787HorXkFDPH8AfO5w9r4Y5t</latexit>

�

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

data point; 
e.g. (xn, yn)
(Our approach actually 

handles even more 
general analyses)



Setup for dropping data
• A data analysis:

• E.g. max likelihood, min loss 
• A quantity of interest  

• E.g.  
• E.g. 

• Original problem:
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• Dropping a data point:

w = 1N = (1, . . . , 1, 1, 1, . . . 1)
<latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit>

parametersloss

estimator

w1
<latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit>

w2
<latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit>

wN
<latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit>

…w3
<latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit>

0

1

w1
<latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit>

w2
<latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit>

wN
<latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit>

…w3
<latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit>

0

1
w = (1, . . . , 1, 0, 1, . . . , 1)

<latexit sha1_base64="mbjc0d77Nx/4W133AllBczeWlF0=">AAACBnicbVDLSgMxFM3UV62vUZciBItQoZQZKehGKLpxWcE+oB1KJpNpQzPJkGSUMnTlxl9x40IRt36DO//GtB1QWw9cODnnXnLv8WNGlXacLyu3tLyyupZfL2xsbm3v2Lt7TSUSiUkDCyZk20eKMMpJQ1PNSDuWBEU+Iy1/eDXxW3dEKir4rR7FxItQn9OQYqSN1LMP7+EFLLnlLguEVmW37JR/Hic9u+hUnCngInEzUgQZ6j37sxsInESEa8yQUh3XibWXIqkpZmRc6CaKxAgPUZ90DOUoIspLp2eM4bFRAhgKaYprOFV/T6QoUmoU+aYzQnqg5r2J+J/XSXR47qWUx4kmHM8+ChMGtYCTTGBAJcGajQxBWFKzK8QDJBHWJrmCCcGdP3mRNE8rbrVSvakWa5dZHHlwAI5ACbjgDNTANaiDBsDgATyBF/BqPVrP1pv1PmvNWdnMPvgD6+Mbsl2WGQ==</latexit>

• Each dropped data subset corresponds to a different <latexit sha1_base64="fta35n2Yr46FAd0zm0MycHAM9wY=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdQbQRgzaWCZgLJEuYnZxNxsxemJlVwpInsLFQxFYfxt5GfBsniYUm/jDw8f/nMOccPxFcacf5snILi0vLK/lVe219Y3OrsL1TV3EqGdZYLGLZ9KlCwSOsaa4FNhOJNPQFNvzB5Thv3KJUPI6u9TBBL6S9iAecUW2s6l2nUHRKzkRkHtwfKJ6/22fJ26dd6RQ+2t2YpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+N0SRBL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqQ5OvYxHSaoxYtOPglQQHZPx1qTLJTIthgYok9zMSlifSsq0uY1tjuDOrjwP9aOSe1xyqk6xfAFT5WEP9uEQXDiBMlxBBWrAAOEeHuHJurEerGfrZVqas356duGPrNdvRZ2QPA==</latexit>w

<latexit sha1_base64="5N7q9DxmftmrrxpnQKRVJDbZ3r8=">AAACDnicbVA9SwNBEN3zM8avqKXNYgjYGO7Ez0IQbSwVTBRy4ZjbbHJL9u6W3TkhHPkFNv4VGwtFbK3t/DduPgpNfDDweG+GmXmhksKg6347M7Nz8wuLhaXi8srq2nppY7Nu0kwzXmOpTPV9CIZLkfAaCpT8XmkOcSj5Xdi9HPh3D1wbkSa32FO8GUMnEW3BAK0UlCq+igQ9o34EmPsYcYR+oOge9aqnR9Q3ohNDoIJS2a26Q9Bp4o1JmYxxHZS+/FbKspgnyCQY0/Bchc0cNAomeb/oZ4YrYF3o8IalCcTcNPPhO31asUqLtlNtK0E6VH9P5BAb04tD2xkDRmbSG4j/eY0M2yfNXCQqQ56w0aJ2JimmdJANbQnNGcqeJcC0sLdSFoEGhjbBog3Bm3x5mtT3q95h1b05KJ9fjOMokG2yQ3aJR47JObki16RGGHkkz+SVvDlPzovz7nyMWmec8cwW+QPn8we825qk</latexit>

� = ✓̂p � 1.96�p

<latexit sha1_base64="WDPRkp4ZMoEj2Dkd3ZIFYXEnRa8=">AAAB/nicbVBNS8NAEN3Ur1q/ouLJy2IRPJVEFL0IRS8eK1hbaELYbDfN0s0m7E6EEgr+FS8eFPHq7/Dmv3Hb5qCtDwYe780wMy/MBNfgON9WZWl5ZXWtul7b2Nza3rF39x50mivK2jQVqeqGRDPBJWsDB8G6mWIkCQXrhMObid95ZErzVN7DKGN+QgaSR5wSMFJgH3hZzPEV9mIChQcxAzIOssCuOw1nCrxI3JLUUYlWYH95/ZTmCZNABdG65zoZ+AVRwKlg45qXa5YROiQD1jNUkoRpv5ieP8bHRunjKFWmJOCp+nuiIInWoyQ0nQmBWM97E/E/r5dDdOkXXGY5MElni6JcYEjxJAvc54pRECNDCFXc3IppTBShYBKrmRDc+ZcXycNpwz1vOHdn9eZ1GUcVHaIjdIJcdIGa6Ba1UBtRVKBn9IrerCfrxXq3PmatFauc2Ud/YH3+ANpmlW0=</latexit>

� = ✓̂p

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

data point; 
e.g. (xn, yn)<latexit sha1_base64="75Q3rPcEel/F7ypZIKxibekQq38=">AAAB7nicbVDLSgNBEOyNrxhfUY9ehgQhIoRdQfQY9OIxgnlAdgmzk9lkyOzsMDOrhCUfIYgHRbz6Pd7yN04eB00saCiquunuCiVn2rjuxMmtrW9sbuW3Czu7e/sHxcOjpk5SRWiDJDxR7RBrypmgDcMMp22pKI5DTlvh8Hbqtx6p0iwRD2YkaRDjvmARI9hYqeXLAas8nXWLZbfqzoBWibcg5VrJP3+Z1Eb1bvHb7yUkjakwhGOtO54rTZBhZRjhdFzwU00lJkPcpx1LBY6pDrLZuWN0apUeihJlSxg0U39PZDjWehSHtjPGZqCXvan4n9dJTXQdZEzI1FBB5ouilCOToOnvqMcUJYaPLMFEMXsrIgOsMDE2oYINwVt+eZU0L6reZdW9t2ncwBx5OIESVMCDK6jBHdShAQSG8Axv8O5I59X5cD7nrTlnMXMMf+B8/QDTFJI0</latexit>

�(w)
(Our approach actually 

handles even more 
general analyses)



Setup for dropping data
• A data analysis:

• E.g. max likelihood, min loss 
• A quantity of interest  

• E.g.  
• E.g. 

• Original problem:
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• Dropping a data point:

w = 1N = (1, . . . , 1, 1, 1, . . . 1)
<latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit>

parametersloss

estimator

w1
<latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit>

w2
<latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit>

wN
<latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit>

…w3
<latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit>

0

1

w1
<latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit>

w2
<latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit>

wN
<latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit>

…w3
<latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit>

0

1
w = (1, . . . , 1, 0, 1, . . . , 1)

<latexit sha1_base64="mbjc0d77Nx/4W133AllBczeWlF0=">AAACBnicbVDLSgMxFM3UV62vUZciBItQoZQZKehGKLpxWcE+oB1KJpNpQzPJkGSUMnTlxl9x40IRt36DO//GtB1QWw9cODnnXnLv8WNGlXacLyu3tLyyupZfL2xsbm3v2Lt7TSUSiUkDCyZk20eKMMpJQ1PNSDuWBEU+Iy1/eDXxW3dEKir4rR7FxItQn9OQYqSN1LMP7+EFLLnlLguEVmW37JR/Hic9u+hUnCngInEzUgQZ6j37sxsInESEa8yQUh3XibWXIqkpZmRc6CaKxAgPUZ90DOUoIspLp2eM4bFRAhgKaYprOFV/T6QoUmoU+aYzQnqg5r2J+J/XSXR47qWUx4kmHM8+ChMGtYCTTGBAJcGajQxBWFKzK8QDJBHWJrmCCcGdP3mRNE8rbrVSvakWa5dZHHlwAI5ACbjgDNTANaiDBsDgATyBF/BqPVrP1pv1PmvNWdnMPvgD6+Mbsl2WGQ==</latexit>

• Each dropped data subset corresponds to a different <latexit sha1_base64="fta35n2Yr46FAd0zm0MycHAM9wY=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdQbQRgzaWCZgLJEuYnZxNxsxemJlVwpInsLFQxFYfxt5GfBsniYUm/jDw8f/nMOccPxFcacf5snILi0vLK/lVe219Y3OrsL1TV3EqGdZYLGLZ9KlCwSOsaa4FNhOJNPQFNvzB5Thv3KJUPI6u9TBBL6S9iAecUW2s6l2nUHRKzkRkHtwfKJ6/22fJ26dd6RQ+2t2YpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+N0SRBL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqQ5OvYxHSaoxYtOPglQQHZPx1qTLJTIthgYok9zMSlifSsq0uY1tjuDOrjwP9aOSe1xyqk6xfAFT5WEP9uEQXDiBMlxBBWrAAOEeHuHJurEerGfrZVqas356duGPrNdvRZ2QPA==</latexit>w

<latexit sha1_base64="5N7q9DxmftmrrxpnQKRVJDbZ3r8=">AAACDnicbVA9SwNBEN3zM8avqKXNYgjYGO7Ez0IQbSwVTBRy4ZjbbHJL9u6W3TkhHPkFNv4VGwtFbK3t/DduPgpNfDDweG+GmXmhksKg6347M7Nz8wuLhaXi8srq2nppY7Nu0kwzXmOpTPV9CIZLkfAaCpT8XmkOcSj5Xdi9HPh3D1wbkSa32FO8GUMnEW3BAK0UlCq+igQ9o34EmPsYcYR+oOge9aqnR9Q3ohNDoIJS2a26Q9Bp4o1JmYxxHZS+/FbKspgnyCQY0/Bchc0cNAomeb/oZ4YrYF3o8IalCcTcNPPhO31asUqLtlNtK0E6VH9P5BAb04tD2xkDRmbSG4j/eY0M2yfNXCQqQ56w0aJ2JimmdJANbQnNGcqeJcC0sLdSFoEGhjbBog3Bm3x5mtT3q95h1b05KJ9fjOMokG2yQ3aJR47JObki16RGGHkkz+SVvDlPzovz7nyMWmec8cwW+QPn8we825qk</latexit>

� = ✓̂p � 1.96�p

<latexit sha1_base64="WDPRkp4ZMoEj2Dkd3ZIFYXEnRa8=">AAAB/nicbVBNS8NAEN3Ur1q/ouLJy2IRPJVEFL0IRS8eK1hbaELYbDfN0s0m7E6EEgr+FS8eFPHq7/Dmv3Hb5qCtDwYe780wMy/MBNfgON9WZWl5ZXWtul7b2Nza3rF39x50mivK2jQVqeqGRDPBJWsDB8G6mWIkCQXrhMObid95ZErzVN7DKGN+QgaSR5wSMFJgH3hZzPEV9mIChQcxAzIOssCuOw1nCrxI3JLUUYlWYH95/ZTmCZNABdG65zoZ+AVRwKlg45qXa5YROiQD1jNUkoRpv5ieP8bHRunjKFWmJOCp+nuiIInWoyQ0nQmBWM97E/E/r5dDdOkXXGY5MElni6JcYEjxJAvc54pRECNDCFXc3IppTBShYBKrmRDc+ZcXycNpwz1vOHdn9eZ1GUcVHaIjdIJcdIGa6Ba1UBtRVKBn9IrerCfrxXq3PmatFauc2Ud/YH3+ANpmlW0=</latexit>

� = ✓̂p

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

data point; 
e.g. (xn, yn)<latexit sha1_base64="75Q3rPcEel/F7ypZIKxibekQq38=">AAAB7nicbVDLSgNBEOyNrxhfUY9ehgQhIoRdQfQY9OIxgnlAdgmzk9lkyOzsMDOrhCUfIYgHRbz6Pd7yN04eB00saCiquunuCiVn2rjuxMmtrW9sbuW3Czu7e/sHxcOjpk5SRWiDJDxR7RBrypmgDcMMp22pKI5DTlvh8Hbqtx6p0iwRD2YkaRDjvmARI9hYqeXLAas8nXWLZbfqzoBWibcg5VrJP3+Z1Eb1bvHb7yUkjakwhGOtO54rTZBhZRjhdFzwU00lJkPcpx1LBY6pDrLZuWN0apUeihJlSxg0U39PZDjWehSHtjPGZqCXvan4n9dJTXQdZEzI1FBB5ouilCOToOnvqMcUJYaPLMFEMXsrIgOsMDE2oYINwVt+eZU0L6reZdW9t2ncwBx5OIESVMCDK6jBHdShAQSG8Axv8O5I59X5cD7nrTlnMXMMf+B8/QDTFJI0</latexit>

�(w)
(Our approach actually 

handles even more 
general analyses)



Setup for dropping data
• A data analysis:

• E.g. max likelihood, min loss 
• A quantity of interest  

• E.g.  
• E.g. 

