
IN THE UNITED STATES DISTRICT COURT 
NORTHERN DISTRICT OF ALABAMA 

SOUTHERN DIVISION 
 

 
EVAN MILLIGAN, et al.,  
 
 Plaintiffs, 
 
 vs. 
 
JOHN H. MERRILL, et al., 
 
 Defendants. 
 

 
 
 
 

No. 2:21-cv-01530-AMM 
 

 
BOBBY SINGLETON, et al.,  
 
 Plaintiffs, 
 
 vs. 
 
JOHN H. MERRILL, et al., 
 
 Defendants. 
 

 
 
 
 

No. 2:21-cv-01291-AMM 
 

 

AMENDED EXHIBIT LIST TO JOINT PRETRIAL REPORT 

The Milligan Plaintiffs, Singleton Plaintiffs, and Defendants hereby 

respectfully resubmit their list of Stipulated and Objected-to Exhibits with 

modifications from the version filed on December 23. They do so for several reasons. 

First, the Parties have altered the numbering of the exhibits to prevent 

confusion and duplication with those in Caster. 
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Second, the Parties apologize for their omission of copies of the Stipulated 

exhibits. The Milligan Plaintiffs’ exhibits are attached here; Defendants and 

Singleton Plaintiffs have filed their exhibits separately. 

Third, to minimize the need to refer to multiple lists, the Parties have added a 

column for the objected-to exhibits previously filed that identifies their filing 

location on the docket. 

Stipulated Exhibits 
Exh. # Description Bates/ECF Doc #  
M1 Expert Report of Kosuke Imai 68-4 
M2 Expert Report of Ryan Williamson 68-3 
M3 Expert Report of Moon Duchin 68-5 
M4 Expert Report of Baodong Liu 68-1 
M5 Expert Report of Joseph Bagley 68-2 
M6 Rebuttal Report of Kosuke Imai 76-3 
M7 Rebuttal Report of Moon Duchin 76-4 
M8 Rebuttal Report of Baodong Liu 76-1 
M9 Rebuttal Report of Joseph Bagley 76-2 
M10 Congressional District Comparison 

2011/2021 
RC 000002 

M11 Transcript of Randy Hinaman Deposition & 
exhibits 

N/A 

M12 Transcript of Rep. Pringle Deposition & 
exhibits 

N/A 

M13 Transcript of Sen. McClendon Deposition & 
exhibits 

N/A 

M14 Declaration of Scott Douglas 70-3 
M15 Declaration of Benard Simelton 70-4 
M16 Declaration of Shalela Dowdy 70-5 
M17 Declaration of Evan Milligan 70-6 
M18 Declaration of Letetia Jackson 70-7 
M19 Transcript of Oct. 26, 2021 Hearing of 

Reapportionment Committee  
70-8 

M20 Declaration of Sen. Laura Hall 70-9 
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M21 2011 Alabama congressional district map N/A 
M22 2021 Alabama congressional plan map RC 000553 
M23 2021 Alabama congressional plan map book RC 000556 
M24 2021 Reapportionment Public Hearings list N/A 
M25 Ala. HB 621 (May 2011) SOS000076 
M26 2011 Legislative Reapportionment Comm. 

Guidelines 
SOS002410 

M27 2021 Proposed Reapportionment Comm. 
Guidelines comparison handout 

RC 044470 

M28 2021 Reapportionment Comm. Redistricting 
Guidelines 

RC 044593 

M29 Talking Points for Likely Issues RC 045524 
M30 Proposed Ala. Senate Districts Functionality 

Examination  
RC 044600 

M31 “House approves congressional 
redistricting plan,” Montgomery Advertiser 
(6/2/2011) 

SOS001921 

M32 June 29, 2021 email from Rep. Hall to D. 
Overton 

RC 045712-14 

M33 Decl. of Randy Hinaman from ALBC case Hinaman Dep. Ex. 4 
M34 Congressional plans introduced in 2021 

special session 
RC 000007 

M35 Exhibit M-1 to William Cooper expert 
report in Caster v. Merrill, No. 2:21-cv-
01536-AMM 

Caster, ECF No. 48-46 

M36 Exhibit M-2 to Cooper report in Caster Caster, ECF No. 48-47 
M37 Exhibit N-1 to Cooper report in Caster Caster, ECF No. 48-48 
M38 Exhibit N-2 to Cooper report in Caster Caster, ECF No. 48-49 
M39 Exhibit O-1 to Cooper report in Caster Caster, ECF No. 48-50 
M40 Exhibit O-2 to Cooper report in Caster Caster, ECF No. 48-51 
M41 Exhibit P-1 to Cooper report in Caster Caster, ECF No. 48-52 
M42 Exhibit P-2 to Cooper report in Caster Caster, ECF No. 48-53 
M43 Exhibit Q-1 to Cooper report in Caster Caster, ECF No. 48-54 
M44 Exhibit Q-2 to Cooper report in Caster Caster, ECF No. 48-55 
M45 Exhibit R-1 to Cooper report in Caster Caster, ECF No. 48-56 
M46 Exhibit R-2 to Cooper report in Caster Caster, ECF No. 48-57 
S1 Stipulations of Fact ECF No. 47 
S2 Natalie Davis Report ECF No. 56-1 
S3 Natalie Davis Rebuttal Report ECF No. 60-1 
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S4 Alabama State House Hearing Transcript RC 044681 
S5 Coastal Alabama Community College–

Fairhope Hearing Transcript 
RC 044818 

S6 Gadsden State Community College (Ayers) 
Hearing Transcript 

RC 044990 

S7 Jefferson State Community College–Hoover 
Hearing Transcript 

RC 045074 

S8 Lawson State Community College Hearing 
Transcript 

RC 045111 

S9 Lurleen B. Wallace Community College 
Hearing Transcript 

RC 045156 

S10 Northeast Alabama Community College 
Hearing Transcript 

 

S11 Northwest Shoals Community College 
Hearing Transcript 

RC 045231 

S12 All Alabama Congressional Maps ECF No. 57-7 
S13 Enacted 2021 Plan Map (Letter Size) RC 000554 
S14 Enacted 2021 Plan Population Summary RC 000649 
S15 Enacted 2021 Plan Population Summary 

(AP) 
RC 000651 

S16 Enacted 2021 Plan Population Summary 
(VAP) 

RC 000652 

S17 Enacted 2021 Plan District Statistics RC 000537 
S18 Enacted 2021 Plan Communities of Interest 

Splits 
RC 000372 

S19 Jefferson D7 Precincts  
S20 MGM D7 Precincts  
S21 Tuscaloosa D7 Precincts  
S22 Singleton Plan 1 Map (Large) RC 022544 
S23 Singleton Plan 1 Communities of Interest 

Splits 
RC 022393 

S24 Singleton Plan 2 (Smaller Deviation) 
Equivalency File 

RC 026273 (PDF) 

S25 Singleton Plan 2 Map (Letter Size) RC 030932 
S26 Singleton Plan 2 Population Summary RC 030982 
S27 Singleton Plan 2 District Statistics RC 030925 
S28 Singleton Plan 2 Communities of Interest 

Splits 
RC 030745 
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S29 Singleton Plan 3 (Zero Deviation) 
Equivalency File 

RC 034944 (PDF) 

S30 Singleton Plan 3 Population Summary (AP) RC 039227 
S31 Singleton Plan 3 District Statistics RC 039137 
S35 Singleton Plan 3 Communities of Interest 

Splits 
RC 038970 

S36 Coleman Plan 1 Communities of Interest 
Splits 

RC 009238 

S37 Hatcher Plan 1 Communities of Interest 
Splits 

RC 018041 

S38 2002 Preclearance Submission (Without 
Exhibits) 

RC 043723–34 

S39 2011 Preclearance Submission (Without 
Exhibits) 

ECF Nos. 113-87 and 
113-88, No. 18-cv-907 
(N.D. Ala.) 