• Original problem:
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• Dropping a data point:

w = 1N = (1, . . . , 1, 1, 1, . . . 1)
<latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit>

parametersloss

estimator

w1
<latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit>

w2
<latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit>

wN
<latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit>

…w3
<latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit>

0

1

w1
<latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit>

w2
<latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit>

wN
<latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit>

…w3
<latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit>

0

1
w = (1, . . . , 1, 0, 1, . . . , 1)

<latexit sha1_base64="mbjc0d77Nx/4W133AllBczeWlF0=">AAACBnicbVDLSgMxFM3UV62vUZciBItQoZQZKehGKLpxWcE+oB1KJpNpQzPJkGSUMnTlxl9x40IRt36DO//GtB1QWw9cODnnXnLv8WNGlXacLyu3tLyyupZfL2xsbm3v2Lt7TSUSiUkDCyZk20eKMMpJQ1PNSDuWBEU+Iy1/eDXxW3dEKir4rR7FxItQn9OQYqSN1LMP7+EFLLnlLguEVmW37JR/Hic9u+hUnCngInEzUgQZ6j37sxsInESEa8yQUh3XibWXIqkpZmRc6CaKxAgPUZ90DOUoIspLp2eM4bFRAhgKaYprOFV/T6QoUmoU+aYzQnqg5r2J+J/XSXR47qWUx4kmHM8+ChMGtYCTTGBAJcGajQxBWFKzK8QDJBHWJrmCCcGdP3mRNE8rbrVSvakWa5dZHHlwAI5ACbjgDNTANaiDBsDgATyBF/BqPVrP1pv1PmvNWdnMPvgD6+Mbsl2WGQ==</latexit>

• Each dropped data subset corresponds to a different <latexit sha1_base64="fta35n2Yr46FAd0zm0MycHAM9wY=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdQbQRgzaWCZgLJEuYnZxNxsxemJlVwpInsLFQxFYfxt5GfBsniYUm/jDw8f/nMOccPxFcacf5snILi0vLK/lVe219Y3OrsL1TV3EqGdZYLGLZ9KlCwSOsaa4FNhOJNPQFNvzB5Thv3KJUPI6u9TBBL6S9iAecUW2s6l2nUHRKzkRkHtwfKJ6/22fJ26dd6RQ+2t2YpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+N0SRBL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqQ5OvYxHSaoxYtOPglQQHZPx1qTLJTIthgYok9zMSlifSsq0uY1tjuDOrjwP9aOSe1xyqk6xfAFT5WEP9uEQXDiBMlxBBWrAAOEeHuHJurEerGfrZVqas356duGPrNdvRZ2QPA==</latexit>w

<latexit sha1_base64="5N7q9DxmftmrrxpnQKRVJDbZ3r8=">AAACDnicbVA9SwNBEN3zM8avqKXNYgjYGO7Ez0IQbSwVTBRy4ZjbbHJL9u6W3TkhHPkFNv4VGwtFbK3t/DduPgpNfDDweG+GmXmhksKg6347M7Nz8wuLhaXi8srq2nppY7Nu0kwzXmOpTPV9CIZLkfAaCpT8XmkOcSj5Xdi9HPh3D1wbkSa32FO8GUMnEW3BAK0UlCq+igQ9o34EmPsYcYR+oOge9aqnR9Q3ohNDoIJS2a26Q9Bp4o1JmYxxHZS+/FbKspgnyCQY0/Bchc0cNAomeb/oZ4YrYF3o8IalCcTcNPPhO31asUqLtlNtK0E6VH9P5BAb04tD2xkDRmbSG4j/eY0M2yfNXCQqQ56w0aJ2JimmdJANbQnNGcqeJcC0sLdSFoEGhjbBog3Bm3x5mtT3q95h1b05KJ9fjOMokG2yQ3aJR47JObki16RGGHkkz+SVvDlPzovz7nyMWmec8cwW+QPn8we825qk</latexit>

� = ✓̂p � 1.96�p

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

data point; 
e.g. (xn, yn)<latexit sha1_base64="75Q3rPcEel/F7ypZIKxibekQq38=">AAAB7nicbVDLSgNBEOyNrxhfUY9ehgQhIoRdQfQY9OIxgnlAdgmzk9lkyOzsMDOrhCUfIYgHRbz6Pd7yN04eB00saCiquunuCiVn2rjuxMmtrW9sbuW3Czu7e/sHxcOjpk5SRWiDJDxR7RBrypmgDcMMp22pKI5DTlvh8Hbqtx6p0iwRD2YkaRDjvmARI9hYqeXLAas8nXWLZbfqzoBWibcg5VrJP3+Z1Eb1bvHb7yUkjakwhGOtO54rTZBhZRjhdFzwU00lJkPcpx1LBY6pDrLZuWN0apUeihJlSxg0U39PZDjWehSHtjPGZqCXvan4n9dJTXQdZEzI1FBB5ouilCOToOnvqMcUJYaPLMFEMXsrIgOsMDE2oYINwVt+eZU0L6reZdW9t2ncwBx5OIESVMCDK6jBHdShAQSG8Axv8O5I59X5cD7nrTlnMXMMf+B8/QDTFJI0</latexit>

�(w)
<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)
(Our approach actually 

handles even more 
general analyses)



Setup for dropping data
• A data analysis:

• E.g. max likelihood, min loss 
• A quantity of interest  

• E.g.  
• E.g. 

• Original problem:
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• Dropping a data point:

w = 1N = (1, . . . , 1, 1, 1, . . . 1)
<latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit>

parametersloss

estimator

w1
<latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit>

w2
<latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit>

wN
<latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit>

…w3
<latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit>

0

1

w1
<latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit>

w2
<latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit>

wN
<latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit>

…w3
<latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit>

0

1
w = (1, . . . , 1, 0, 1, . . . , 1)

<latexit sha1_base64="mbjc0d77Nx/4W133AllBczeWlF0=">AAACBnicbVDLSgMxFM3UV62vUZciBItQoZQZKehGKLpxWcE+oB1KJpNpQzPJkGSUMnTlxl9x40IRt36DO//GtB1QWw9cODnnXnLv8WNGlXacLyu3tLyyupZfL2xsbm3v2Lt7TSUSiUkDCyZk20eKMMpJQ1PNSDuWBEU+Iy1/eDXxW3dEKir4rR7FxItQn9OQYqSN1LMP7+EFLLnlLguEVmW37JR/Hic9u+hUnCngInEzUgQZ6j37sxsInESEa8yQUh3XibWXIqkpZmRc6CaKxAgPUZ90DOUoIspLp2eM4bFRAhgKaYprOFV/T6QoUmoU+aYzQnqg5r2J+J/XSXR47qWUx4kmHM8+ChMGtYCTTGBAJcGajQxBWFKzK8QDJBHWJrmCCcGdP3mRNE8rbrVSvakWa5dZHHlwAI5ACbjgDNTANaiDBsDgATyBF/BqPVrP1pv1PmvNWdnMPvgD6+Mbsl2WGQ==</latexit>

• Each dropped data subset corresponds to a different <latexit sha1_base64="fta35n2Yr46FAd0zm0MycHAM9wY=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdQbQRgzaWCZgLJEuYnZxNxsxemJlVwpInsLFQxFYfxt5GfBsniYUm/jDw8f/nMOccPxFcacf5snILi0vLK/lVe219Y3OrsL1TV3EqGdZYLGLZ9KlCwSOsaa4FNhOJNPQFNvzB5Thv3KJUPI6u9TBBL6S9iAecUW2s6l2nUHRKzkRkHtwfKJ6/22fJ26dd6RQ+2t2YpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+N0SRBL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqQ5OvYxHSaoxYtOPglQQHZPx1qTLJTIthgYok9zMSlifSsq0uY1tjuDOrjwP9aOSe1xyqk6xfAFT5WEP9uEQXDiBMlxBBWrAAOEeHuHJurEerGfrZVqas356duGPrNdvRZ2QPA==</latexit>w

<latexit sha1_base64="5N7q9DxmftmrrxpnQKRVJDbZ3r8=">AAACDnicbVA9SwNBEN3zM8avqKXNYgjYGO7Ez0IQbSwVTBRy4ZjbbHJL9u6W3TkhHPkFNv4VGwtFbK3t/DduPgpNfDDweG+GmXmhksKg6347M7Nz8wuLhaXi8srq2nppY7Nu0kwzXmOpTPV9CIZLkfAaCpT8XmkOcSj5Xdi9HPh3D1wbkSa32FO8GUMnEW3BAK0UlCq+igQ9o34EmPsYcYR+oOge9aqnR9Q3ohNDoIJS2a26Q9Bp4o1JmYxxHZS+/FbKspgnyCQY0/Bchc0cNAomeb/oZ4YrYF3o8IalCcTcNPPhO31asUqLtlNtK0E6VH9P5BAb04tD2xkDRmbSG4j/eY0M2yfNXCQqQ56w0aJ2JimmdJANbQnNGcqeJcC0sLdSFoEGhjbBog3Bm3x5mtT3q95h1b05KJ9fjOMokG2yQ3aJR47JObki16RGGHkkz+SVvDlPzovz7nyMWmec8cwW+QPn8we825qk</latexit>

� = ✓̂p � 1.96�p

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

data point; 
e.g. (xn, yn)<latexit sha1_base64="75Q3rPcEel/F7ypZIKxibekQq38=">AAAB7nicbVDLSgNBEOyNrxhfUY9ehgQhIoRdQfQY9OIxgnlAdgmzk9lkyOzsMDOrhCUfIYgHRbz6Pd7yN04eB00saCiquunuCiVn2rjuxMmtrW9sbuW3Czu7e/sHxcOjpk5SRWiDJDxR7RBrypmgDcMMp22pKI5DTlvh8Hbqtx6p0iwRD2YkaRDjvmARI9hYqeXLAas8nXWLZbfqzoBWibcg5VrJP3+Z1Eb1bvHb7yUkjakwhGOtO54rTZBhZRjhdFzwU00lJkPcpx1LBY6pDrLZuWN0apUeihJlSxg0U39PZDjWehSHtjPGZqCXvan4n9dJTXQdZEzI1FBB5ouilCOToOnvqMcUJYaPLMFEMXsrIgOsMDE2oYINwVt+eZU0L6reZdW9t2ncwBx5OIESVMCDK6jBHdShAQSG8Axv8O5I59X5cD7nrTlnMXMMf+B8/QDTFJI0</latexit>

�(w)
<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)
(Our approach actually 

handles even more 
general analyses)



Setup for dropping data
• A data analysis:

• E.g. max likelihood, min loss 
• A quantity of interest  

• E.g.  
• E.g. 

• Original problem:
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• Dropping a data point:

w = 1N = (1, . . . , 1, 1, 1, . . . 1)
<latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit><latexit sha1_base64="oVwqesxg5pW+ZbxEnvQqQjbj8Ss=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSpmIoBuh6MaVVLAPaIchk8m0oZnJkGSUMvQX3Pgrblwo4tadO//GtB1BWw/J5XDOvST3+AlnSjvOl7WwuLS8slpYK65vbG5t2zu7TSVSSWiDCC5k28eKchbThmaa03YiKY58Tlv+4HLst+6oVEzEt3qYUDfCvZiFjGBtJM8u38NziLxrU8uoArs8EFpVIPo5UwGiI88uOVVnAjhPUE5KIEfdsz+7gSBpRGNNOFaqg5xEuxmWmhFOR8VuqmiCyQD3aMfQGEdUudlkoxE8NEoAQyHNjTWcqL8nMhwpNYx80xlh3Vez3lj8z+ukOjxzMxYnqaYxmT4UphxqAcfxwIBJSjQfGoKJZOavkPSxxESbEIsmBDS78jxpHleR4TcnpdpFHkcB7IMDUAYInIIauAJ10AAEPIAn8AJerUfr2Xqz3qetC1Y+swf+wPr4BoqMmHA=</latexit>

parametersloss

estimator

w1
<latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit>

w2
<latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit>

wN
<latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit>

…w3
<latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit>

0

1

w1
<latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit><latexit sha1_base64="ozSIzVA/SGXegmac4XRXthOpvw0=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwosjZ8=</latexit>

w2
<latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit><latexit sha1_base64="sAAe226MpFncoK5AcSpzzUnkA9I=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjRfsBbSib7aZdutmE3YlSQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+rV+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphhe+ZlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQqlU9y3cXlfp1HkcRTuAUzsGDS6jDLTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwALsI2g</latexit>

wN
<latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit><latexit sha1_base64="qDvbmFICv7kbKbLTLNKUf7rkvNk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJJKtoPaEPZbCft0s0m7G6UEvoTvHhQxKu/yJv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFldW98obpa2tnd298r7B00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjK6n9dYjKs1j+WDGCfoRHUgeckaNte6fere9csWtujORZfByqECueq/81e3HLI1QGiao1h3PTYyfUWU4EzgpdVONCWUjOsCORUkj1H42W3VCTqzTJ2Gs7JOGzNzfExmNtB5Hge2MqBnqxdrU/K/WSU146WdcJqlByeYfhakgJibTu0mfK2RGjC1QprjdlbAhVZQZm07JhuAtnrwMzbOqZ/nuvFK7yuMowhEcwyl4cAE1uIE6NIDBAJ7hFd4c4bw4787HvLXg5DOH8EfO5w82II28</latexit>

…w3
<latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit><latexit sha1_base64="KxLow58eOVNYhu57ZEw/Zr1HH40=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxov2ANpTNdtIu3WzC7kYpoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6GZabz2i0jyWD2acoB/RgeQhZ9RY6/6pd94rV9yqOxNZBi+HCuSq98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYlDRC7WezVSfkxDp9EsbKPmnIzP09kdFI63EU2M6ImqFerE3N/2qd1IRXfsZlkhqUbP5RmApiYjK9m/S5QmbE2AJlittdCRtSRZmx6ZRsCN7iycvQPKt6lu8uKrXrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+R8/gANNI2h</latexit>

0

1
w = (1, . . . , 1, 0, 1, . . . , 1)

<latexit sha1_base64="mbjc0d77Nx/4W133AllBczeWlF0=">AAACBnicbVDLSgMxFM3UV62vUZciBItQoZQZKehGKLpxWcE+oB1KJpNpQzPJkGSUMnTlxl9x40IRt36DO//GtB1QWw9cODnnXnLv8WNGlXacLyu3tLyyupZfL2xsbm3v2Lt7TSUSiUkDCyZk20eKMMpJQ1PNSDuWBEU+Iy1/eDXxW3dEKir4rR7FxItQn9OQYqSN1LMP7+EFLLnlLguEVmW37JR/Hic9u+hUnCngInEzUgQZ6j37sxsInESEa8yQUh3XibWXIqkpZmRc6CaKxAgPUZ90DOUoIspLp2eM4bFRAhgKaYprOFV/T6QoUmoU+aYzQnqg5r2J+J/XSXR47qWUx4kmHM8+ChMGtYCTTGBAJcGajQxBWFKzK8QDJBHWJrmCCcGdP3mRNE8rbrVSvakWa5dZHHlwAI5ACbjgDNTANaiDBsDgATyBF/BqPVrP1pv1PmvNWdnMPvgD6+Mbsl2WGQ==</latexit>

• Each dropped data subset corresponds to a different <latexit sha1_base64="fta35n2Yr46FAd0zm0MycHAM9wY=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdQbQRgzaWCZgLJEuYnZxNxsxemJlVwpInsLFQxFYfxt5GfBsniYUm/jDw8f/nMOccPxFcacf5snILi0vLK/lVe219Y3OrsL1TV3EqGdZYLGLZ9KlCwSOsaa4FNhOJNPQFNvzB5Thv3KJUPI6u9TBBL6S9iAecUW2s6l2nUHRKzkRkHtwfKJ6/22fJ26dd6RQ+2t2YpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+N0SRBL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqQ5OvYxHSaoxYtOPglQQHZPx1qTLJTIthgYok9zMSlifSsq0uY1tjuDOrjwP9aOSe1xyqk6xfAFT5WEP9uEQXDiBMlxBBWrAAOEeHuHJurEerGfrZVqas356duGPrNdvRZ2QPA==</latexit>w

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

data point; 
e.g. (xn, yn)<latexit sha1_base64="75Q3rPcEel/F7ypZIKxibekQq38=">AAAB7nicbVDLSgNBEOyNrxhfUY9ehgQhIoRdQfQY9OIxgnlAdgmzk9lkyOzsMDOrhCUfIYgHRbz6Pd7yN04eB00saCiquunuCiVn2rjuxMmtrW9sbuW3Czu7e/sHxcOjpk5SRWiDJDxR7RBrypmgDcMMp22pKI5DTlvh8Hbqtx6p0iwRD2YkaRDjvmARI9hYqeXLAas8nXWLZbfqzoBWibcg5VrJP3+Z1Eb1bvHb7yUkjakwhGOtO54rTZBhZRjhdFzwU00lJkPcpx1LBY6pDrLZuWN0apUeihJlSxg0U39PZDjWehSHtjPGZqCXvan4n9dJTXQdZEzI1FBB5ouilCOToOnvqMcUJYaPLMFEMXsrIgOsMDE2oYINwVt+eZU0L6reZdW9t2ncwBx5OIESVMCDK6jBHdShAQSG8Axv8O5I59X5cD7nrTlnMXMMf+B8/QDTFJI0</latexit>

�(w)
<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)
<latexit sha1_base64="EnxBrgGmpOPFyFtFpE8nRkCVYPE=">AAACJ3icbVDLSgNBEJyNrxhfUY9eBoNgQMOu+DwoQS8eIxgjZEPonUyyQ2YfzPQawpK/8eKveBFURI/+iZOYgxoLBoqqanq6vFgKjbb9YWWmpmdm57LzuYXFpeWV/OrajY4SxXiVRTJStx5oLkXIqyhQ8ttYcQg8yWte92Lo1+640iIKr7Ef80YAnVC0BQM0UjN/5sa+2O4V6Sl1fcDURZ8jDJrxUNulTunkkLpadAIw0s+E8Xd6xWa+YJfsEegkccakQMaoNPPPbitiScBDZBK0rjt2jI0UFAom+SDnJprHwLrQ4XVDQwi4bqSjOwd0yygt2o6UeSHSkfpzIoVA637gmWQA6Ou/3lD8z6sn2D5upCKME+Qh+17UTiTFiA5Loy2hOEPZNwSYEuavlPmggKGpNmdKcP6ePElu9krOQcm+2i+Uz8d1ZMkG2STbxCFHpEwuSYVUCSP35JG8kFfrwXqy3qz372jGGs+sk1+wPr8AjkCj7Q==</latexit>

�(w) = ✓̂p(w)� 1.96�p(✓̂(w), w)

(Our approach actually 
handles even more 
general analyses)



• A data analysis: 
• Quantity of interest:         , e.g.

How to approximate dropping data
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<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)



• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

How to approximate dropping data

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>
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<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)



• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

How to approximate dropping data

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>
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<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,



• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

How to approximate dropping data

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>
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<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,



• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

How to approximate dropping data

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>
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<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,
exact



• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

How to approximate dropping data

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>
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<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,
exact



• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

How to approximate dropping data

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>
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<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,
exact

our approximation



• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

How to approximate dropping data

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>
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<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,
exact

our approximation



• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

How to approximate dropping data

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>
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<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,
exact

our approximation



• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

How to approximate dropping data

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>
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<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,
exact

our approximation



• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

How to approximate dropping data

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>
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<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,
exact

our approximation



• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

How to approximate dropping data

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>
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<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,
exact

our approximation



• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

How to approximate dropping data

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>

7

<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,

influence score of the nth data point

exact

our approximation



• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

How to approximate dropping data

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>

7

<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,

influence score of the nth data point

exact

our approximation



• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

How to approximate dropping data

• We can write formula for the influence score with the 
implicit function theorem and chain rule

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>

7

<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,

influence score of the nth data point

exact

our approximation



• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

How to approximate dropping data

• We can write formula for the influence score with the 
implicit function theorem and chain rule 
• We compute this formula with automatic differentiation 

(note: very different from numerical or symbolic diff)

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>

7

<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,

influence score of the nth data point

exact

our approximation



• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

How to approximate dropping data

• We can write formula for the influence score with the 
implicit function theorem and chain rule 
• We compute this formula with automatic differentiation 

(note: very different from numerical or symbolic diff)

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>

[Baydin et al 2018: “Automatic Differentiation in Machine Learning: a Survey”]7

<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,

influence score of the nth data point

exact

our approximation



• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

How to approximate dropping data

• We can write formula for the influence score with the 
implicit function theorem and chain rule 
• We compute this formula with automatic differentiation 

(note: very different from numerical or symbolic diff) 
• Need to run only 1 data analysis

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>

[Baydin et al 2018: “Automatic Differentiation in Machine Learning: a Survey”]7

<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,

influence score of the nth data point

exact

our approximation



• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

How to approximate dropping data

• We can write formula for the influence score with the 
implicit function theorem and chain rule 
• We compute this formula with automatic differentiation 

(note: very different from numerical or symbolic diff) 
• Need to run only 1 data analysis 
• Can handle more general cases (e.g. multistage & priors)

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>

[Baydin et al 2018: “Automatic Differentiation in Machine Learning: a Survey”]7

<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,

influence score of the nth data point

exact

our approximation



• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

How to approximate dropping data

• We can write formula for the influence score with the 
implicit function theorem and chain rule 
• We compute this formula with automatic differentiation 

(note: very different from numerical or symbolic diff) 
• Need to run only 1 data analysis 
• Can handle more general cases (e.g. multistage & priors)

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>

[Baydin et al 2018: “Automatic Differentiation in Machine Learning: a Survey”] 
[What about higher orders? Some very early work: Giordano, Jordan, Broderick 2019]7

<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,

influence score of the nth data point

exact

our approximation



Why does the approximation help?

8

• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>

influence score



Why does the approximation help?

• Exact change:

8

• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>

<latexit sha1_base64="JTRmkhN40XhjP8SyyscAEDeUsPg=">AAAB/HicbZDLSsNAFIZP6q3WW7RLN4NFaBeWRBRdFt24kgr2Am0Ik+mkHTq5MDNRQqmv4saFIm59EHe+jdM0C239YeDjP+dwzvxezJlUlvVtFFZW19Y3ipulre2d3T1z/6Ato0QQ2iIRj0TXw5JyFtKWYorTbiwoDjxOO974elbvPFAhWRTeqzSmToCHIfMZwUpbrlnuxyNWfayhE5SR7d7WXLNi1a1MaBnsHCqQq+maX/1BRJKAhopwLGXPtmLlTLBQjHA6LfUTSWNMxnhIexpDHFDpTLLjp+hYOwPkR0K/UKHM/T0xwYGUaeDpzgCrkVyszcz/ar1E+ZfOhIVxomhI5ov8hCMVoVkSaMAEJYqnGjARTN+KyAgLTJTOq6RDsBe/vAzt07p9XrfuziqNqzyOIhzCEVTBhgtowA00oQUEUniGV3gznowX4934mLcWjHymDH9kfP4A/NeTCw==</latexit>

�(w)� �(1N )

influence score



Why does the approximation help?

• Exact change: 
• Approx:

8

• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>

<latexit sha1_base64="JTRmkhN40XhjP8SyyscAEDeUsPg=">AAAB/HicbZDLSsNAFIZP6q3WW7RLN4NFaBeWRBRdFt24kgr2Am0Ik+mkHTq5MDNRQqmv4saFIm59EHe+jdM0C239YeDjP+dwzvxezJlUlvVtFFZW19Y3ipulre2d3T1z/6Ato0QQ2iIRj0TXw5JyFtKWYorTbiwoDjxOO974elbvPFAhWRTeqzSmToCHIfMZwUpbrlnuxyNWfayhE5SR7d7WXLNi1a1MaBnsHCqQq+maX/1BRJKAhopwLGXPtmLlTLBQjHA6LfUTSWNMxnhIexpDHFDpTLLjp+hYOwPkR0K/UKHM/T0xwYGUaeDpzgCrkVyszcz/ar1E+ZfOhIVxomhI5ov8hCMVoVkSaMAEJYqnGjARTN+KyAgLTJTOq6RDsBe/vAzt07p9XrfuziqNqzyOIhzCEVTBhgtowA00oQUEUniGV3gznowX4934mLcWjHymDH9kfP4A/NeTCw==</latexit>

�(w)� �(1N )
<latexit sha1_base64="hUogQK/MG4rT+roRRXd6vcgXxpc="></latexit>

�lin(w)� �(1N ) =
XN

n=1
(wn � 1) n =

X

n:wn=0

� n

influence score



Why does the approximation help?

• Exact change: 
• Approx:

8

• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>
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• Exact change: 
• Approx:
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• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :
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�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,

w = 1N
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• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :
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<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>

<latexit sha1_base64="JTRmkhN40XhjP8SyyscAEDeUsPg=">AAAB/HicbZDLSsNAFIZP6q3WW7RLN4NFaBeWRBRdFt24kgr2Am0Ik+mkHTq5MDNRQqmv4saFIm59EHe+jdM0C239YeDjP+dwzvxezJlUlvVtFFZW19Y3ipulre2d3T1z/6Ato0QQ2iIRj0TXw5JyFtKWYorTbiwoDjxOO974elbvPFAhWRTeqzSmToCHIfMZwUpbrlnuxyNWfayhE5SR7d7WXLNi1a1MaBnsHCqQq+maX/1BRJKAhopwLGXPtmLlTLBQjHA6LfUTSWNMxnhIexpDHFDpTLLjp+hYOwPkR0K/UKHM/T0xwYGUaeDpzgCrkVyszcz/ar1E+ZfOhIVxomhI5ov8hCMVoVkSaMAEJYqnGjARTN+KyAgLTJTOq6RDsBe/vAzt07p9XrfuziqNqzyOIhzCEVTBhgtowA00oQUEUniGV3gznowX4934mLcWjHymDH9kfP4A/NeTCw==</latexit>

�(w)� �(1N )
<latexit sha1_base64="hUogQK/MG4rT+roRRXd6vcgXxpc="></latexit>

�lin(w)� �(1N ) =
XN

n=1
(wn � 1) n =

X

n:wn=0

� n

influence score



Why does the approximation help?

• Exact change: 
• Approx:

8

• Algorithm:

• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>

<latexit sha1_base64="JTRmkhN40XhjP8SyyscAEDeUsPg=">AAAB/HicbZDLSsNAFIZP6q3WW7RLN4NFaBeWRBRdFt24kgr2Am0Ik+mkHTq5MDNRQqmv4saFIm59EHe+jdM0C239YeDjP+dwzvxezJlUlvVtFFZW19Y3ipulre2d3T1z/6Ato0QQ2iIRj0TXw5JyFtKWYorTbiwoDjxOO974elbvPFAhWRTeqzSmToCHIfMZwUpbrlnuxyNWfayhE5SR7d7WXLNi1a1MaBnsHCqQq+maX/1BRJKAhopwLGXPtmLlTLBQjHA6LfUTSWNMxnhIexpDHFDpTLLjp+hYOwPkR0K/UKHM/T0xwYGUaeDpzgCrkVyszcz/ar1E+ZfOhIVxomhI5ov8hCMVoVkSaMAEJYqnGjARTN+KyAgLTJTOq6RDsBe/vAzt07p9XrfuziqNqzyOIhzCEVTBhgtowA00oQUEUniGV3gznowX4934mLcWjHymDH9kfP4A/NeTCw==</latexit>

�(w)� �(1N )
<latexit sha1_base64="hUogQK/MG4rT+roRRXd6vcgXxpc="></latexit>

�lin(w)� �(1N ) =
XN

n=1
(wn � 1) n =

X

n:wn=0

� n

influence score



Why does the approximation help?

• Exact change: 
• Approx:

8

• Algorithm: Compute influence scores

• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>

<latexit sha1_base64="JTRmkhN40XhjP8SyyscAEDeUsPg=">AAAB/HicbZDLSsNAFIZP6q3WW7RLN4NFaBeWRBRdFt24kgr2Am0Ik+mkHTq5MDNRQqmv4saFIm59EHe+jdM0C239YeDjP+dwzvxezJlUlvVtFFZW19Y3ipulre2d3T1z/6Ato0QQ2iIRj0TXw5JyFtKWYorTbiwoDjxOO974elbvPFAhWRTeqzSmToCHIfMZwUpbrlnuxyNWfayhE5SR7d7WXLNi1a1MaBnsHCqQq+maX/1BRJKAhopwLGXPtmLlTLBQjHA6LfUTSWNMxnhIexpDHFDpTLLjp+hYOwPkR0K/UKHM/T0xwYGUaeDpzgCrkVyszcz/ar1E+ZfOhIVxomhI5ov8hCMVoVkSaMAEJYqnGjARTN+KyAgLTJTOq6RDsBe/vAzt07p9XrfuziqNqzyOIhzCEVTBhgtowA00oQUEUniGV3gznowX4934mLcWjHymDH9kfP4A/NeTCw==</latexit>

�(w)� �(1N )
<latexit sha1_base64="hUogQK/MG4rT+roRRXd6vcgXxpc="></latexit>

�lin(w)� �(1N ) =
XN

n=1
(wn � 1) n =

X

n:wn=0

� n

influence score



Why does the approximation help?

• Exact change: 
• Approx:

8

• Algorithm: Compute influence scores; sort

• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>
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<latexit sha1_base64="hUogQK/MG4rT+roRRXd6vcgXxpc="></latexit>

�lin(w)� �(1N ) =
XN

n=1
(wn � 1) n =

X

n:wn=0

� n

influence score



Why does the approximation help?

• Exact change: 
• Approx:

8

• Algorithm: Compute influence scores; sort; remove largest

• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :
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<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn
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<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>

<latexit sha1_base64="JTRmkhN40XhjP8SyyscAEDeUsPg=">AAAB/HicbZDLSsNAFIZP6q3WW7RLN4NFaBeWRBRdFt24kgr2Am0Ik+mkHTq5MDNRQqmv4saFIm59EHe+jdM0C239YeDjP+dwzvxezJlUlvVtFFZW19Y3ipulre2d3T1z/6Ato0QQ2iIRj0TXw5JyFtKWYorTbiwoDjxOO974elbvPFAhWRTeqzSmToCHIfMZwUpbrlnuxyNWfayhE5SR7d7WXLNi1a1MaBnsHCqQq+maX/1BRJKAhopwLGXPtmLlTLBQjHA6LfUTSWNMxnhIexpDHFDpTLLjp+hYOwPkR0K/UKHM/T0xwYGUaeDpzgCrkVyszcz/ar1E+ZfOhIVxomhI5ov8hCMVoVkSaMAEJYqnGjARTN+KyAgLTJTOq6RDsBe/vAzt07p9XrfuziqNqzyOIhzCEVTBhgtowA00oQUEUniGV3gznowX4934mLcWjHymDH9kfP4A/NeTCw==</latexit>
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<latexit sha1_base64="hUogQK/MG4rT+roRRXd6vcgXxpc="></latexit>

�lin(w)� �(1N ) =
XN

n=1
(wn � 1) n =

X
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influence score



• Approximate Maximum Influence Perturbation: largest 
possible change by dropping at most 100⍺% of the data

Why does the approximation help?