S40 Secretary of State Merrill’s Pre-Trial Brief, 
Chestnut v. Merrill 

ECF No. 101, No. 18-cv-
907 (N.D. Ala.) 

S41 Defendant’s Exhibit 001, Chestnut v. 
Merrill (Congressional Maps) 

ECF No. 114-1, No. 18-
cv-907 (N.D. Ala.) 

S44 Trey Hood Report, Chestnut v. Merrill ECF No. 114-7, No. 18-
cv-907 (N.D. Ala.) 

S45 May 2021 Whole County Plan Draft  
D1 Thomas M. Bryan – Singleton Report  
D2 Thomas M. Bryan – Milligan Report  
D3 Thomas M. Bryan CV  
D4 Thomas M. Bryan Supplemental Report – 

Final 
 

D5 M.V. Hood III Expert Report  
D6 M.V. Hood III Supplemental Report – Final  
D7 Clay Helms Declaration  
D8 Mary McIntyre Declaration (12.20.21)  
D9 Declaration of Josiah Bonner, Jr.   
D19 Evans Letter to DOJ 4.15.1992 SOS007081  
D20 Evans letter to DOJ 3.10.1992 SOS007085  
D21 Evans Letter to Justice Dept. 3.10.1992, 

Section 5 Submission by State of Alabama 
SOS007070  
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D22 Evans Letter to Justice Dept. 3.10.1992, 
Section 5 Submission by State of Alabama 
SOS007070 Part 2 

 

D23 DOJ Letter to Jimmy Evans 3.27.1992 
SOS007071  

 

D24 Kathleen L. Wilde fax to John Tanner of the 
DOJ  3.25.1992 SOS007079 

 

D25 Letter to DOJ re Preclearance Submission 
of Al. Act. No. 2011-518 SOS002646 

 

D26 2001 Alabama State Board of Education 
Districts 

 

D31 2010 Allen Congressional Plan 4 
SOS001466 

 

D32 2011 Preclearance Allen Plan 6 SOS001551  
D33 2011 Preclearance Beason Plan SOS001565  
D34 2011 Preclearance bpshan SOS001448  
D35 2011 Preclearance Buskey Congressional 

Plan SOS001621 
 

D36 2011 Preclearance Hammon All District 
Status SOS001579 

 

D37 2011 Preclearance Map McClendon 
Congressional Plan 1 - Map-0SOS001431 

 

D38 2011 Preclearance McClendon 
Congressional Plan 1 SOS001593 

 

D39 2011 Preclearance Poole Congressional 
Plan 4 SOS001607 

 

D40 2011 Preclearance Population Summary 
Report State 1 SOS001537 

 

D41 2011 Plan - 2 - Population and VAP 
Summary - Single Race 

 

D42 2011 Plan - 3 - Population and VAP 
Summary - Any Part Race 

 

D43 2011 Plan - 4 - Plan Components' 
Population and VAP - Any Part Race 

 

D44 2011 Plan - 5 - Plan Components' 
Population and VAP - Single Race 

 

D45 2011 Plan - 6 - County and Voting Districts 
Splits 

 

Case 2:21-cv-01530-AMM   Document 88   Filed 12/27/21   Page 6 of 19



D46 2011 Preclearance Population Summary 
Report Allen SOS001635 

 

D47 2011 Preclearance Population Summary 
Report McClammy SOS001509 

 

D48 2011 Preclearance Population Summary 
Report SOS001649 

 

D50 2020 Democratic Runoff  
D51 2020-03 Certification AL Democratic Party 

Primary Runoff Candidates 2020-03-11 
 

D52 2021-10-25 2021 2nd Special Session 
Proclamation 

 

D53 2021 Alabama Congressional Plan Bill 
History with Recorded Votes 

 

D54 2021 Redistricting Plans Comparative by 
District Analysis Congressional   

 

D55 2021 Plan - 1 - Map  
D56 2021 Plan - 2 - District Statistics  
D57 2021 Plan - 3 - Population Summary - 

Single Race 
 

D58 2021 Plan - 4 - VAP Summary - Single 
Race 

 

D59 2021 Plan - 5 - Population Summary - Any 
Part Race 

 

D60 2021 Plan - 6 - VAP Summary - Any Part 
Race 

 

D61 2021 Plan - 7 - Plan Components' 
Population and VAP 

 

D62 2021 Plan - 8 - County and Voting District 
Splits 

 

D63 2021 Plan - 9 - City Splits  
D64 2021 Plan - 10 - Reock Compactness 

Measure 
 

D65 2021 Plan - 11 - Schwartzberg Compactness 
Measure 

 

D66 2021.09.07 Public Hearing Transcript - 
Permanent Legislative Committee On 
Reapportionment (Shelton State - 
Tuscaloosa AL) 

 

D67 AL DEM Cert. Amend 12182019  
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D69 Certification of Results June 4, 1996, 
Constitutional Amendments 

 

D70 Democratic Party-Official 2020 Primary 
Election Results (1) 

 

D71 District Statistics Report Congressional 
Final, May 16 

 

D73 Exhibits to Congressional Submission 
SOS002005 

 

D74 Final Exhibits - District Statistics Report 
Congressional Final, May 16 

 

D75 Hatcher Plan - 1 - Map  
D76 Hatcher Plan - 2 - District Statistics  
D77 Hatcher Plan - 3- Population Summary - 

Single Race 
 

D78 Hatcher Plan - 4 - VAP Summary - Single 
Race 

 

D79 Hatcher Plan - 5- VAP Summary - Any Part 
Race 

 

D80 Hatcher Plan - 6 - Population Summary - 
Any Part Race 

 

D81 Hatcher Plan - 7 - Plan Components' 
Population and VAP 

 

D82 Hatcher Plan - 8 - County and Voting 
District Splits 

 

D83 Hatcher Plan - 9 - City Splits  
D84 Hatcher Plan - 10 - Reock Compactness 

Measure 
 

D85 Hatcher Plan - 11 - Schwartzberg 
Compactness Measure 

 

D86 Jones v. Jefferson County – Motion for 
Consent Order (agreed before litigation) 

 

D87 Kiani Gardner – CD-1 candidate endorsed 
by ADC 

 

D88 Alabama Advisory Committee to U.S. 
Commission on Civil Rights Report (July 
2020) 

 

D89 Letter to John Park Jr. 11.21.2011 
SOS000514 

 

D90 Letter to John Tanner dated 4.15.1992  
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D91 Liu – Alabama Democrats Candidate list 
2020 Primaries 

 

D98 Pierce Map 9.91991 SOS007159  
D99 Pleasant Grove Settlement Agreement  
D107 Reapportionment Committee Guidelines for 

Legislative, State Board of Education, and 
Congressional Redistricting State of 
Alabama May 2011 

 

D108 Legislative Reapportionment Public 
Hearings_Aug 5 

 

D109 Singleton 1 Plan - 1 - Map  
D110 Singleton 1 Plan - 3 - District Statistics  
D111 Singleton 1 Plan - 4 - Population Summary - 

Single Race 
 

D112 Singleton 1 Plan - 5 - VAP Summary - 
Single Race 

 

D113 Singleton 1 Plan - 6 - Population Summary - 
Any Part Race 

 