• Exact change: 
• Approx:

8

• Algorithm: Compute influence scores; sort; remove largest

• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>
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<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
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@wn

����
w=1N
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✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>

<latexit sha1_base64="JTRmkhN40XhjP8SyyscAEDeUsPg=">AAAB/HicbZDLSsNAFIZP6q3WW7RLN4NFaBeWRBRdFt24kgr2Am0Ik+mkHTq5MDNRQqmv4saFIm59EHe+jdM0C239YeDjP+dwzvxezJlUlvVtFFZW19Y3ipulre2d3T1z/6Ato0QQ2iIRj0TXw5JyFtKWYorTbiwoDjxOO974elbvPFAhWRTeqzSmToCHIfMZwUpbrlnuxyNWfayhE5SR7d7WXLNi1a1MaBnsHCqQq+maX/1BRJKAhopwLGXPtmLlTLBQjHA6LfUTSWNMxnhIexpDHFDpTLLjp+hYOwPkR0K/UKHM/T0xwYGUaeDpzgCrkVyszcz/ar1E+ZfOhIVxomhI5ov8hCMVoVkSaMAEJYqnGjARTN+KyAgLTJTOq6RDsBe/vAzt07p9XrfuziqNqzyOIhzCEVTBhgtowA00oQUEUniGV3gznowX4934mLcWjHymDH9kfP4A/NeTCw==</latexit>

�(w)� �(1N )
<latexit sha1_base64="hUogQK/MG4rT+roRRXd6vcgXxpc="></latexit>

�lin(w)� �(1N ) =
XN

n=1
(wn � 1) n =

X

n:wn=0

� n

influence score



• Approximate Maximum Influence Perturbation: largest 
possible change by dropping at most 100⍺% of the data

Why does the approximation help?

• Exact change: 
• Approx:

8

• Algorithm: Compute influence scores; sort; remove largest

• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>
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NX
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<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>
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�(w)� �(1N )
<latexit sha1_base64="hUogQK/MG4rT+roRRXd6vcgXxpc="></latexit>

�lin(w)� �(1N ) =
XN

n=1
(wn � 1) n =

X

n:wn=0

� n

influence score



• Approximate Maximum Influence Perturbation: largest 
possible change by dropping at most 100⍺% of the data 

• Approx Most Influential Set: data dropped to get AMIP

Why does the approximation help?

• Exact change: 
• Approx:

8

• Algorithm: Compute influence scores; sort; remove largest

• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :

<latexit sha1_base64="yX5ZJ+JNVOUyjNnI+4jF5v3YOOk=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXFD0GvXiMYB6QhDA76U2GzM6uM7NKWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffESleSTvzTjGbkgHkgecUWOlVice8vLTKekVS27FnYEsEy8jJchQ6xW/Ov2IJSFKwwTVuu25semmVBnOBE4KnURjTNmIDrBtqaQh6m46u3dCTqzSJ0GkbElDZurviZSGWo9D33aG1Az1ojcV//PaiQmuuimXcWJQsvmiIBHERGT6POlzhcyIsSWUKW5vJWxIFWXGRlSwIXiLLy+TxlnFu6i4d+el6nUWRx6O4BjK4MElVOEWalAHBgKe4RXenAfnxXl3PuatOSebOYQ/cD5/ABBPj1M=</latexit>

�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>

<latexit sha1_base64="JTRmkhN40XhjP8SyyscAEDeUsPg=">AAAB/HicbZDLSsNAFIZP6q3WW7RLN4NFaBeWRBRdFt24kgr2Am0Ik+mkHTq5MDNRQqmv4saFIm59EHe+jdM0C239YeDjP+dwzvxezJlUlvVtFFZW19Y3ipulre2d3T1z/6Ato0QQ2iIRj0TXw5JyFtKWYorTbiwoDjxOO974elbvPFAhWRTeqzSmToCHIfMZwUpbrlnuxyNWfayhE5SR7d7WXLNi1a1MaBnsHCqQq+maX/1BRJKAhopwLGXPtmLlTLBQjHA6LfUTSWNMxnhIexpDHFDpTLLjp+hYOwPkR0K/UKHM/T0xwYGUaeDpzgCrkVyszcz/ar1E+ZfOhIVxomhI5ov8hCMVoVkSaMAEJYqnGjARTN+KyAgLTJTOq6RDsBe/vAzt07p9XrfuziqNqzyOIhzCEVTBhgtowA00oQUEUniGV3gznowX4934mLcWjHymDH9kfP4A/NeTCw==</latexit>

�(w)� �(1N )
<latexit sha1_base64="hUogQK/MG4rT+roRRXd6vcgXxpc="></latexit>

�lin(w)� �(1N ) =
XN

n=1
(wn � 1) n =

X

n:wn=0

� n

influence score



• Approximate Maximum Influence Perturbation: largest 
possible change by dropping at most 100⍺% of the data 

• Approx Most Influential Set: data dropped to get AMIP 
• Approximate Perturbation-Inducing Proportion: Min 

data proportion to achieve a certain change (NA if none)

Why does the approximation help?

• Exact change: 
• Approx:

8

• Algorithm: Compute influence scores; sort; remove largest

• A data analysis: 
• Quantity of interest:         , e.g. 
• Idea: (first-order) Taylor expansion around             :
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�(w)

<latexit sha1_base64="Fc2R2heCg/uaPVCiKNMevK3fdQ8="></latexit>

 n :=
@�(w)

@wn

����
w=1N

<latexit sha1_base64="JwqwPtlCJZ+wH+FjYg3BFuB0NCk="></latexit>

✓̂(w) := argmin
✓

XN

n=1
wnf(✓, dn)

<latexit sha1_base64="4Kp5vl9LCRIKiicecHShuPeCzO0=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHqpiSi6EYounFZwT6gCWEynTRDJw9mbpQSunDjr7hxoYhbP8Kdf+O0zUJbD1w4nHMv997jp4IrsKxvY2l5ZXVtvbRR3tza3tk19/bbKskkZS2aiER2faKY4DFrAQfBuqlkJPIF6/jD64nfuWdS8SS+g1HK3IgMYh5wSkBLnllx0pDXHo7xJXZCArkDIQMy9lKteWbVqltT4EViF6SKCjQ988vpJzSLWAxUEKV6tpWCmxMJnAo2LjuZYimhQzJgPU1jEjHl5tMnxvhIK30cJFJXDHiq/p7ISaTUKPJ1Z0QgVPPeRPzP62UQXLg5j9MMWExni4JMYEjwJBHc55JRECNNCJVc34ppSCShoHMr6xDs+ZcXSfukbp/VrdvTauOqiKOEKugQ1ZCNzlED3aAmaiGKHtEzekVvxpPxYrwbH7PWJaOYOUB/YHz+AEXLlzk=</latexit>

�(w) = ✓̂p(w)

<latexit sha1_base64="/vq5SwPiPfj3LfV5v3fVQGhvBu8="></latexit>

�(w) ⇡ �lin(w) := �(1N ) +
NX

n=1

(wn � 1) n,

w = 1N
<latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit><latexit sha1_base64="3p2BjcdBMBNrLkNINEAuqeDw+q8=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14kgr2A9pQNttJu3SzCbsbpYT+CC8eFPHq7/Hmv3Hb5qCtLyw8vDPDzrxBIrg2rvvtFFZW19Y3ipulre2d3b3y/kFTx6li2GCxiFU7oBoFl9gw3AhsJwppFAhsBaObab31iErzWD6YcYJ+RAeSh5xRY63WE7kiXu+uV664VXcmsgxeDhXIVe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsShphNrPZutOyIl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJL/2MyyQ1KNn8ozAVxMRkejvpc4XMiLEFyhS3uxI2pIoyYxMq2RC8xZOXoXlW9Szfn1dq13kcRTiCYzgFDy6gBrdQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyR8/kD1cWOkg==</latexit>

<latexit sha1_base64="JTRmkhN40XhjP8SyyscAEDeUsPg=">AAAB/HicbZDLSsNAFIZP6q3WW7RLN4NFaBeWRBRdFt24kgr2Am0Ik+mkHTq5MDNRQqmv4saFIm59EHe+jdM0C239YeDjP+dwzvxezJlUlvVtFFZW19Y3ipulre2d3T1z/6Ato0QQ2iIRj0TXw5JyFtKWYorTbiwoDjxOO974elbvPFAhWRTeqzSmToCHIfMZwUpbrlnuxyNWfayhE5SR7d7WXLNi1a1MaBnsHCqQq+maX/1BRJKAhopwLGXPtmLlTLBQjHA6LfUTSWNMxnhIexpDHFDpTLLjp+hYOwPkR0K/UKHM/T0xwYGUaeDpzgCrkVyszcz/ar1E+ZfOhIVxomhI5ov8hCMVoVkSaMAEJYqnGjARTN+KyAgLTJTOq6RDsBe/vAzt07p9XrfuziqNqzyOIhzCEVTBhgtowA00oQUEUniGV3gznowX4934mLcWjHymDH9kfP4A/NeTCw==</latexit>

�(w)� �(1N )
<latexit sha1_base64="hUogQK/MG4rT+roRRXd6vcgXxpc="></latexit>

�lin(w)� �(1N ) =
XN

n=1
(wn � 1) n =

X

n:wn=0

� n

influence score
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• Simulations from linear model with Gaussian noise
<latexit sha1_base64="jmvyppnxnuAVmNNDEkVQw/9QtEY="></latexit>

yn = ✓xn + ✏n, ✏n
iid⇠ N (0,�2

✏ ),
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• Simulations from linear model with Gaussian noise
<latexit sha1_base64="jmvyppnxnuAVmNNDEkVQw/9QtEY="></latexit>

yn = ✓xn + ✏n, ✏n
iid⇠ N (0,�2

✏ ),



What makes an analysis non-robust?

9

• Simulations from linear model with Gaussian noise
<latexit sha1_base64="jmvyppnxnuAVmNNDEkVQw/9QtEY="></latexit>

yn = ✓xn + ✏n, ✏n
iid⇠ N (0,�2

✏ ),
<latexit sha1_base64="wdWY9waH1ixpp0+zp6r0XUoKTq4=">AAACHXicbVDLSgMxFM34rPVVdekmWIQKpcyUii6LblxJBfuATh0yaaYNTTJDkhHLMD/ixl9x40IRF27EvzFtZ6GtBwKHc84l9x4/YlRp2/62lpZXVtfWcxv5za3tnd3C3n5LhbHEpIlDFsqOjxRhVJCmppqRTiQJ4j4jbX90OfHb90QqGopbPY5Ij6OBoAHFSBvJK9QePAFdpREeScISSvtp4irKU+hypIcYseQ6Ldllk6EDjrzOXfWk7BWKdsWeAi4SJyNFkKHhFT7dfohjToTGDCnVdexI9xIkNcWMpHk3ViQyK6AB6RoqECeql0yvS+GxUfowCKV5QsOp+nsiQVypMfdNcrKymvcm4n9eN9bBeS+hIoo1EXj2URAzqEM4qQr2qSRYs7EhCEtqdoV4iCTC2hSaNyU48ycvkla14pxW7JtasX6R1ZEDh+AIlIADzkAdXIEGaAIMHsEzeAVv1pP1Yr1bH7PokpXNHIA/sL5+ACt/oeU=</latexit>

xn
iid⇠ N (0,�2

X),
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• Simulations from linear model with Gaussian noise
<latexit sha1_base64="ghJEQxszlXJVcw6UpoDHzZ0+1hI=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURRS9C0YvHCvYD0lA22227dJMNuxOhhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0ykMOi6305hZXVtfaO4Wdra3tndK+8fNI1KNeMNpqTS7ZAaLkXMGyhQ8naiOY1CyVvh6G7qt564NkLFjzhOeBDRQSz6glG0kt/BIUdKbsiZ1y1X3Ko7A1kmXk4qkKPeLX91eoqlEY+RSWqM77kJBhnVKJjkk1InNTyhbEQH3Lc0phE3QTY7eUJOrNIjfaVtxUhm6u+JjEbGjKPQdkYUh2bRm4r/eX6K/esgE3GSIo/ZfFE/lQQVmf5PekJzhnJsCWVa2FsJG1JNGdqUSjYEb/HlZdI8r3qXVffholK7zeMowhEcwyl4cAU1uIc6NICBgmd4hTcHnRfn3fmYtxacfOYQ/sD5/AG365A5</latexit>

✓ = �1
<latexit sha1_base64="jmvyppnxnuAVmNNDEkVQw/9QtEY="></latexit>

yn = ✓xn + ✏n, ✏n
iid⇠ N (0,�2

✏ ),
<latexit sha1_base64="wdWY9waH1ixpp0+zp6r0XUoKTq4=">AAACHXicbVDLSgMxFM34rPVVdekmWIQKpcyUii6LblxJBfuATh0yaaYNTTJDkhHLMD/ixl9x40IRF27EvzFtZ6GtBwKHc84l9x4/YlRp2/62lpZXVtfWcxv5za3tnd3C3n5LhbHEpIlDFsqOjxRhVJCmppqRTiQJ4j4jbX90OfHb90QqGopbPY5Ij6OBoAHFSBvJK9QePAFdpREeScISSvtp4irKU+hypIcYseQ6Ldllk6EDjrzOXfWk7BWKdsWeAi4SJyNFkKHhFT7dfohjToTGDCnVdexI9xIkNcWMpHk3ViQyK6AB6RoqECeql0yvS+GxUfowCKV5QsOp+nsiQVypMfdNcrKymvcm4n9eN9bBeS+hIoo1EXj2URAzqEM4qQr2qSRYs7EhCEtqdoV4iCTC2hSaNyU48ycvkla14pxW7JtasX6R1ZEDh+AIlIADzkAdXIEGaAIMHsEzeAVv1pP1Yr1bH7PokpXNHIA/sL5+ACt/oeU=</latexit>

xn
iid⇠ N (0,�2

X),
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• Simulations from linear model with Gaussian noise
<latexit sha1_base64="ghJEQxszlXJVcw6UpoDHzZ0+1hI=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURRS9C0YvHCvYD0lA22227dJMNuxOhhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0ykMOi6305hZXVtfaO4Wdra3tndK+8fNI1KNeMNpqTS7ZAaLkXMGyhQ8naiOY1CyVvh6G7qt564NkLFjzhOeBDRQSz6glG0kt/BIUdKbsiZ1y1X3Ko7A1kmXk4qkKPeLX91eoqlEY+RSWqM77kJBhnVKJjkk1InNTyhbEQH3Lc0phE3QTY7eUJOrNIjfaVtxUhm6u+JjEbGjKPQdkYUh2bRm4r/eX6K/esgE3GSIo/ZfFE/lQQVmf5PekJzhnJsCWVa2FsJG1JNGdqUSjYEb/HlZdI8r3qXVffholK7zeMowhEcwyl4cAU1uIc6NICBgmd4hTcHnRfn3fmYtxacfOYQ/sD5/AG365A5</latexit>

✓ = �1
<latexit sha1_base64="jmvyppnxnuAVmNNDEkVQw/9QtEY="></latexit>

yn = ✓xn + ✏n, ✏n
iid⇠ N (0,�2

✏ ),
<latexit sha1_base64="wdWY9waH1ixpp0+zp6r0XUoKTq4=">AAACHXicbVDLSgMxFM34rPVVdekmWIQKpcyUii6LblxJBfuATh0yaaYNTTJDkhHLMD/ixl9x40IRF27EvzFtZ6GtBwKHc84l9x4/YlRp2/62lpZXVtfWcxv5za3tnd3C3n5LhbHEpIlDFsqOjxRhVJCmppqRTiQJ4j4jbX90OfHb90QqGopbPY5Ij6OBoAHFSBvJK9QePAFdpREeScISSvtp4irKU+hypIcYseQ6Ldllk6EDjrzOXfWk7BWKdsWeAi4SJyNFkKHhFT7dfohjToTGDCnVdexI9xIkNcWMpHk3ViQyK6AB6RoqECeql0yvS+GxUfowCKV5QsOp+nsiQVypMfdNcrKymvcm4n9eN9bBeS+hIoo1EXj2URAzqEM4qQr2qSRYs7EhCEtqdoV4iCTC2hSaNyU48ycvkla14pxW7JtasX6R1ZEDh+AIlIADzkAdXIEGaAIMHsEzeAVv1pP1Yr1bH7PokpXNHIA/sL5+ACt/oeU=</latexit>

xn
iid⇠ N (0,�2

X),
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9

• Simulations from linear model with Gaussian noise
<latexit sha1_base64="ghJEQxszlXJVcw6UpoDHzZ0+1hI=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURRS9C0YvHCvYD0lA22227dJMNuxOhhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0ykMOi6305hZXVtfaO4Wdra3tndK+8fNI1KNeMNpqTS7ZAaLkXMGyhQ8naiOY1CyVvh6G7qt564NkLFjzhOeBDRQSz6glG0kt/BIUdKbsiZ1y1X3Ko7A1kmXk4qkKPeLX91eoqlEY+RSWqM77kJBhnVKJjkk1InNTyhbEQH3Lc0phE3QTY7eUJOrNIjfaVtxUhm6u+JjEbGjKPQdkYUh2bRm4r/eX6K/esgE3GSIo/ZfFE/lQQVmf5PekJzhnJsCWVa2FsJG1JNGdqUSjYEb/HlZdI8r3qXVffholK7zeMowhEcwyl4cAU1uIc6NICBgmd4hTcHnRfn3fmYtxacfOYQ/sD5/AG365A5</latexit>

✓ = �1
<latexit sha1_base64="+C1ZSs3oVH6o7oZL5VG7anjL/yc=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0WPRi8cK9gOaUDbbSbt0swm7E6GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE47vZn7nCbQRiXrESQpBzIZKRIIztJLvjxjmPo4A2bRfrbl1dw66SryC1EiBZr/65Q8SnsWgkEtmTM9zUwxyplFwCdOKnxlIGR+zIfQsVSwGE+Tzm6f0zCoDGiXalkI6V39P5Cw2ZhKHtjNmODLL3kz8z+tlGN0EuVBphqD4YlGUSYoJnQVAB0IDRzmxhHEt7K2Uj5hmHG1MFRuCt/zyKmlf1L2ruvtwWWvcFnGUyQk5JefEI9ekQe5Jk7QIJyl5Jq/kzcmcF+fd+Vi0lpxi5pj8gfP5A3vmkfk=</latexit>

✓̂

<latexit sha1_base64="jmvyppnxnuAVmNNDEkVQw/9QtEY="></latexit>

yn = ✓xn + ✏n, ✏n
iid⇠ N (0,�2

✏ ),
<latexit sha1_base64="wdWY9waH1ixpp0+zp6r0XUoKTq4=">AAACHXicbVDLSgMxFM34rPVVdekmWIQKpcyUii6LblxJBfuATh0yaaYNTTJDkhHLMD/ixl9x40IRF27EvzFtZ6GtBwKHc84l9x4/YlRp2/62lpZXVtfWcxv5za3tnd3C3n5LhbHEpIlDFsqOjxRhVJCmppqRTiQJ4j4jbX90OfHb90QqGopbPY5Ij6OBoAHFSBvJK9QePAFdpREeScISSvtp4irKU+hypIcYseQ6Ldllk6EDjrzOXfWk7BWKdsWeAi4SJyNFkKHhFT7dfohjToTGDCnVdexI9xIkNcWMpHk3ViQyK6AB6RoqECeql0yvS+GxUfowCKV5QsOp+nsiQVypMfdNcrKymvcm4n9eN9bBeS+hIoo1EXj2URAzqEM4qQr2qSRYs7EhCEtqdoV4iCTC2hSaNyU48ycvkla14pxW7JtasX6R1ZEDh+AIlIADzkAdXIEGaAIMHsEzeAVv1pP1Yr1bH7PokpXNHIA/sL5+ACt/oeU=</latexit>

xn
iid⇠ N (0,�2

X),

• Can we flip sign of     by dropping some of 10,000 points?
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• Simulations from linear model with Gaussian noise
<latexit sha1_base64="ghJEQxszlXJVcw6UpoDHzZ0+1hI=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURRS9C0YvHCvYD0lA22227dJMNuxOhhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0ykMOi6305hZXVtfaO4Wdra3tndK+8fNI1KNeMNpqTS7ZAaLkXMGyhQ8naiOY1CyVvh6G7qt564NkLFjzhOeBDRQSz6glG0kt/BIUdKbsiZ1y1X3Ko7A1kmXk4qkKPeLX91eoqlEY+RSWqM77kJBhnVKJjkk1InNTyhbEQH3Lc0phE3QTY7eUJOrNIjfaVtxUhm6u+JjEbGjKPQdkYUh2bRm4r/eX6K/esgE3GSIo/ZfFE/lQQVmf5PekJzhnJsCWVa2FsJG1JNGdqUSjYEb/HlZdI8r3qXVffholK7zeMowhEcwyl4cAU1uIc6NICBgmd4hTcHnRfn3fmYtxacfOYQ/sD5/AG365A5</latexit>

✓ = �1
<latexit sha1_base64="+C1ZSs3oVH6o7oZL5VG7anjL/yc=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0WPRi8cK9gOaUDbbSbt0swm7E6GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE47vZn7nCbQRiXrESQpBzIZKRIIztJLvjxjmPo4A2bRfrbl1dw66SryC1EiBZr/65Q8SnsWgkEtmTM9zUwxyplFwCdOKnxlIGR+zIfQsVSwGE+Tzm6f0zCoDGiXalkI6V39P5Cw2ZhKHtjNmODLL3kz8z+tlGN0EuVBphqD4YlGUSYoJnQVAB0IDRzmxhHEt7K2Uj5hmHG1MFRuCt/zyKmlf1L2ruvtwWWvcFnGUyQk5JefEI9ekQe5Jk7QIJyl5Jq/kzcmcF+fd+Vi0lpxi5pj8gfP5A3vmkfk=</latexit>

✓̂
<latexit sha1_base64="cKDToofG+cRFOPHmAr7/ypwjVmc=">AAAB/nicbVDJSgNBEO1xjXGLiicvjUHwFGZE0YsQ1IPHCGaBTAg1nUrS2LPQXSOEIeCvePGgiFe/w5t/Y2c5aOKDgsd7VVTVCxIlDbnut7OwuLS8sppby69vbG5tF3Z2ayZOtcCqiFWsGwEYVDLCKklS2Eg0QhgorAcP1yO//ojayDi6p0GCrRB6kexKAWSldmHfv0FFwC+53wfKfOojwbBdKLoldww+T7wpKbIpKu3Cl9+JRRpiREKBMU3PTaiVgSYpFA7zfmowAfEAPWxaGkGIppWNzx/yI6t0eDfWtiLiY/X3RAahMYMwsJ0hUN/MeiPxP6+ZUveilckoSQkjMVnUTRWnmI+y4B2pUZAaWAJCS3srF33QIMgmlrcheLMvz5PaSck7K7l3p8Xy1TSOHDtgh+yYeeycldktq7AqEyxjz+yVvTlPzovz7nxMWhec6cwe+wPn8wefF5VH</latexit>

� = ✓̂

<latexit sha1_base64="jmvyppnxnuAVmNNDEkVQw/9QtEY="></latexit>

yn = ✓xn + ✏n, ✏n
iid⇠ N (0,�2

✏ ),
<latexit sha1_base64="wdWY9waH1ixpp0+zp6r0XUoKTq4=">AAACHXicbVDLSgMxFM34rPVVdekmWIQKpcyUii6LblxJBfuATh0yaaYNTTJDkhHLMD/ixl9x40IRF27EvzFtZ6GtBwKHc84l9x4/YlRp2/62lpZXVtfWcxv5za3tnd3C3n5LhbHEpIlDFsqOjxRhVJCmppqRTiQJ4j4jbX90OfHb90QqGopbPY5Ij6OBoAHFSBvJK9QePAFdpREeScISSvtp4irKU+hypIcYseQ6Ldllk6EDjrzOXfWk7BWKdsWeAi4SJyNFkKHhFT7dfohjToTGDCnVdexI9xIkNcWMpHk3ViQyK6AB6RoqECeql0yvS+GxUfowCKV5QsOp+nsiQVypMfdNcrKymvcm4n9eN9bBeS+hIoo1EXj2URAzqEM4qQr2qSRYs7EhCEtqdoV4iCTC2hSaNyU48ycvkla14pxW7JtasX6R1ZEDh+AIlIADzkAdXIEGaAIMHsEzeAVv1pP1Yr1bH7PokpXNHIA/sL5+ACt/oeU=</latexit>

xn
iid⇠ N (0,�2

X),

• Can we flip sign of     by dropping some of 10,000 points? 
• Signal = size of change of interest:
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• Simulations from linear model with Gaussian noise
<latexit sha1_base64="ghJEQxszlXJVcw6UpoDHzZ0+1hI=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURRS9C0YvHCvYD0lA22227dJMNuxOhhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0ykMOi6305hZXVtfaO4Wdra3tndK+8fNI1KNeMNpqTS7ZAaLkXMGyhQ8naiOY1CyVvh6G7qt564NkLFjzhOeBDRQSz6glG0kt/BIUdKbsiZ1y1X3Ko7A1kmXk4qkKPeLX91eoqlEY+RSWqM77kJBhnVKJjkk1InNTyhbEQH3Lc0phE3QTY7eUJOrNIjfaVtxUhm6u+JjEbGjKPQdkYUh2bRm4r/eX6K/esgE3GSIo/ZfFE/lQQVmf5PekJzhnJsCWVa2FsJG1JNGdqUSjYEb/HlZdI8r3qXVffholK7zeMowhEcwyl4cAU1uIc6NICBgmd4hTcHnRfn3fmYtxacfOYQ/sD5/AG365A5</latexit>

✓ = �1
<latexit sha1_base64="+C1ZSs3oVH6o7oZL5VG7anjL/yc=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0WPRi8cK9gOaUDbbSbt0swm7E6GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE47vZn7nCbQRiXrESQpBzIZKRIIztJLvjxjmPo4A2bRfrbl1dw66SryC1EiBZr/65Q8SnsWgkEtmTM9zUwxyplFwCdOKnxlIGR+zIfQsVSwGE+Tzm6f0zCoDGiXalkI6V39P5Cw2ZhKHtjNmODLL3kz8z+tlGN0EuVBphqD4YlGUSYoJnQVAB0IDRzmxhHEt7K2Uj5hmHG1MFRuCt/zyKmlf1L2ruvtwWWvcFnGUyQk5JefEI9ekQe5Jk7QIJyl5Jq/kzcmcF+fd+Vi0lpxi5pj8gfP5A3vmkfk=</latexit>

✓̂
<latexit sha1_base64="cKDToofG+cRFOPHmAr7/ypwjVmc=">AAAB/nicbVDJSgNBEO1xjXGLiicvjUHwFGZE0YsQ1IPHCGaBTAg1nUrS2LPQXSOEIeCvePGgiFe/w5t/Y2c5aOKDgsd7VVTVCxIlDbnut7OwuLS8sppby69vbG5tF3Z2ayZOtcCqiFWsGwEYVDLCKklS2Eg0QhgorAcP1yO//ojayDi6p0GCrRB6kexKAWSldmHfv0FFwC+53wfKfOojwbBdKLoldww+T7wpKbIpKu3Cl9+JRRpiREKBMU3PTaiVgSYpFA7zfmowAfEAPWxaGkGIppWNzx/yI6t0eDfWtiLiY/X3RAahMYMwsJ0hUN/MeiPxP6+ZUveilckoSQkjMVnUTRWnmI+y4B2pUZAaWAJCS3srF33QIMgmlrcheLMvz5PaSck7K7l3p8Xy1TSOHDtgh+yYeeycldktq7AqEyxjz+yVvTlPzovz7nxMWhec6cwe+wPn8wefF5VH</latexit>

� = ✓̂
<latexit sha1_base64="VVZz8UGhcIdtVkgq54lS2J8lzAM=">AAACEnicbVDLSgMxFM3UV62vUZdugkXQTZkRRZdFNy4r2Ad0hpJJM21oJglJRizDfIMbf8WNC0XcunLn35i2s9DWAxcO59zLvfdEklFtPO/bKS0tr6yuldcrG5tb2zvu7l5Li1Rh0sSCCdWJkCaMctI01DDSkYqgJGKkHY2uJ377nihNBb8zY0nCBA04jSlGxko99yRAUirxAINYIZwFmg4S1AuI1JQJnmewUDp5z616NW8KuEj8glRBgUbP/Qr6AqcJ4QYzpHXX96QJM6QMxYzklSDVRCI8QgPStZSjhOgwm76UwyOr9GEslC1u4FT9PZGhROtxEtnOBJmhnvcm4n9eNzXxZZhRLlNDOJ4tilMGjYCTfGCfKoING1uCsKL2VoiHyGZjbIoVG4I///IiaZ3W/POad3tWrV8VcZTBATgEx8AHF6AObkADNAEGj+AZvII358l5cd6dj1lrySlm9sEfOJ8/lnWerQ==</latexit>