D114 Singleton 1 Plan - 7 - VAP Summary - Any 
Part Race 

 

D115 Singleton 1 Plan - 8 - Plan Components' 
Population and VAP 

 

D116 Singleton 1 Plan - 9 - County and Voting 
District Splits 

 

D117 Singleton 1 Plan - 10 - City Splits  
D118 Singleton 1 Plan - 11 - Reock Compactness 

Measure 
 

D119 Singleton 1 Plan - 12 - Schwartzberg 
Compactness Measure 

 

D120 Singleton 2 Plan - 3 - District Statistics  
D121 Singleton 2 Plan - 4 - Population Summary - 

Any Part Race 
 

D122 Singleton 2 Plan - 5 - VAP Summary - Any 
Part Race 

 

D123 Singleton 2 Plan - 6 - Plan Components' 
Population and VAP 

 

D124 Singleton 2 Plan - 7 - County and Voting 
District Splits 

 

D125 Singleton 2 Plan - 8 - City Splits  
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D126 Singleton 2 Plan - 9 - Reock Compactness 
Measure 

 

D127 Singleton 2 Plan - 10 - Schwartzberg 
Compactness Measure 

 

D128 Singleton 3 Plan - 1 - Map  
D129 Singleton 3 Plan - 3 - District Statistics  
D130 Singleton 3 Plan - 4 - VAP Summary - 

Single Race 
 

D131 Singleton 3 Plan - 5 - Population Summary - 
Single Race 

 

D132 Singleton 3 Plan - 6 - Population and VAP 
Summary - Any Part Race 

 

D133 Singleton 3 Plan - 7 - Plan Components' 
Population and VAP 

 

D134 Singleton 3 Plan - 8 - County and Voting 
District Splits 

 

D135 Singleton 3 Plan - 9 - City Splits  
D136 Singleton 3 Plan - 10 - Reock Compactness 

Measure 
 

D137 Singleton 3 Plan - 11 - Schwartzberg 
Compactness Measure 

 

D142 DOJ Letter withdrawing objection  
D147 Letter to DOJ Feb. 7, 2002, re:  Submission 

under Section 5 of the VRA of 65, Ala. Act 
No. 2002-73 

 

D148 Letter to Civil Rights Division re 
Preclearance Submission of Ala. Act. No. 
2011-677 – 1212857 Sept. 21, 2011 

 

D149 US Congress Final District Statistics Report 
SOS001080 

 

D151 2021 Census – Alabama Profile  
D159 Democratic_Party-Official 2020 Primary 

Election Results (only CD1 and CD2 results 
others hidden) 

 

D160 Census 2018 Voting and Reg by Race  
D161 Census 2016 Voting and Reg by Race  
D165 Letter to Justice Dept. 3.10.1992  Section 5 

Submission by State of Alabama Part 1 
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D166 Letter to Justice Dept. 3.10.1992  Section 5 
Submission by State of Alabama Part 2 

 

D167 Legislative Reapportionment Public 
Hearings_Aug 5 

 

D168 ACS 2019 Data Connecticut  
D169 ACS 2019 Data United States  
D170 Byrne Declaration  

 

Milligan Plaintiffs’ Objected-To Exhibits 
Exhibit Objections 

M47 - Transcript of Alabama Senate Floor 
Debate, Nov. 3, 2021 

Authenticity 

 
 
 

Singleton Plaintiffs’ Objected-To Exhibits 
Exhibit Objections 

S32 - DRA About election data.pdf Authenticity; Relevance 
S33 - DRA D7 Act 2021-555 map.pdf Authenticity; Relevance 
S34 - DRA Act 2021-555 plan stats.pdf Authenticity; Relevance 
S42 - DRA Whole County Plan map.pdf Authenticity; Relevance 
S43 - DRA Whole County Plan statistics.pdf Authenticity; Relevance 
S51 - DRA Singleton Congressional Plan 2 
map.pdf 

Authenticity; Relevance 

S52 - DRA Singleton Congressional Plan 2 
statistics.pdf 

Authenticity; Relevance 

S60 - DRA Singleton Congressional Plan 3 
map.pdf 

Authenticity; Relevance 

S61- DRA Singleton Congressional Plan 3 
statistics.pdf 

Authenticity; Relevance 

 

Defendants’ Objected-To Exhibits1 
Exhibit Objections 

 
1 Objections come from the Milligan Plaintiffs. The Singleton Plaintiffs do not object to the 
authenticity or relevance of any of the Defendants’ exhibits. The Singleton Plaintiffs reserve the 
right to object if an exhibit is offered for a purpose not permitted by the Federal Rules of Evidence. 
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D10 Bonner Declaration Bonner Deposition 
Testimony with exhibits - Part 1 

Improper use of deposition 
testimony under FRCP 32(a)(4); 
Hearsay 

D11 Bonner Declaration Bonner Deposition 
Testimony with exhibits - Part 2 

Improper use of deposition 
testimony under FRCP 32(a)(4); 
Hearsay 

D12 Bonner Declaration Bonner Deposition 
Testimony with exhibits - Part 3 

Improper use of deposition 
testimony under FRCP 32(a)(4); 
Hearsay 

D13 Byrne Testimony and Exhibits Part 1 Improper use of deposition 
testimony under FRCP 32(a)(4); 
Hearsay 

D14 Byrne Testimony and Exhibits Part 2 Improper use of deposition 
testimony under FRCP 32(a)(4); 
Hearsay 

D15 1991-06-14 Public Hearing Transcript 
- Joint Legislative Committee on 
Reapportionment (Mobile , AL) 
SOS008654 

Relevance; Hearsay 

D16 1991.08.21 Public Hearing Transcript - 
Joint Legislative Committee on 
Reapportionment (Montgomery AL) 
SOS 007291 

Relevance; Hearsay 

D17 1991.10.02 Public Hearing Transcript - 
Joint Legislative Committee on 
Reapportionment (Montgomery AL) 
SOS007200  

Relevance; Hearsay 

D18 1992.03.29 DOJ Objection letter Duplicate exhibit 
D27 2011 Plan - Alabama v. Holder (DDC) 

Complaint 
Relevance 

D28 2011 Plan – Alabama v. Holder (DDC) 
Dismissal 

Relevance 

D29 2011 Plan - Alabama v. Holder (DDC) 
DOJ Preclearance 

Relevance 
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D30 State of Alabama v. Holder Errata to 
Complaint SOS000172 

Relevance 

D49 2020 Annual Report - State Personnel 
Board 

Relevance 

D68 Application of Appellant Billy Joe 
Camp, Secretary of State of Alabama, 
for Stay of Judgment Pending Appeal 

Hearsay 

D72 SOS002410 Reapportionment 
Committee Guidelines May 2011 

Relevance 

D92 SCOTUS No. 91-1553 - Appendix to 
the Jurisdictional Statement Part 1 

Relevance 

D93 SCOTUS No. 91-1553 - Appendix to 
the Jurisdictional Statement Part 2 

Relevance 

D94 SCOTUS No. 91-1553 - Appendix to 
the Jurisdictional Statement Part 3 

Relevance; Hearsay 

D95 SCOTUS No. 91-1553 - Appendix to 
the Jurisdictional Statement Part 4 

Relevance; Hearsay 

D96 SCOTUS No. 91-1553 - Appendix to 
the Jurisdictional Statement Part 1 

Relevance; Hearsay 

D97 SCOTUS No. 91-1553 - Appendix to 
the Jurisdictional Statement Part 2 

Relevance; Hearsay 

D100 Preclearance submission Exhibit C-10 
alternative plan McClammy 

Rule 106 (completeness) 