⇡ �✏

�X

<latexit sha1_base64="jmvyppnxnuAVmNNDEkVQw/9QtEY="></latexit>

yn = ✓xn + ✏n, ✏n
iid⇠ N (0,�2

✏ ),
<latexit sha1_base64="wdWY9waH1ixpp0+zp6r0XUoKTq4=">AAACHXicbVDLSgMxFM34rPVVdekmWIQKpcyUii6LblxJBfuATh0yaaYNTTJDkhHLMD/ixl9x40IRF27EvzFtZ6GtBwKHc84l9x4/YlRp2/62lpZXVtfWcxv5za3tnd3C3n5LhbHEpIlDFsqOjxRhVJCmppqRTiQJ4j4jbX90OfHb90QqGopbPY5Ij6OBoAHFSBvJK9QePAFdpREeScISSvtp4irKU+hypIcYseQ6Ldllk6EDjrzOXfWk7BWKdsWeAi4SJyNFkKHhFT7dfohjToTGDCnVdexI9xIkNcWMpHk3ViQyK6AB6RoqECeql0yvS+GxUfowCKV5QsOp+nsiQVypMfdNcrKymvcm4n9eN9bBeS+hIoo1EXj2URAzqEM4qQr2qSRYs7EhCEtqdoV4iCTC2hSaNyU48ycvkla14pxW7JtasX6R1ZEDh+AIlIADzkAdXIEGaAIMHsEzeAVv1pP1Yr1bH7PokpXNHIA/sL5+ACt/oeU=</latexit>

xn
iid⇠ N (0,�2

X),

• Can we flip sign of     by dropping some of 10,000 points? 
• Signal = size of change of interest: 
• Noise = estimate of the (scaled) asymptotic std dev: 
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• Simulations from linear model with Gaussian noise
<latexit sha1_base64="ghJEQxszlXJVcw6UpoDHzZ0+1hI=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURRS9C0YvHCvYD0lA22227dJMNuxOhhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0ykMOi6305hZXVtfaO4Wdra3tndK+8fNI1KNeMNpqTS7ZAaLkXMGyhQ8naiOY1CyVvh6G7qt564NkLFjzhOeBDRQSz6glG0kt/BIUdKbsiZ1y1X3Ko7A1kmXk4qkKPeLX91eoqlEY+RSWqM77kJBhnVKJjkk1InNTyhbEQH3Lc0phE3QTY7eUJOrNIjfaVtxUhm6u+JjEbGjKPQdkYUh2bRm4r/eX6K/esgE3GSIo/ZfFE/lQQVmf5PekJzhnJsCWVa2FsJG1JNGdqUSjYEb/HlZdI8r3qXVffholK7zeMowhEcwyl4cAU1uIc6NICBgmd4hTcHnRfn3fmYtxacfOYQ/sD5/AG365A5</latexit>

✓ = �1
<latexit sha1_base64="+C1ZSs3oVH6o7oZL5VG7anjL/yc=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0WPRi8cK9gOaUDbbSbt0swm7E6GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE47vZn7nCbQRiXrESQpBzIZKRIIztJLvjxjmPo4A2bRfrbl1dw66SryC1EiBZr/65Q8SnsWgkEtmTM9zUwxyplFwCdOKnxlIGR+zIfQsVSwGE+Tzm6f0zCoDGiXalkI6V39P5Cw2ZhKHtjNmODLL3kz8z+tlGN0EuVBphqD4YlGUSYoJnQVAB0IDRzmxhHEt7K2Uj5hmHG1MFRuCt/zyKmlf1L2ruvtwWWvcFnGUyQk5JefEI9ekQe5Jk7QIJyl5Jq/kzcmcF+fd+Vi0lpxi5pj8gfP5A3vmkfk=</latexit>

✓̂
<latexit sha1_base64="cKDToofG+cRFOPHmAr7/ypwjVmc=">AAAB/nicbVDJSgNBEO1xjXGLiicvjUHwFGZE0YsQ1IPHCGaBTAg1nUrS2LPQXSOEIeCvePGgiFe/w5t/Y2c5aOKDgsd7VVTVCxIlDbnut7OwuLS8sppby69vbG5tF3Z2ayZOtcCqiFWsGwEYVDLCKklS2Eg0QhgorAcP1yO//ojayDi6p0GCrRB6kexKAWSldmHfv0FFwC+53wfKfOojwbBdKLoldww+T7wpKbIpKu3Cl9+JRRpiREKBMU3PTaiVgSYpFA7zfmowAfEAPWxaGkGIppWNzx/yI6t0eDfWtiLiY/X3RAahMYMwsJ0hUN/MeiPxP6+ZUveilckoSQkjMVnUTRWnmI+y4B2pUZAaWAJCS3srF33QIMgmlrcheLMvz5PaSck7K7l3p8Xy1TSOHDtgh+yYeeycldktq7AqEyxjz+yVvTlPzovz7nxMWhec6cwe+wPn8wefF5VH</latexit>

� = ✓̂

<latexit sha1_base64="eeuNFhleseo26E7FZtY1ckeRvBw=">AAAB+HicbVBNS8NAEJ3Ur1o/WvXoZbEInkoiih6LXjxWsB/QhLLZbtqlu5uwuxFq6C/x4kERr/4Ub/4bN20O2vpg4PHeDDPzwoQzbVz32ymtrW9sbpW3Kzu7e/vV2sFhR8epIrRNYh6rXog15UzStmGG016iKBYhp91wcpv73UeqNIvlg5kmNBB4JFnECDZWGtSqvmYjgQc+TTTjuVJ3G+4caJV4BalDgdag9uUPY5IKKg3hWOu+5yYmyLAyjHA6q/ippgkmEzyifUslFlQH2fzwGTq1yhBFsbIlDZqrvycyLLSeitB2CmzGetnLxf+8fmqi6yBjMkkNlWSxKEo5MjHKU0BDpigxfGoJJorZWxEZY4WJsVlVbAje8surpHPe8C4b7v1FvXlTxFGGYziBM/DgCppwBy1oA4EUnuEV3pwn58V5dz4WrSWnmDmCP3A+fwAlBZNn</latexit>�✏

<latexit sha1_base64="vhyMJ0855tAaR6CstIAW+Zv4QJY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RTFxIljA7mU2GzGOdmRXCkp/w4kERr/6ON//GSbIHTSxoKKq66e6KU86M9f1vr7Syura+Ud6sbG3v7O5V9w/aRmWa0BZRXOkwxoZyJmnLMstpmGqKRczpQzy6mfoPT1QbpuS9Hac0EnggWcIItk4Ku4YNBO6FvWrNr/szoGUSFKQGBZq96le3r0gmqLSEY2M6gZ/aKMfaMsLppNLNDE0xGeEB7TgqsaAmymf3TtCJU/ooUdqVtGim/p7IsTBmLGLXKbAdmkVvKv7ndTKbXEU5k2lmqSTzRUnGkVVo+jzqM02J5WNHMNHM3YrIEGtMrIuo4kIIFl9eJu2zenBR9+/Oa43rIo4yHMExnEIAl9CAW2hCCwhweIZXePMevRfv3fuYt5a8YuYQ/sD7/AECQo/y</latexit>�X

<latexit sha1_base64="VVZz8UGhcIdtVkgq54lS2J8lzAM=">AAACEnicbVDLSgMxFM3UV62vUZdugkXQTZkRRZdFNy4r2Ad0hpJJM21oJglJRizDfIMbf8WNC0XcunLn35i2s9DWAxcO59zLvfdEklFtPO/bKS0tr6yuldcrG5tb2zvu7l5Li1Rh0sSCCdWJkCaMctI01DDSkYqgJGKkHY2uJ377nihNBb8zY0nCBA04jSlGxko99yRAUirxAINYIZwFmg4S1AuI1JQJnmewUDp5z616NW8KuEj8glRBgUbP/Qr6AqcJ4QYzpHXX96QJM6QMxYzklSDVRCI8QgPStZSjhOgwm76UwyOr9GEslC1u4FT9PZGhROtxEtnOBJmhnvcm4n9eNzXxZZhRLlNDOJ4tilMGjYCTfGCfKoING1uCsKL2VoiHyGZjbIoVG4I///IiaZ3W/POad3tWrV8VcZTBATgEx8AHF6AObkADNAEGj+AZvII358l5cd6dj1lrySlm9sEfOJ8/lnWerQ==</latexit>

⇡ �✏

�X

<latexit sha1_base64="jmvyppnxnuAVmNNDEkVQw/9QtEY="></latexit>

yn = ✓xn + ✏n, ✏n
iid⇠ N (0,�2

✏ ),
<latexit sha1_base64="wdWY9waH1ixpp0+zp6r0XUoKTq4=">AAACHXicbVDLSgMxFM34rPVVdekmWIQKpcyUii6LblxJBfuATh0yaaYNTTJDkhHLMD/ixl9x40IRF27EvzFtZ6GtBwKHc84l9x4/YlRp2/62lpZXVtfWcxv5za3tnd3C3n5LhbHEpIlDFsqOjxRhVJCmppqRTiQJ4j4jbX90OfHb90QqGopbPY5Ij6OBoAHFSBvJK9QePAFdpREeScISSvtp4irKU+hypIcYseQ6Ldllk6EDjrzOXfWk7BWKdsWeAi4SJyNFkKHhFT7dfohjToTGDCnVdexI9xIkNcWMpHk3ViQyK6AB6RoqECeql0yvS+GxUfowCKV5QsOp+nsiQVypMfdNcrKymvcm4n9eN9bBeS+hIoo1EXj2URAzqEM4qQr2qSRYs7EhCEtqdoV4iCTC2hSaNyU48ycvkla14pxW7JtasX6R1ZEDh+AIlIADzkAdXIEGaAIMHsEzeAVv1pP1Yr1bH7PokpXNHIA/sL5+ACt/oeU=</latexit>

xn
iid⇠ N (0,�2

X),
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• Simulations from linear model with Gaussian noise
<latexit sha1_base64="ghJEQxszlXJVcw6UpoDHzZ0+1hI=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURRS9C0YvHCvYD0lA22227dJMNuxOhhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0ykMOi6305hZXVtfaO4Wdra3tndK+8fNI1KNeMNpqTS7ZAaLkXMGyhQ8naiOY1CyVvh6G7qt564NkLFjzhOeBDRQSz6glG0kt/BIUdKbsiZ1y1X3Ko7A1kmXk4qkKPeLX91eoqlEY+RSWqM77kJBhnVKJjkk1InNTyhbEQH3Lc0phE3QTY7eUJOrNIjfaVtxUhm6u+JjEbGjKPQdkYUh2bRm4r/eX6K/esgE3GSIo/ZfFE/lQQVmf5PekJzhnJsCWVa2FsJG1JNGdqUSjYEb/HlZdI8r3qXVffholK7zeMowhEcwyl4cAU1uIc6NICBgmd4hTcHnRfn3fmYtxacfOYQ/sD5/AG365A5</latexit>

✓ = �1
<latexit sha1_base64="+C1ZSs3oVH6o7oZL5VG7anjL/yc=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0WPRi8cK9gOaUDbbSbt0swm7E6GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE47vZn7nCbQRiXrESQpBzIZKRIIztJLvjxjmPo4A2bRfrbl1dw66SryC1EiBZr/65Q8SnsWgkEtmTM9zUwxyplFwCdOKnxlIGR+zIfQsVSwGE+Tzm6f0zCoDGiXalkI6V39P5Cw2ZhKHtjNmODLL3kz8z+tlGN0EuVBphqD4YlGUSYoJnQVAB0IDRzmxhHEt7K2Uj5hmHG1MFRuCt/zyKmlf1L2ruvtwWWvcFnGUyQk5JefEI9ekQe5Jk7QIJyl5Jq/kzcmcF+fd+Vi0lpxi5pj8gfP5A3vmkfk=</latexit>

✓̂
<latexit sha1_base64="cKDToofG+cRFOPHmAr7/ypwjVmc=">AAAB/nicbVDJSgNBEO1xjXGLiicvjUHwFGZE0YsQ1IPHCGaBTAg1nUrS2LPQXSOEIeCvePGgiFe/w5t/Y2c5aOKDgsd7VVTVCxIlDbnut7OwuLS8sppby69vbG5tF3Z2ayZOtcCqiFWsGwEYVDLCKklS2Eg0QhgorAcP1yO//ojayDi6p0GCrRB6kexKAWSldmHfv0FFwC+53wfKfOojwbBdKLoldww+T7wpKbIpKu3Cl9+JRRpiREKBMU3PTaiVgSYpFA7zfmowAfEAPWxaGkGIppWNzx/yI6t0eDfWtiLiY/X3RAahMYMwsJ0hUN/MeiPxP6+ZUveilckoSQkjMVnUTRWnmI+y4B2pUZAaWAJCS3srF33QIMgmlrcheLMvz5PaSck7K7l3p8Xy1TSOHDtgh+yYeeycldktq7AqEyxjz+yVvTlPzovz7nxMWhec6cwe+wPn8wefF5VH</latexit>

� = ✓̂

<latexit sha1_base64="eeuNFhleseo26E7FZtY1ckeRvBw=">AAAB+HicbVBNS8NAEJ3Ur1o/WvXoZbEInkoiih6LXjxWsB/QhLLZbtqlu5uwuxFq6C/x4kERr/4Ub/4bN20O2vpg4PHeDDPzwoQzbVz32ymtrW9sbpW3Kzu7e/vV2sFhR8epIrRNYh6rXog15UzStmGG016iKBYhp91wcpv73UeqNIvlg5kmNBB4JFnECDZWGtSqvmYjgQc+TTTjuVJ3G+4caJV4BalDgdag9uUPY5IKKg3hWOu+5yYmyLAyjHA6q/ippgkmEzyifUslFlQH2fzwGTq1yhBFsbIlDZqrvycyLLSeitB2CmzGetnLxf+8fmqi6yBjMkkNlWSxKEo5MjHKU0BDpigxfGoJJorZWxEZY4WJsVlVbAje8surpHPe8C4b7v1FvXlTxFGGYziBM/DgCppwBy1oA4EUnuEV3pwn58V5dz4WrSWnmDmCP3A+fwAlBZNn</latexit>�✏

<latexit sha1_base64="vhyMJ0855tAaR6CstIAW+Zv4QJY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RTFxIljA7mU2GzGOdmRXCkp/w4kERr/6ON//GSbIHTSxoKKq66e6KU86M9f1vr7Syura+Ud6sbG3v7O5V9w/aRmWa0BZRXOkwxoZyJmnLMstpmGqKRczpQzy6mfoPT1QbpuS9Hac0EnggWcIItk4Ku4YNBO6FvWrNr/szoGUSFKQGBZq96le3r0gmqLSEY2M6gZ/aKMfaMsLppNLNDE0xGeEB7TgqsaAmymf3TtCJU/ooUdqVtGim/p7IsTBmLGLXKbAdmkVvKv7ndTKbXEU5k2lmqSTzRUnGkVVo+jzqM02J5WNHMNHM3YrIEGtMrIuo4kIIFl9eJu2zenBR9+/Oa43rIo4yHMExnEIAl9CAW2hCCwhweIZXePMevRfv3fuYt5a8YuYQ/sD7/AECQo/y</latexit>�X

<latexit sha1_base64="VVZz8UGhcIdtVkgq54lS2J8lzAM=">AAACEnicbVDLSgMxFM3UV62vUZdugkXQTZkRRZdFNy4r2Ad0hpJJM21oJglJRizDfIMbf8WNC0XcunLn35i2s9DWAxcO59zLvfdEklFtPO/bKS0tr6yuldcrG5tb2zvu7l5Li1Rh0sSCCdWJkCaMctI01DDSkYqgJGKkHY2uJ377nihNBb8zY0nCBA04jSlGxko99yRAUirxAINYIZwFmg4S1AuI1JQJnmewUDp5z616NW8KuEj8glRBgUbP/Qr6AqcJ4QYzpHXX96QJM6QMxYzklSDVRCI8QgPStZSjhOgwm76UwyOr9GEslC1u4FT9PZGhROtxEtnOBJmhnvcm4n9eNzXxZZhRLlNDOJ4tilMGjYCTfGCfKoING1uCsKL2VoiHyGZjbIoVG4I///IiaZ3W/POad3tWrV8VcZTBATgEx8AHF6AObkADNAEGj+AZvII358l5cd6dj1lrySlm9sEfOJ8/lnWerQ==</latexit>

⇡ �✏

�X

<latexit sha1_base64="jmvyppnxnuAVmNNDEkVQw/9QtEY="></latexit>

yn = ✓xn + ✏n, ✏n
iid⇠ N (0,�2

✏ ),
<latexit sha1_base64="wdWY9waH1ixpp0+zp6r0XUoKTq4=">AAACHXicbVDLSgMxFM34rPVVdekmWIQKpcyUii6LblxJBfuATh0yaaYNTTJDkhHLMD/ixl9x40IRF27EvzFtZ6GtBwKHc84l9x4/YlRp2/62lpZXVtfWcxv5za3tnd3C3n5LhbHEpIlDFsqOjxRhVJCmppqRTiQJ4j4jbX90OfHb90QqGopbPY5Ij6OBoAHFSBvJK9QePAFdpREeScISSvtp4irKU+hypIcYseQ6Ldllk6EDjrzOXfWk7BWKdsWeAi4SJyNFkKHhFT7dfohjToTGDCnVdexI9xIkNcWMpHk3ViQyK6AB6RoqECeql0yvS+GxUfowCKV5QsOp+nsiQVypMfdNcrKymvcm4n9eN9bBeS+hIoo1EXj2URAzqEM4qQr2qSRYs7EhCEtqdoV4iCTC2hSaNyU48ycvkla14pxW7JtasX6R1ZEDh+AIlIADzkAdXIEGaAIMHsEzeAVv1pP1Yr1bH7PokpXNHIA/sL5+ACt/oeU=</latexit>

xn
iid⇠ N (0,�2

X),

• Can we flip sign of     by dropping some of 10,000 points? 
• Signal = size of change of interest: 
• Noise = estimate of the (scaled) asymptotic std dev: 



Sign Sign & 
significance

Significance

0

2.5

5.0

7.5

10.0

12.5

0 1 2 3 4

What makes an analysis non-robust?

9

• Simulations from linear model with Gaussian noise
<latexit sha1_base64="ghJEQxszlXJVcw6UpoDHzZ0+1hI=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURRS9C0YvHCvYD0lA22227dJMNuxOhhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0ykMOi6305hZXVtfaO4Wdra3tndK+8fNI1KNeMNpqTS7ZAaLkXMGyhQ8naiOY1CyVvh6G7qt564NkLFjzhOeBDRQSz6glG0kt/BIUdKbsiZ1y1X3Ko7A1kmXk4qkKPeLX91eoqlEY+RSWqM77kJBhnVKJjkk1InNTyhbEQH3Lc0phE3QTY7eUJOrNIjfaVtxUhm6u+JjEbGjKPQdkYUh2bRm4r/eX6K/esgE3GSIo/ZfFE/lQQVmf5PekJzhnJsCWVa2FsJG1JNGdqUSjYEb/HlZdI8r3qXVffholK7zeMowhEcwyl4cAU1uIc6NICBgmd4hTcHnRfn3fmYtxacfOYQ/sD5/AG365A5</latexit>

✓ = �1
<latexit sha1_base64="+C1ZSs3oVH6o7oZL5VG7anjL/yc=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0WPRi8cK9gOaUDbbSbt0swm7E6GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE47vZn7nCbQRiXrESQpBzIZKRIIztJLvjxjmPo4A2bRfrbl1dw66SryC1EiBZr/65Q8SnsWgkEtmTM9zUwxyplFwCdOKnxlIGR+zIfQsVSwGE+Tzm6f0zCoDGiXalkI6V39P5Cw2ZhKHtjNmODLL3kz8z+tlGN0EuVBphqD4YlGUSYoJnQVAB0IDRzmxhHEt7K2Uj5hmHG1MFRuCt/zyKmlf1L2ruvtwWWvcFnGUyQk5JefEI9ekQe5Jk7QIJyl5Jq/kzcmcF+fd+Vi0lpxi5pj8gfP5A3vmkfk=</latexit>

✓̂
<latexit sha1_base64="cKDToofG+cRFOPHmAr7/ypwjVmc=">AAAB/nicbVDJSgNBEO1xjXGLiicvjUHwFGZE0YsQ1IPHCGaBTAg1nUrS2LPQXSOEIeCvePGgiFe/w5t/Y2c5aOKDgsd7VVTVCxIlDbnut7OwuLS8sppby69vbG5tF3Z2ayZOtcCqiFWsGwEYVDLCKklS2Eg0QhgorAcP1yO//ojayDi6p0GCrRB6kexKAWSldmHfv0FFwC+53wfKfOojwbBdKLoldww+T7wpKbIpKu3Cl9+JRRpiREKBMU3PTaiVgSYpFA7zfmowAfEAPWxaGkGIppWNzx/yI6t0eDfWtiLiY/X3RAahMYMwsJ0hUN/MeiPxP6+ZUveilckoSQkjMVnUTRWnmI+y4B2pUZAaWAJCS3srF33QIMgmlrcheLMvz5PaSck7K7l3p8Xy1TSOHDtgh+yYeeycldktq7AqEyxjz+yVvTlPzovz7nxMWhec6cwe+wPn8wefF5VH</latexit>

� = ✓̂

<latexit sha1_base64="eeuNFhleseo26E7FZtY1ckeRvBw=">AAAB+HicbVBNS8NAEJ3Ur1o/WvXoZbEInkoiih6LXjxWsB/QhLLZbtqlu5uwuxFq6C/x4kERr/4Ub/4bN20O2vpg4PHeDDPzwoQzbVz32ymtrW9sbpW3Kzu7e/vV2sFhR8epIrRNYh6rXog15UzStmGG016iKBYhp91wcpv73UeqNIvlg5kmNBB4JFnECDZWGtSqvmYjgQc+TTTjuVJ3G+4caJV4BalDgdag9uUPY5IKKg3hWOu+5yYmyLAyjHA6q/ippgkmEzyifUslFlQH2fzwGTq1yhBFsbIlDZqrvycyLLSeitB2CmzGetnLxf+8fmqi6yBjMkkNlWSxKEo5MjHKU0BDpigxfGoJJorZWxEZY4WJsVlVbAje8surpHPe8C4b7v1FvXlTxFGGYziBM/DgCppwBy1oA4EUnuEV3pwn58V5dz4WrSWnmDmCP3A+fwAlBZNn</latexit>�✏

<latexit sha1_base64="vhyMJ0855tAaR6CstIAW+Zv4QJY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RTFxIljA7mU2GzGOdmRXCkp/w4kERr/6ON//GSbIHTSxoKKq66e6KU86M9f1vr7Syura+Ud6sbG3v7O5V9w/aRmWa0BZRXOkwxoZyJmnLMstpmGqKRczpQzy6mfoPT1QbpuS9Hac0EnggWcIItk4Ku4YNBO6FvWrNr/szoGUSFKQGBZq96le3r0gmqLSEY2M6gZ/aKMfaMsLppNLNDE0xGeEB7TgqsaAmymf3TtCJU/ooUdqVtGim/p7IsTBmLGLXKbAdmkVvKv7ndTKbXEU5k2lmqSTzRUnGkVVo+jzqM02J5WNHMNHM3YrIEGtMrIuo4kIIFl9eJu2zenBR9+/Oa43rIo4yHMExnEIAl9CAW2hCCwhweIZXePMevRfv3fuYt5a8YuYQ/sD7/AECQo/y</latexit>�X

<latexit sha1_base64="VVZz8UGhcIdtVkgq54lS2J8lzAM=">AAACEnicbVDLSgMxFM3UV62vUZdugkXQTZkRRZdFNy4r2Ad0hpJJM21oJglJRizDfIMbf8WNC0XcunLn35i2s9DWAxcO59zLvfdEklFtPO/bKS0tr6yuldcrG5tb2zvu7l5Li1Rh0sSCCdWJkCaMctI01DDSkYqgJGKkHY2uJ377nihNBb8zY0nCBA04jSlGxko99yRAUirxAINYIZwFmg4S1AuI1JQJnmewUDp5z616NW8KuEj8glRBgUbP/Qr6AqcJ4QYzpHXX96QJM6QMxYzklSDVRCI8QgPStZSjhOgwm76UwyOr9GEslC1u4FT9PZGhROtxEtnOBJmhnvcm4n9eNzXxZZhRLlNDOJ4tilMGjYCTfGCfKoING1uCsKL2VoiHyGZjbIoVG4I///IiaZ3W/POad3tWrV8VcZTBATgEx8AHF6AObkADNAEGj+AZvII358l5cd6dj1lrySlm9sEfOJ8/lnWerQ==</latexit>

⇡ �✏

�X

<latexit sha1_base64="jmvyppnxnuAVmNNDEkVQw/9QtEY="></latexit>

yn = ✓xn + ✏n, ✏n
iid⇠ N (0,�2

✏ ),
<latexit sha1_base64="wdWY9waH1ixpp0+zp6r0XUoKTq4=">AAACHXicbVDLSgMxFM34rPVVdekmWIQKpcyUii6LblxJBfuATh0yaaYNTTJDkhHLMD/ixl9x40IRF27EvzFtZ6GtBwKHc84l9x4/YlRp2/62lpZXVtfWcxv5za3tnd3C3n5LhbHEpIlDFsqOjxRhVJCmppqRTiQJ4j4jbX90OfHb90QqGopbPY5Ij6OBoAHFSBvJK9QePAFdpREeScISSvtp4irKU+hypIcYseQ6Ldllk6EDjrzOXfWk7BWKdsWeAi4SJyNFkKHhFT7dfohjToTGDCnVdexI9xIkNcWMpHk3ViQyK6AB6RoqECeql0yvS+GxUfowCKV5QsOp+nsiQVypMfdNcrKymvcm4n9eN9bBeS+hIoo1EXj2URAzqEM4qQr2qSRYs7EhCEtqdoV4iCTC2hSaNyU48ycvkla14pxW7JtasX6R1ZEDh+AIlIADzkAdXIEGaAIMHsEzeAVv1pP1Yr1bH7PokpXNHIA/sL5+ACt/oeU=</latexit>

xn
iid⇠ N (0,�2

X),

• Can we flip sign of     by dropping some of 10,000 points? 
• Signal = size of change of interest: 
• Noise = estimate of the (scaled) asymptotic std dev: 
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• Simulations from linear model with Gaussian noise
<latexit sha1_base64="ghJEQxszlXJVcw6UpoDHzZ0+1hI=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURRS9C0YvHCvYD0lA22227dJMNuxOhhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0ykMOi6305hZXVtfaO4Wdra3tndK+8fNI1KNeMNpqTS7ZAaLkXMGyhQ8naiOY1CyVvh6G7qt564NkLFjzhOeBDRQSz6glG0kt/BIUdKbsiZ1y1X3Ko7A1kmXk4qkKPeLX91eoqlEY+RSWqM77kJBhnVKJjkk1InNTyhbEQH3Lc0phE3QTY7eUJOrNIjfaVtxUhm6u+JjEbGjKPQdkYUh2bRm4r/eX6K/esgE3GSIo/ZfFE/lQQVmf5PekJzhnJsCWVa2FsJG1JNGdqUSjYEb/HlZdI8r3qXVffholK7zeMowhEcwyl4cAU1uIc6NICBgmd4hTcHnRfn3fmYtxacfOYQ/sD5/AG365A5</latexit>

✓ = �1
<latexit sha1_base64="+C1ZSs3oVH6o7oZL5VG7anjL/yc=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0WPRi8cK9gOaUDbbSbt0swm7E6GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE47vZn7nCbQRiXrESQpBzIZKRIIztJLvjxjmPo4A2bRfrbl1dw66SryC1EiBZr/65Q8SnsWgkEtmTM9zUwxyplFwCdOKnxlIGR+zIfQsVSwGE+Tzm6f0zCoDGiXalkI6V39P5Cw2ZhKHtjNmODLL3kz8z+tlGN0EuVBphqD4YlGUSYoJnQVAB0IDRzmxhHEt7K2Uj5hmHG1MFRuCt/zyKmlf1L2ruvtwWWvcFnGUyQk5JefEI9ekQe5Jk7QIJyl5Jq/kzcmcF+fd+Vi0lpxi5pj8gfP5A3vmkfk=</latexit>

✓̂
<latexit sha1_base64="cKDToofG+cRFOPHmAr7/ypwjVmc=">AAAB/nicbVDJSgNBEO1xjXGLiicvjUHwFGZE0YsQ1IPHCGaBTAg1nUrS2LPQXSOEIeCvePGgiFe/w5t/Y2c5aOKDgsd7VVTVCxIlDbnut7OwuLS8sppby69vbG5tF3Z2ayZOtcCqiFWsGwEYVDLCKklS2Eg0QhgorAcP1yO//ojayDi6p0GCrRB6kexKAWSldmHfv0FFwC+53wfKfOojwbBdKLoldww+T7wpKbIpKu3Cl9+JRRpiREKBMU3PTaiVgSYpFA7zfmowAfEAPWxaGkGIppWNzx/yI6t0eDfWtiLiY/X3RAahMYMwsJ0hUN/MeiPxP6+ZUveilckoSQkjMVnUTRWnmI+y4B2pUZAaWAJCS3srF33QIMgmlrcheLMvz5PaSck7K7l3p8Xy1TSOHDtgh+yYeeycldktq7AqEyxjz+yVvTlPzovz7nxMWhec6cwe+wPn8wefF5VH</latexit>

� = ✓̂

<latexit sha1_base64="eeuNFhleseo26E7FZtY1ckeRvBw=">AAAB+HicbVBNS8NAEJ3Ur1o/WvXoZbEInkoiih6LXjxWsB/QhLLZbtqlu5uwuxFq6C/x4kERr/4Ub/4bN20O2vpg4PHeDDPzwoQzbVz32ymtrW9sbpW3Kzu7e/vV2sFhR8epIrRNYh6rXog15UzStmGG016iKBYhp91wcpv73UeqNIvlg5kmNBB4JFnECDZWGtSqvmYjgQc+TTTjuVJ3G+4caJV4BalDgdag9uUPY5IKKg3hWOu+5yYmyLAyjHA6q/ippgkmEzyifUslFlQH2fzwGTq1yhBFsbIlDZqrvycyLLSeitB2CmzGetnLxf+8fmqi6yBjMkkNlWSxKEo5MjHKU0BDpigxfGoJJorZWxEZY4WJsVlVbAje8surpHPe8C4b7v1FvXlTxFGGYziBM/DgCppwBy1oA4EUnuEV3pwn58V5dz4WrSWnmDmCP3A+fwAlBZNn</latexit>�✏