D101 Preclearance submission Exhibit C-11 
alternative plan McClammy 2M 

Rule 106 (completeness) 

D102 Preclearance submission Exhibit C-12 
alternative plan McClammy PPB 

Rule 106 (completeness) 

D103 Preclearance submission Exhibit C-13 
alternative plan Poole-Hubbard 

Rule 106 (completeness) 

D104 Preclearance submission Exhibit C-14 
alternative plan alternative plan State 1 

Rule 106 (completeness) 

D105 Preclearance submission Exhibit C-8 
alternative plan Allen 

Rule 106 (completeness) 

D106 Preclearance submission Exhibit C-9 
alternative plan Greer 2 

Rule 106 (completeness) 

D138 SOS002410 Reapportionment 
Committee Guidelines May 2011 

Relevance 

D139 Thompson v. Merrill Alabama Board 
of Pardons and Paroles Chair Leigh 

Relevance, Hearsay 
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Gwathney’s Objections and Answers 
to Plaintiffs’ First Set of 
Interrogatories to Her 

D140 Thompson v. Merrill SOS Merrill’s 
Objections and Answers to Plaintiff’s 
First Set of Interrogatories to Him 

Relevance, Hearsay 

D141 US election 2020 Why Trump gained 
support among minorities 

Relevance, Hearsay 

D143 Wesch -Supplemental Stipulation  Relevance 
D144 Milligan v. Merrill Deposition 

Transcript of Randy Hinaman 
2021.12.09 Part 1 

Improper use of deposition 
testimony under FRCP 32(a)(4); 
Hearsay 

D145 Milligan v. Merrill Deposition 
Transcript of Randy Hinaman 
2021.12.09 Part 2 

Improper use of deposition 
testimony under FRCP 32(a)(4); 
Hearsay 

D146 2000 Population State Board of 
Education 

Relevance, Hearsay 

D150 CDC MMWR – Study Showing 
vaccination by SVI index 

Hearsay 

D152 Hispanic Voters Now Evenly Split 
Between Parties, WSJ Poll Finds 

Relevance, Hearsay 

D153 Sentencing Project, The Color of 
Justice Racial and Ethnic Disparity in 
Prison 

Relevance, Hearsay 

D154 Redistricting Alabama:  How South 
Alabama could be split due to Baldwin 
County’s growth 

Relevance, Hearsay 

D155 Voting Determination Letters for 
Alabama 

Relevance 

D156 Felon Voting Rights Final Version Relevance; Hearsay 
D157 2017.08.09 Alabama Senate Profile – 

Robert Kennedy Jr. says he’s more 
than a name 

Relevance, Hearsay 

D158  Economic Policy Institute, State 
unemployment by race and ethnicity 
(2021Q3) 

Hearsay 

D162 Becoming Less Separate Rule 106 (completeness) 
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D163 Defendant's First Evidentiary 
Submission 

Relevance 

D164 Randy Hinaman Amended Notice of 
Deposition 120921 

Relevance 

 

 

Respectfully submitted, 
 
/s/ Deuel Ross 
Deuel Ross* 
NAACP LEGAL DEFENSE &  

EDUCATIONAL FUND, INC. 
700 14th Street N.W. Ste. 600 
Washington, DC 20005 
(202) 682-1300 
dross@naacpldf.org 
 
Leah Aden* 
Stuart Naifeh* 
Kathryn Sadasivan (ASB-517-E48T) 
Brittany Carter* 
NAACP LEGAL DEFENSE &  

EDUCATIONAL FUND, INC. 
40 Rector Street, 5th Floor  
New York, NY 10006 
(212) 965-2200 
laden@naacpldf.org 
snaifeh@naacpldf.org 
 
Shelita M. Stewart*  
Jessica L. Ellsworth*  
HOGAN LOVELLS US LLP 
555 Thirteenth Street, NW 
Washington, D.C. 20004 
(202) 637-5600 
shelita.stewart@hoganlovells.com 
 
David Dunn* 
HOGAN LOVELLS US LLP 

DATED this 27th day of December 2021. 
 
/s/ Sidney M. Jackson 
Sidney M. Jackson (ASB-1462-K40W) 
Nicki Lawsen (ASB-2602-C00K)  
WIGGINS CHILDS PANTAZIS 
     FISHER & GOLDFARB, LLC 
301 19th Street North 
Birmingham, AL 35203 
Phone: (205) 341-0498 
sjackson@wigginschilds.com 
nlawsen@wigginschilds.com 
   
/s/ Davin M. Rosborough 
Davin M. Rosborough* 
Julie Ebenstein* 
AMERICAN CIVIL LIBERTIES  
UNION FOUNDATION  
125 Broad St.      
New York, NY 10004     
(212) 549-2500      
drosborough@aclu.org 
jebenstein@aclu.org 
 
/s/ LaTisha Gotell Faulks 
LaTisha Gotell Faulks (ASB-1279-I63J) 
Kaitlin Welborn* 
AMERICAN CIVIL LIBERTIES UNION 
OF ALABAMA 
P.O. Box 6179 
Montgomery, AL 36106-0179 
(334) 265-2754 
tgfaulks@aclualabama.org 
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390 Madison Avenue 
New York, NY 10017 
(212) 918-3000 
david.dunn@hoganlovells.com 
 
Michael Turrill* 
Harmony A. Gbe* 
HOGAN LOVELLS US LLP 
1999 Avenue of the Stars 
Suite 1400 
Los Angeles, CA 90067  
(310) 785-4600 
michael.turrill@hoganlovells.com    
harmony.gbe@hoganlovells.com 
 

kwelborn@aclualabama.org 
 
Blayne R. Thompson*  
HOGAN LOVELLS US LLP 
609 Main St., Suite 4200 
Houston, TX 77002 
(713) 632-1400 
blayne.thompson@hoganlovells.com 
 
 
 
 
 
 
 
Attorneys for Milligan Plaintiffs 

 

Anthony Ashton* 
Anna Kathryn Barnes* 
NATIONAL ASSOCIATION FOR THE 
ADVANCEMENT OF COLORED PEOPLE 
(NAACP) 
4805 Mount Hope Drive  
Baltimore, MD 21215 
(410) 580-5777 
aashton@naacpnet.org 
abarnes@naacpnet.org 
 

 

Attorneys for Plaintiff Alabama State Conference of the NAACP 

 

James Uriah Blacksher 
825 Linwood Road 
Birmingham, AL 35222 
Tel: (205) 612-3752 
Fax: (866) 845-4395 
Email: jublacksher@gmail.com 
 
Joe R. Whatley, Jr. 
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WHATLEY KALLAS, LLP 
2001 Park Place North 
1000 Park Place Tower 
Birmingham, AL 35203 
Tel: (205) 488-1200 
Fax: (800) 922-4851 
Email: jwhatley@whatleykallas.com 
 
/s/ Henry C. Quillen (with permission) 
Henry C. Quillen  
(admitted pro hac vice) 
WHATLEY KALLAS, LLP 
159 Middle Street, Suite 2C 
Portsmouth, NH  03801 
Tel: (603) 294-1591 
Fax: (800) 922-4851 
Email: hquillen@whatleykallas.com 
 
Myron Cordell Penn 
PENN & SEABORN, LLC 
1971 Berry Chase Place 
Montgomery, AL 36117 
Tel: (334) 219-9771 
Email: myronpenn28@hotmail.com 
 
Diandra “Fu” Debrosse Zimmermann 
Eli Hare 
DICELLO LEVITT GUTZLER 
420 20th Street North, Suite 2525 
Birmingham, AL 35203 
Tel.: (205) 855.5700 
Email: fu@dicellolevitt.com 

 ehare@dicellolevitt.com 
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I. INTRODUCTION AND SCOPE OF WORK

1. My name is Kosuke Imai, Ph.D., and I am a Professor in the Department of Gov-

ernment and the Department of Statistics at Harvard University. I specialize in the development of

statistical methods for and their applications to social science research. I am also affiliated with

Harvard’s Institute for Quantitative Social Science.

2. I have been asked by counsel representing the plaintiffs in this case to analyze rele-

vant data and provide my expert opinions related to the role that race played in drawing Alabama’s

congressional district plan (HB1). To do so, I simulated two sets of 10,000 possible Alabama con-

gressional districting plans that adhere to other redistricting considerations. The simulations allow

me to determine whether and to what extent the Alabama legislature’s inclusion or exclusion of

Black voters in Districts 2 and 7 in HB1 is consistent with the likelihood of particular outcomes in

the simulated plans that are generated without consideration of race.1

3. These simulated plans are at least as compact as the enacted plan and have fewer

than or an equal number of county splits. Like the enacted plan, none of these simulated plans

pair incumbents. The first set of 10,000 alternative plans were generated without any considera-

tion of race. I call them “race-blind” simulated plans. These race-blind simulations allow me to

determine how race would be treated in districting plans if the districts were drawn without using

any consideration of race. I also generated the second set of 10,000 alternative plans that have

one majority-minority district (MMD) but otherwise followed the same criteria as the race-blind

simulation procedure used for the first set. They were referred to as “one-MMD” simulated plans.

These one-MMD simulations allow me to examine how the racial composition of the other districts

would look if the districts were drawn with the constraint of including one MMD but otherwise

not considering race at all.

II. SUMMARY OF OPINIONS

1. My analysis focused on Districts 2 and 7, the districts with the highest proportion of Black voters, where the
role of race was most apparent. Other types of analysis may uncover similar evidence in Districts 1 and 3, but the
simulations run here focus on the predominance of race in Districts 2 and 7.

3
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4. The comparison of the race-blind simulated plans with the enacted plan yields the

following findings: The enacted plan draws Black voters who live in Jefferson and Montgomery

Counties into District 7 at a rate not present in the race-blind simulated plans. Indeed, the enacted

plan is a clear statistical outlier in this regard when compared to the ensemble of the race-blind

simulated plans. As a result of the enacted plan including an unusually large number of Black

voters into District 7, the Black voting age population (BVAP) proportion of District 2 is much

lower than a vast majority of the simulated plans.2

5. The comparison of the one-MMD simulated plans with the enacted plan yields the

following findings: The enacted plan sweeps about 39,000 Black voters who live in Montgomery

County into District 7 in the ways that render it a statistical outlier when compared to the simulated

plans. In contrast, about 90% of the one-MMD simulated plans include fewer than 4,000 Black

voters from Montgomery in the MMD, and instead include most Black voters from Montgomery

in other districts. As a result of packing Black voters who live in Montgomery into District 7 in the

enacted plan, the district with the second highest BVAP proportion (i.e., District 2) has a BVAP

of only 30.1%. In contrast, a large proportion of the one-MMD simulated plans avoid packing

Black voters into the MMD and the district with the second highest BVAP proportion achieves, on

average, 4.4 percentage points or higher BVAP proportion than the enacted plan. This difference

is statistically significant using the conventional standard.

6. My simulation analyses, therefore, provide evidence that race was a significant fac-

tor in drawing the enacted plan.

III. QUALIFICATIONS, EXPERIENCE, AND COMPENSATION

7. I am trained as a political scientist (Ph.D. in 2003, Harvard) and a statistician (MA

in 2002, Harvard). I have published more than 60 articles in peer reviewed journals, including

premier political science journals (e.g., American Journal of Political Science, American Political

Science Review, Political Science), statistics journals (e.g., Biometrika, Journal of the American

2. I define BVAP as people who are some part Black per the Census definition.

4
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Statistical Association, Journal of the Royal Statistical Society), and general science journals (e.g.,

Lancet, Nature Human Behavior, Science Advances). My work has been widely cited across a

diverse set of disciplines. For each of the past four years, Clarivate Analytics, which tracks citation

counts in academic journals, has named me as a highly cited researcher in the cross-field category

for producing “multiple highly cited papers that rank in the top 1% by citations for field and year

in Web of Science.”

8. I started my academic career at Princeton University, where I played a leading role

in building interdisciplinary data science communities and programs on campus. I was the found-

ing director of Princeton’s Program in Statistics and Machine Learning from 2013 to 2017. In

2018, I moved to Harvard, where I am Professor jointly appointed in the Department of Govern-

ment and the Department of Statistics, the first such appointment in the history of the university.

Outside of universities, between 2017 and 2019, I served as the president of the Society for Political

Methodology, a primary academic organization of more than one thousand researchers worldwide

who conduct methodological research in political science. My introductory statistics textbook for

social scientists, Quantitative Social Science: An Introduction (Princeton University Press, 2017),

has been widely adopted at major research universities in the United States and beyond.

9. Computational social science is one of my major research areas. As part of this re-

search agenda, I have developed simulation algorithms for evaluating legislative redistricting since

the beginning of this emerging literature. At Harvard, I lead the Algorithm-Assisted Redistricting

Methodology (ALARM; https://alarm-redist.github.io/) Project, which studies how algorithms can

be used to improve legislative redistricting practice and evaluation.

10. Back in 2014, along with Jonathan Mattingly’s team at Duke, my collaborators

and I were the first to use Monte Carlo algorithms to generate an ensemble of redistricting plans.

Since then, my team has written several methodological articles on redistricting simulation algo-

rithms (Fifield, Higgins, et al. 2020; Fifield, Imai, et al. 2020; McCartan and Imai 2020; Kenny

et al. 2021).

11. I have also developed an open-source software package titled redist that allows

5
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researchers and policy makers to implement the cutting-edge simulation methods developed by us

and others (Kenny et al. 2020). This software package can be installed for free on any personal

computer with Windows, Mac, or Linux operating system. According to a website that tracks the

download statistics of R packages, our software package has been downloaded about 30,000 times

since 2016 with an increasing download rate.3

12. In addition to redistricting simulation methods, I have also developed the method-

ology for ecological inference referenced in voting rights cases (Imai, Lu, and Strauss 2008; Imai

and Khanna 2016). For example, my methodology for predicting individual’s race using voter files

and census data was extensively used in a recent decision by the Second Circuit Court of Appeals

regarding a redistricting case (Docket No. 20-1668; Clerveaux et al v. East Ramapo Central School

District).

13. A copy of my curriculum vitae is attached as Exhibit A.

14. I am being compensated at a rate of $450 per hour. My compensation does not

depend in any way on the outcome of the case or on the opinions and testimony that I provide.

IV. METHODOLOGY

15. I conducted simulation analyses to help evaluate whether the enacted plan was

drawn using race as a primary factor. Redistricting simulation algorithms generate a representative

sample of all possible plans that satisfy a specified set of criteria. These criteria may, for example,

include requiring a certain degree of population equality, avoiding pairing of incumbents, drawing

compact districts, and limiting the number of counties being split. The resulting simulated plans

represent a set of alternative plans that the state could have drawn while being compliant with

these redistricting criteria. One can then evaluate the properties of a proposed plan by comparing

it against the simulated plans. If the proposed plan unusually treats particular racial groups in a

certain way when compared to the ensemble of simulated plans, this serves as empirical evidence

that the proposed plan was likely drawn using race as a predominant factor.