<latexit sha1_base64="vhyMJ0855tAaR6CstIAW+Zv4QJY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RTFxIljA7mU2GzGOdmRXCkp/w4kERr/6ON//GSbIHTSxoKKq66e6KU86M9f1vr7Syura+Ud6sbG3v7O5V9w/aRmWa0BZRXOkwxoZyJmnLMstpmGqKRczpQzy6mfoPT1QbpuS9Hac0EnggWcIItk4Ku4YNBO6FvWrNr/szoGUSFKQGBZq96le3r0gmqLSEY2M6gZ/aKMfaMsLppNLNDE0xGeEB7TgqsaAmymf3TtCJU/ooUdqVtGim/p7IsTBmLGLXKbAdmkVvKv7ndTKbXEU5k2lmqSTzRUnGkVVo+jzqM02J5WNHMNHM3YrIEGtMrIuo4kIIFl9eJu2zenBR9+/Oa43rIo4yHMExnEIAl9CAW2hCCwhweIZXePMevRfv3fuYt5a8YuYQ/sD7/AECQo/y</latexit>�X

<latexit sha1_base64="VVZz8UGhcIdtVkgq54lS2J8lzAM=">AAACEnicbVDLSgMxFM3UV62vUZdugkXQTZkRRZdFNy4r2Ad0hpJJM21oJglJRizDfIMbf8WNC0XcunLn35i2s9DWAxcO59zLvfdEklFtPO/bKS0tr6yuldcrG5tb2zvu7l5Li1Rh0sSCCdWJkCaMctI01DDSkYqgJGKkHY2uJ377nihNBb8zY0nCBA04jSlGxko99yRAUirxAINYIZwFmg4S1AuI1JQJnmewUDp5z616NW8KuEj8glRBgUbP/Qr6AqcJ4QYzpHXX96QJM6QMxYzklSDVRCI8QgPStZSjhOgwm76UwyOr9GEslC1u4FT9PZGhROtxEtnOBJmhnvcm4n9eNzXxZZhRLlNDOJ4tilMGjYCTfGCfKoING1uCsKL2VoiHyGZjbIoVG4I///IiaZ3W/POad3tWrV8VcZTBATgEx8AHF6AObkADNAEGj+AZvII358l5cd6dj1lrySlm9sEfOJ8/lnWerQ==</latexit>

⇡ �✏

�X

<latexit sha1_base64="jmvyppnxnuAVmNNDEkVQw/9QtEY="></latexit>

yn = ✓xn + ✏n, ✏n
iid⇠ N (0,�2

✏ ),
<latexit sha1_base64="wdWY9waH1ixpp0+zp6r0XUoKTq4=">AAACHXicbVDLSgMxFM34rPVVdekmWIQKpcyUii6LblxJBfuATh0yaaYNTTJDkhHLMD/ixl9x40IRF27EvzFtZ6GtBwKHc84l9x4/YlRp2/62lpZXVtfWcxv5za3tnd3C3n5LhbHEpIlDFsqOjxRhVJCmppqRTiQJ4j4jbX90OfHb90QqGopbPY5Ij6OBoAHFSBvJK9QePAFdpREeScISSvtp4irKU+hypIcYseQ6Ldllk6EDjrzOXfWk7BWKdsWeAi4SJyNFkKHhFT7dfohjToTGDCnVdexI9xIkNcWMpHk3ViQyK6AB6RoqECeql0yvS+GxUfowCKV5QsOp+nsiQVypMfdNcrKymvcm4n9eN9bBeS+hIoo1EXj2URAzqEM4qQr2qSRYs7EhCEtqdoV4iCTC2hSaNyU48ycvkla14pxW7JtasX6R1ZEDh+AIlIADzkAdXIEGaAIMHsEzeAVv1pP1Yr1bH7PokpXNHIA/sL5+ACt/oeU=</latexit>

xn
iid⇠ N (0,�2

X),

• Issue: low signal-to-noise ratio 
• Not decisive: misspecification, 

means, heavy tails

• Can we flip sign of     by dropping some of 10,000 points? 
• Signal = size of change of interest: 
• Noise = estimate of the (scaled) asymptotic std dev: 
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9

• Simulations from linear model with Gaussian noise
<latexit sha1_base64="ghJEQxszlXJVcw6UpoDHzZ0+1hI=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURRS9C0YvHCvYD0lA22227dJMNuxOhhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0ykMOi6305hZXVtfaO4Wdra3tndK+8fNI1KNeMNpqTS7ZAaLkXMGyhQ8naiOY1CyVvh6G7qt564NkLFjzhOeBDRQSz6glG0kt/BIUdKbsiZ1y1X3Ko7A1kmXk4qkKPeLX91eoqlEY+RSWqM77kJBhnVKJjkk1InNTyhbEQH3Lc0phE3QTY7eUJOrNIjfaVtxUhm6u+JjEbGjKPQdkYUh2bRm4r/eX6K/esgE3GSIo/ZfFE/lQQVmf5PekJzhnJsCWVa2FsJG1JNGdqUSjYEb/HlZdI8r3qXVffholK7zeMowhEcwyl4cAU1uIc6NICBgmd4hTcHnRfn3fmYtxacfOYQ/sD5/AG365A5</latexit>

✓ = �1
<latexit sha1_base64="+C1ZSs3oVH6o7oZL5VG7anjL/yc=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0WPRi8cK9gOaUDbbSbt0swm7E6GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpDi2eyER3Q2ZACgUtFCihm2pgcSihE47vZn7nCbQRiXrESQpBzIZKRIIztJLvjxjmPo4A2bRfrbl1dw66SryC1EiBZr/65Q8SnsWgkEtmTM9zUwxyplFwCdOKnxlIGR+zIfQsVSwGE+Tzm6f0zCoDGiXalkI6V39P5Cw2ZhKHtjNmODLL3kz8z+tlGN0EuVBphqD4YlGUSYoJnQVAB0IDRzmxhHEt7K2Uj5hmHG1MFRuCt/zyKmlf1L2ruvtwWWvcFnGUyQk5JefEI9ekQe5Jk7QIJyl5Jq/kzcmcF+fd+Vi0lpxi5pj8gfP5A3vmkfk=</latexit>

✓̂
<latexit sha1_base64="cKDToofG+cRFOPHmAr7/ypwjVmc=">AAAB/nicbVDJSgNBEO1xjXGLiicvjUHwFGZE0YsQ1IPHCGaBTAg1nUrS2LPQXSOEIeCvePGgiFe/w5t/Y2c5aOKDgsd7VVTVCxIlDbnut7OwuLS8sppby69vbG5tF3Z2ayZOtcCqiFWsGwEYVDLCKklS2Eg0QhgorAcP1yO//ojayDi6p0GCrRB6kexKAWSldmHfv0FFwC+53wfKfOojwbBdKLoldww+T7wpKbIpKu3Cl9+JRRpiREKBMU3PTaiVgSYpFA7zfmowAfEAPWxaGkGIppWNzx/yI6t0eDfWtiLiY/X3RAahMYMwsJ0hUN/MeiPxP6+ZUveilckoSQkjMVnUTRWnmI+y4B2pUZAaWAJCS3srF33QIMgmlrcheLMvz5PaSck7K7l3p8Xy1TSOHDtgh+yYeeycldktq7AqEyxjz+yVvTlPzovz7nxMWhec6cwe+wPn8wefF5VH</latexit>

� = ✓̂

<latexit sha1_base64="eeuNFhleseo26E7FZtY1ckeRvBw=">AAAB+HicbVBNS8NAEJ3Ur1o/WvXoZbEInkoiih6LXjxWsB/QhLLZbtqlu5uwuxFq6C/x4kERr/4Ub/4bN20O2vpg4PHeDDPzwoQzbVz32ymtrW9sbpW3Kzu7e/vV2sFhR8epIrRNYh6rXog15UzStmGG016iKBYhp91wcpv73UeqNIvlg5kmNBB4JFnECDZWGtSqvmYjgQc+TTTjuVJ3G+4caJV4BalDgdag9uUPY5IKKg3hWOu+5yYmyLAyjHA6q/ippgkmEzyifUslFlQH2fzwGTq1yhBFsbIlDZqrvycyLLSeitB2CmzGetnLxf+8fmqi6yBjMkkNlWSxKEo5MjHKU0BDpigxfGoJJorZWxEZY4WJsVlVbAje8surpHPe8C4b7v1FvXlTxFGGYziBM/DgCppwBy1oA4EUnuEV3pwn58V5dz4WrSWnmDmCP3A+fwAlBZNn</latexit>�✏

<latexit sha1_base64="vhyMJ0855tAaR6CstIAW+Zv4QJY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RTFxIljA7mU2GzGOdmRXCkp/w4kERr/6ON//GSbIHTSxoKKq66e6KU86M9f1vr7Syura+Ud6sbG3v7O5V9w/aRmWa0BZRXOkwxoZyJmnLMstpmGqKRczpQzy6mfoPT1QbpuS9Hac0EnggWcIItk4Ku4YNBO6FvWrNr/szoGUSFKQGBZq96le3r0gmqLSEY2M6gZ/aKMfaMsLppNLNDE0xGeEB7TgqsaAmymf3TtCJU/ooUdqVtGim/p7IsTBmLGLXKbAdmkVvKv7ndTKbXEU5k2lmqSTzRUnGkVVo+jzqM02J5WNHMNHM3YrIEGtMrIuo4kIIFl9eJu2zenBR9+/Oa43rIo4yHMExnEIAl9CAW2hCCwhweIZXePMevRfv3fuYt5a8YuYQ/sD7/AECQo/y</latexit>�X

<latexit sha1_base64="VVZz8UGhcIdtVkgq54lS2J8lzAM=">AAACEnicbVDLSgMxFM3UV62vUZdugkXQTZkRRZdFNy4r2Ad0hpJJM21oJglJRizDfIMbf8WNC0XcunLn35i2s9DWAxcO59zLvfdEklFtPO/bKS0tr6yuldcrG5tb2zvu7l5Li1Rh0sSCCdWJkCaMctI01DDSkYqgJGKkHY2uJ377nihNBb8zY0nCBA04jSlGxko99yRAUirxAINYIZwFmg4S1AuI1JQJnmewUDp5z616NW8KuEj8glRBgUbP/Qr6AqcJ4QYzpHXX96QJM6QMxYzklSDVRCI8QgPStZSjhOgwm76UwyOr9GEslC1u4FT9PZGhROtxEtnOBJmhnvcm4n9eNzXxZZhRLlNDOJ4tilMGjYCTfGCfKoING1uCsKL2VoiHyGZjbIoVG4I///IiaZ3W/POad3tWrV8VcZTBATgEx8AHF6AObkADNAEGj+AZvII358l5cd6dj1lrySlm9sEfOJ8/lnWerQ==</latexit>

⇡ �✏

�X

<latexit sha1_base64="jmvyppnxnuAVmNNDEkVQw/9QtEY="></latexit>
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X),

• Issue: low signal-to-noise ratio 
• Not decisive: misspecification, 

means, heavy tails

• Can we flip sign of     by dropping some of 10,000 points? 
• Signal = size of change of interest: 
• Noise = estimate of the (scaled) asymptotic std dev: 
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• Small p-value is not decisive 
• Finkelstein et al 2012: again, fantastic reproducibility! 

• Lottery in Oregon; winners could sign up for Medicaid 
• Effect of lottery on health 

• E.g. after one year, # days no impaired activity over 
past 30 days 

• >21,000 data points (survey responders) 
• p < 0.01 for a positive effect 

• But dropping 11 points (0.05%) changes significance
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• Can be robust! Removing outliers isn’t a panacea 
• Angelucci and De Giorgi (2009): awesomely reproducible! 

• Direct effect of cash transfers for poor households on 
household consumption 

• “Spillover” effect: non-poor households in same village 
• Poor households, >10,000 data points 

• Must drop 4–10% data to change sign/significance/both 
• Spillover, >4,000 data points 

• Original analysis deleted households with consumption 
greater than 10,000 units (i.e. largest response) 

• Still sensitive: can drop 3 points to change significance 
• We show: in linear regression, influence score = residual 

times leverage
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• Again: these concerns are not specific to econometrics 
• Our approximation is local; complementary to global 

checks [Leamer 1984, 1985; Sobol 2001; Saltelli 2004; He et al. 1990; Masten 
and Poirier 2020] 

• Complementary to other types of robustness (including 
Huber or tailored checks) 
• & to robustification procedures 

• A growing literature on approximate cross-validation and 
use of influence functions for practical checks [Obuchi and 
Kabashima, 2016, 2018; Beirami, Razaviyayn, Shahrampour, Tarokh 2017; Rad and 
Maleki 2020; Wang, Zhou, Lu, Maleki, Mirrokni 2018; Koh and Liang 2017; Koh, Ang, 
Teo, and Liang 2019; Giordano, Stephenson, Liu, Jordan, Broderick 2019; 
Stephenson, Broderick 2020; Stephenson, Udell, Broderick 2020; Ghosh*, 
Stephenson*, Nguyen, Desphande, Broderick 2020] 
• Cf. the classical “infinitesimal jackknife” [Jaeckel 1972; Clarke 

1983]



• We present a metric to check if there is a small fraction of 
data you can drop to change conclusions 

• Paper: T Broderick, R Giordano, R Meager “An Automatic 
Finite-Sample Robustness Metric: Can Dropping a Little 
Data Change Conclusions?” 2020 

• Code, readme, and examples: 

• Try it out on your data analysis and email us! 

• Aside: “Transparency and Reproducibility in Artificial 
Intelligence,” Nature Matters Arising, 2020.

Try it out!
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tbroderick@mit.edu, 
rgiordan@mit.edu, 
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data you can drop to change conclusions 

• Paper: T Broderick, R Giordano, R Meager “An Automatic 
Finite-Sample Robustness Metric: Can Dropping a Little 
Data Change Conclusions?” 2020 

• Code, readme, and examples: 

• See also: 
• R Giordano, T Broderick, MI Jordan. Linear Response Methods for 

Accurate Covariance Estimates from Mean Field Variational Bayes. NeurIPS 
2015. 

• R Giordano, T Broderick, MI Jordan. Covariances, Robustness, and 
Variational Bayes. JMLR 2018. 

• R Giordano, W Stephenson, R Liu, MI Jordan, T Broderick. A Swiss Army 
infinitesimal jackknife. AISTATS 2019.

Try it out!
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