3. https://ipub.com/dev-corner/apps/r-package-downloads/ (accessed on December 6, 2021)

6

Case 2:21-cv-01530-AMM   Document 68-4   Filed 12/14/21   Page 6 of 52Case 2:21-cv-01530-AMM   Document 88-1   Filed 12/27/21   Page 6 of 52



EXPERT REPORT

16. Furthermore, statistical theory allows us to quantify the degree to which the pro-

posed plan is extreme in terms of racial composition, relative to the ensemble of simulated plans.

For example, we can estimate the probability of a simulated plan packing Black people into a

district at least as much as a proposed plan does. If this probability is small, then the proposed

plan is a statistical outlier because the enacted plan is highly unlikely to come from the race-blind

distribution that is used to generate the simulated plans.

17. A primary advantage of the simulation-based approach, over other traditional meth-

ods, is its ability to account for the political and geographic features that are specific to each state,

including spatial distribution of voters and configuration of administrative boundaries. Simulation

methods can also incorporate each state’s redistricting rules. These state-specific features limit

the types of redistricting plans that can be drawn, making comparison across states and over time

difficult. The simulation-based approach therefore allows us to compare the enacted plan to a

representative set of alternate districting plans subject to Alabama’s administrative boundaries, po-

litical realities, and legal requirements. Appendix A provides a brief introduction to redistricting

simulation.

A. Simulation Setup

18. For the purposes of my analyses, I have ensured that all of my simulated plans have

the following properties:

• there are a total of seven geographically contiguous districts

• all districts do not exceed an overall population deviation of ± 0.5%

• districts are more compact than the enacted plan on average

• fewer than or equal to the number of county boundaries split under the enacted plan

• no more than one incumbent is placed in each district4

• no partisan information is used for simulation

19. I provide an overview of my simulation procedure while leaving the detailed infor-

4. I exclude Representative Mo Brooks who has announced his candidacy for the United States Senate from the list
of incumbents.

7
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mation about the simulation algorithms to Appendix B. I generated two sets of 10,000 simulated

plans. The first set is generated by only considering the above criteria, using the Sequential Monte

Carlo (SMC) simulation algorithm (McCartan and Imai 2020; Kenny et al. 2021; briefly described

in Appendix B). Importantly, the simulation procedure does not use the information about race at

all. I call this “race-blind” simulation analysis.

20. The second set of simulated plans also satisfy the above criteria, but use the in-

formation about race to create one majority-minority district (MMD). At the request of counsel

for plaintiffs, the MMD is drawn as a district with the proportion of Black voting age population

(BVAP) between 50% and 51%. I use the short-burst Markov chain Monte Carlo (MCMC) algo-

rithm (Cannon et al. 2020; briefly described in Appendix B) to find different MMDs by running

this algorithm multiple times. Then, for each simulated MMD, I use the same race-blind simula-

tion procedure as the one used for the race-blind simulation analysis to generate the remaining six

districts. Specifically, I run the SMC algorithm on the rest of the state without using any informa-

tion about race. Each of the resulting simulated plans, therefore, has one MMD and the remaining

districts created in the race-blind fashion. I call this “one-MMD” simulation analysis.

21. Neither of my two simulation analyses use any partisan information. Lastly, Ap-

pendix E.1 provides the detailed information about data sources used in my analysis.

B. Description of Redistricting Simulation Software

22. In my analysis, I use the open-source software package for redistricting analysis

redist (Kenny et al. 2020), which implements a variety of redistricting simulation algorithms

as well as other evaluation methods. My collaborators and I have written the code for this soft-

ware package, so that other researchers and the general public can implement these state-of-the-art

methods on their own. I supplement this package with code written primarily to account for the

redistricting rules and criteria that are specific to Alabama. All of my analyses are conducted on

a laptop. Indeed, all of my analysis code can be run on any personal computer once the required

software packages, which are also freely available and open-source, are installed.

8
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V. EVALUATION OF THE ENACTED PLAN

23. Using the redistricting simulation methodology described above, I evaluate evi-

dence regarding whether race was a primary factor in drawing the enacted plan. This is done by

instructing the algorithms to adhere to all of the other redistricting rules and then comparing how

the enacted plan treats race to the treatment of race in the resulting simulated plans. Specifically,

I simulated two sets of 10,000 alternative plans (“race-blind” and “one-MMD”), using the simula-

tion procedure described in Section IV.

24. In Appendix C, I show that the simulated plans are on average at least as compact

as the enacted plan based on the standard compactness measures. For example, virtually all of

the race-blind simulated plans are more compact than the enacted plan. Appendix D shows that

most of the simulated plans have fewer than or equal to the number of county splits the enacted

plan does. Indeed, almost all of the race-blind simulated plans split at most four counties while

the enacted plan splits six counties. As mentioned above, all simulated plans have at most one

incumbent located in any given district. This allows me to number the districts of each simulated

plan according to the incumbents contained in them.

25. I can easily generate additional plans by running the algorithm longer, but for the

purpose of my analysis, 10,000 simulated plans for each set will yield statistically precise conclu-

sions. In other words, generating more than 10,000 plans, while possible, will not materially affect

the conclusions of my analysis.

A. Race-blind Simulation Analysis

26. I start with the evaluation of the enacted plan based on the race-blind simulation

analysis. I show that the way in which the enacted plan deviates from the simulated plans implies

that race was a predominant factor in drawing the district boundaries of the enacted plan.

A.1. Outlier Analysis of Districts 2 and 7

27. I first conduct an outlier analysis of District 7, which is the sole MMD under the

enacted plan. This analysis examines how extreme the BVAP proportion of District 7 is under

the enacted plan when compared to that under the race-blind simulated plans. Figure 1 presents

9
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Figure 3: Comparison of Black Voting Age Population percent within Jefferson County and Dis-
trict 7 between simulated plans (black bars) and the enacted plan (red line).

County is usually part of District 7, indicated by the fact that the entire county is colored dark in

the right map. Even when split, the simulated plans tend to assign much of the county to District

7. This pattern is in sharp contrast to the way in which the enacted plan splits Jefferson County —

it groups precincts where more Black Alabamians reside and includes them into District 7 while

assigning the rest of the county to District 6.

32. The examination of the BVAP within Jefferson County also confirms that the en-

acted plan is an outlier with respect to how it packs many Black residents of Jefferson County into

District 7. Figure 3 presents the distribution of BVAP proportions within both Jefferson County

and District 7 across simulated plans and compares it against the enacted plan (red line). The en-

acted plan is a clear outlier in that it packs many more Black residents of Jefferson County into

District 7 than 9,992 of the 10,000 simulated plans. In other words, only 0.08% of simulated plans

pack as many Black residents of Jefferson County into District 7 as the enacted plan.

A.3. Analysis of Montgomery County

33. In addition to Jefferson, Montgomery is another key county where many Black

Alabamians live. The enacted plan splits this county into Districts 2 and 7. Importantly, the enacted

plan divides the city of Montgomery into those two districts. I examine how often Montgomery

12
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County is split in the simulated plans to determine whether the decision to split Montgomery

County in the enacted plan was likely to occur in order to satisfy other redistricting criteria. I find

that over 97% of the simulated plans do not split Montgomery County at all. Indeed, about 94% of

these simulated plans assign the entire Montgomery County to Districts 2 or 6 rather than District

7. It is clear that the enacted plan packs Black voters who live in the western part of the city of

Montgomery into District 7 while leaving District 2 with fewer Black voters.

34. Based on these findings, it is my opinion that the enacted plan splits Montgomery

County in a way that includes a disproportionate number of Black people into District 7, even

though doing so was unnecessary to satisfy the other redistricting criteria.

B. One-MMD Simulation Analysis

35. I next conduct the one-MMD simulation analysis. As described in Section IV, this

simulation procedure first uses a simulation algorithm to find an MMD with the BVAP proportion

of 50–51% and then runs another simulation algorithm on the rest of the state without using any

information about race. Like in the race-blind simulation, I created a total of 10,000 plans (see

Appendix B for details).

B.1. Analysis of the Majority-Minority District

36. I find that all of the simulated plans use Birmingham as part of the MMD. In fact,

many of the simulated plans split Jefferson County and incorporate the city of Birmingham into the

MMD in a similar way to the enacted plan. In addition, all of the simulated plans split Tuscaloosa

County and within this county draw district boundaries similar to those in the enacted plan.

37. The key difference between the enacted plan and simulated plans is how Mont-

gomery County is treated. The enacted plan packs an unnecessarily large number of Black voters

into the MMD, i.e., District 7, when compared to the simulated plans. Specifically, the enacted

plan splits the City of Montgomery into two and includes its western part along with its northern

and southern environs into the MMD. In contrast, a majority (62.2%) of the simulated plans do not

split Montgomery County at all and instead assign the whole county to a non-MMD. Moreover,

even in 37.8% of the simulated plans that split Montgomery County, a much smaller part of the

13
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Figure 4: Black voting age population (BVAP) in Montgomery among each simulated majority-
minority district (MMD). The enacted plan (red) places considerably more Black population in
Montgomery than most simulated MMDs.

county’s population gets assigned to the MMD.

38. Figure 4 shows the distribution of the BVAP in Montgomery County that is assigned

to the MMD across the simulated plans. The enacted plan (red dashed line) assigns about 39,000

Black residents of voting age to the MMD. In contrast, the simulated plans include a much smaller

percentage of BVAP of Montgomery County in the MMD. The distribution for the simulated plans

is highly skewed with a large spike at zero because a majority of the simulated plans do not assign

any part of Montgomery County to the MMD and instead keep Montgomery County as a whole.

And, even when the MMD incorporates a part of Montgomery County in 37.8% of the simulated

plans, it includes much less than 4,000 Black residents of voting age most of the time as opposed

to 39,000 in the enacted plan.

39. Figure 5 shows which parts of Montgomery County, if any, are likely to be included

in the MMD under the simulated plans. In this map, a precinct with darker shade means that it is

part of the MMD in a greater number of simulated plans. Consistent with the finding above, most

of Montgomery County has almost zero chance of being part of the MMD. The only area that is

somewhat likely to be included in the MMD is the western edge of the City of Montgomery. But,

14
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Figure 6: The second highest Black voting age population (BVAP) proportion (after the simu-
lated majority-minority district) in each simulated plan. The vast majority of simulated plans have
greater BVAP than the enacted (red).

the simulated plans, this district has a much higher BVAP proportion with the maximum value of

39.7%. Although all of non-MMD districts were generated without using any information about

race, the simulation plan has, on average, the second highest district-level BVAP proportion at

34.5%, which is 4.4 percentage point higher than the corresponding BVAP proportion under the

enacted plan (30.1%). Only 3.7% of the simulated plans have the second highest district-level

BVAP proportion to be less than the one for the enacted plan (30.1%).

Pursuant to 28 U.S.C. § 1746, I hereby declare under penalty of perjury that the forgoing is true

and correct:

Executed, this day, December 10, 2021, in Cambridge, Massachusetts.

________________________________________

Kosuke Imai, Ph.D.
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VI. APPENDIX

A. Introduction to Redistricting Simulation

1. In recent years, redistricting simulation algorithms have played an increasingly im-

portant role in court cases involving redistricting plans. Simulation evidence has been presented to

courts in many states, including Michigan, North Carolina, Ohio, and Pennsylvania.5

2. Over the past several years, researchers have made major scientific advances to im-

prove the theoretical properties and empirical performance of redistricting simulation algorithms.

All of the state-of-the-art redistricting simulation algorithms belong to the family of Monte Carlo

methods. They are based on random generation of spanning trees, which are mathematical objects

in graph theory (DeFord, Duchin, and Solomon 2021). The use of these random spanning trees

allows these state-of-the-art algorithms to efficiently sample a representative set of plans (Autry et

al. 2020; Carter et al. 2019; McCartan and Imai 2020; Kenny et al. 2021). Algorithms developed

earlier, which do not use random spanning trees and instead rely on incremental changes to district

boundaries, are often not able to do so.

3. These algorithms are designed to sample plans from a specific probability distri-

bution, which means that every legal redistricting plan has certain odds of being generated. The

algorithms put as few restrictions as possible on these odds, except to ensure that, on average, the

generated plans meet certain criteria. For example, the probabilities are set so that the generated

plans reach a certain level of geographic compactness, on average. Other criteria, based on the state

in question, may be fed into the algorithm by the researcher. In other words, this target distribution

is based on the weakest assumption about the data under the specified constraints.

4. In addition, the algorithms ensure that all of the sampled plans (a) are geographi-

cally contiguous, and (b) have a population which deviates by no more than a specified amount

5. Declaration of Dr. Jonathan C. Mattingly, Common Cause v. Lewis (2019); Testimony of Dr. Jowei Chen,
Common Cause v. Lewis (2019); Testimony of Dr. Pegden, Common Cause v. Lewis (2019); Expert Report of
Jonathan Mattingly on the North Carolina State Legislature, Rucho v. Common Cause (2019); Expert Report of Jowei
Chen, Rucho v. Common Cause (2019); Amicus Brief of Mathematicians, Law Professors, and Students in Support
of Appellees and Affirmance, Rucho v. Common Cause (2019); Brief of Amici Curaiae Professors Wesley Pegden,
Jonathan Rodden, and Samuel S.-H. Wang in Support of Appellees, Rucho v. Common Cause (2019); Intervenor’s
Memo, Ohio A. Philip Randolph Inst. et al. v. Larry Householder (2019); Expert Report of Jowei Chen, League of
Women Voters of Michigan v. Benson (2019).
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from a target population.

5. There are two types of general Monte Carlo algorithms which generate redistricting

plans with these guarantees and other properties: sequential Monte Carlo (SMC; Doucet, Freitas,

and Gordon 2001) and Markov chain Monte Carlo (MCMC; Gilks, Richardson, and Spiegelhalter

1996) algorithms.

6. The SMC algorithm (McCartan and Imai 2020; Kenny et al. 2021) samples many

redistricting plans in parallel, starting from a blank map. First, the algorithm draws a random

spanning tree and removes an edge from it, creating a “split” in the map, which forms a new

district. This process is repeated until the algorithm generates enough plans with just one district

drawn. The algorithm calculates a weight for each plan in a specific way so that the algorithm

yields a representative sample from the target probability distribution. Next, the algorithm selects

one of the drawn plans at random. Plans with greater weights are more likely to be selected.

The algorithm then draws another district using the same splitting procedure and calculates a new

weight for each updated plan that comports with the target probability distribution. The whole

process of random selection and drawing is repeated again and again, each time drawing one

additional district on each plan. Once all districts are drawn, the algorithm yields a sample of maps

representative of the target probability distribution.

7. The MCMC algorithms (Autry et al. 2020; Carter et al. 2019) also form districts

by drawing a random spanning tree and splitting it. Unlike the SMC algorithm, however, these

algorithms do not draw redistricting plans from scratch. Instead, the MCMC algorithms start with

an existing plan and modify it, merging a random pair of districts and then splitting them a new

way.

8. Diagnostic measures exist for both these algorithms which allow users to make sure

the algorithms are functioning correctly and accurately. The original papers for these algorithms

referenced above provide more detail on the algorithm specifics, empirical validation of their per-

formance, and the appropriateness of the chosen target distribution.

B. Implementation Details

18
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B.1. Race-blind simulation analysis

9. In my race-blind simulation analysis, I use the SMC algorithm for a couple of rea-

sons. First, unlike the MCMC algorithms, the SMC algorithm generates nearly independent sam-

ples, leading to a diverse set of redistricting plans that satisfy the specified constraints. Second,

the SMC algorithm avoids splitting political subdivision boundaries where possible, an important

consideration in the case of Alabama.

10. Article II(b) of the Reapportionment Committee Redistricting Guidelines (hereafter

the Guidelines) states “Congressional districts shall have minimal population deviation.” I selected

the population deviation threshold of 0.5% given the fact that our primary unit of analysis is vot-

ing districts (VTD), the smallest geographical unit for which the election results are available.

Although this means that the total population is not exactly equalized across the Congressional

districts in my simulated plans, this level of population deviation (i.e., about 3,500 people) is too

small to qualitatively change the conclusions of my analyses.

11. Article II(h) of the Guidelines require districts to be “contiguous and reasonably

compact”. The SMC algorithm I use is designed to generate contiguous and relatively compact

districts. Figure 7 of Appendix C shows that most of the simulated plans are more compact than

the enacted plan according to the Polsby-Popper measure (Polsby and Popper 1991), which is a

common metric of compactness used in the academic literature.

12. Article II(j)(iv) of the Guidelines call for minimizing the number of counties within

each district. To achieve this, I instructed the algorithm to reduce the number of county splits. I do

this in two ways. The first is instruct the algorithm to draw boundaries along county boundaries

where feasible, which mechanically limits the maximum number of possible county spits. To

further reduce the number of county splits, I also impose a small penalty against splitting counties

into the probability distribution that governs the sampling process. The mathematical formulation

of this constraint is Csplitsnsplits, where nsplits is the number of splits for a given plan or portion of a

plan and Csplits is a parameter, which controls the strength of the constraint. I set Csplits = 1, which is

balanced with the incumbency constraint (discussed in the next paragraph) as the maximum integer

19
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value without sacrificing the sampling efficiency and sample diversity. Figure 9 of Appendix D

shows that the simulated plans have fewer or equal number of county splits than the enacted plan,

which splits a total of 6 counties.

13. Article II(j)(i) of the Guidelines state that “Contests between incumbents will be

avoided whenever possible.” Indeed, the enacted plan includes no more than one incumbent in

each district. I follow this decision and ensure that all simulated plans have the same property.

This is achieved by adding a penalty to any sampled districts which pair incumbents, similar to

the penalty used for reducing splits. The mathematical formulation of this constraint is analogous

to that for splits, Cpairnpair, where npair is the number of incumbents paired for a given plan or

portion of a plan and again Cpair is a parameter which controls the strength of the constraint. I set

Cpair = 2 to ensure that I can sample plans without incumbent pairings in a reasonable portion of

the original sample. This value is balanced with Csplits to ensure that the final sample is diverse. As

this is probability-based, I sample 50,000 plans and reject those which still pair incumbents. Of

the remaining plans, I take the first 10,000 which do not pair any incumbents and do not split any

counties more than once. My list of incumbents does not include Representative Mo Brooks of the

fifth Congressional district who plans to run for the Senate.

B.2. One-MMD simulation analysis

14. The one-MMD simulation analysis proceeds in two steps. First, I run the short-

burst algorithm (Cannon et al. 2020) based on the merge-split type MCMC algorithm (Autry et

al. 2020; Carter et al. 2019). I designed the algorithm so that it will find one majority-minority

district (MMD) with the BVAP proportion between 50% and 51%, as instructed by counsel for

the plaintiffs. Additionally, I instructed the algorithm to seek MMDs with few county splits. I do

both by using the following mathematical criterion: IMMD −0.2 fsplits, where IMMD is an indicator

variable (1 if the plan has an MMD between 50 and 51% BVAP, 0 otherwise) for whether or not

there is an MMD in the plan, and fsplits is the fraction of counties that are split. In the enacted plan,

there is one MMD and 6 (out of 67) counties are split, creating a score of 0.982. Since within the

MMD itself, there are 3 county splits (Jefferson, Tuscaloosa, and Montgomery), I seek an MMD

20

Case 2:21-cv-01530-AMM   Document 68-4   Filed 12/14/21   Page 20 of 52Case 2:21-cv-01530-AMM   Document 88-1   Filed 12/27/21   Page 20 of 52



EXPERT REPORT

with 3 or fewer county splits. I instructed the short-burst algorithm to seek a score of 0.985, which

would indicate plans that have an MMD and the limited number of county splits.

15. While this algorithm seeks plans that meet the score, I run it more times than the

required number of plans so that I will have enough plans to analyze even in rare cases where the

algorithm fails to converge. Specifically, I run this algorithm 650 times, from which 444 plans

successfully meet this score, have no incumbent pairs, and create an MMD with 3 or fewer county

splits. Once I obtain 444 MMDs with the desirable characteristics, I run the race-blind analysis on

the rest of the state. Next, I simulate 10,000 plans created using these MMDs. To do this, I take

each simulated MMD and use the Sequential Monte Carlo (SMC) simulation algorithm (McCartan

and Imai 2020; Kenny et al. 2021) to generate the remaining districts in the rest of the state without

using race information. I use the same constraints as in the earlier race-blind analysis in the SMC

algorithm, to reduce the likelihood of incumbent pairs and limit the number of county splits. I

place a slightly higher weight on each constraint, i.e., Csplits = 3, than in the race-blind analysis,

because part of the map has already been accounted for in the creation of the MMD. Half of the

county splits in the enacted map, i.e., 3 out of 6, come from the single MMD, so this makes for

realistic comparison maps.

I aim to create 10,000 sample plans, and I again oversample so that I can remove maps from

the analysis that do not meet the specified criteria above. Simulation algorithms are probabilistic,

and it is possible to create maps which do not meet the criteria even when there is a weight placed

on them. By oversampling, I can remove the plans which do not meet the criteria and still reach

the targeted sample size of 10,000. Specifically, I randomly sample 300 of the 444 created MMDs.

For each of these simulated MMDs, I run a race-blind analysis on the rest of the state by taking 75

independent draws of the SMC algorithm.

Finally, I adjust for oversampling by removing ultimate plans that do not meet the criteria.

For example, a very small number of simulated plans (<1%) create 7 county splits, which are

dropped from the analysis. I also drop any simulated plan that contains an incumbent pair, and

take 50 independent draws from 200 randomly selected starting points, for a total of 10,000 plans.

21
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Figure 10: The number of county splits in each simulated majority-minority district (left) and in the
complete simulated plans (right). All simulated plans used in the analysis have the same number
or fewer splits than the enacted plan (red).

enacted plan.

19. For the one-MMD simulation analysis, Figure 10 presents the number of counties

split within the MMD (left plot) and the total number of counties split (right plot). The figure

shows that when compared to the enacted plan, all of the one-MMD simulated plans have fewer or

equal number of county splits within the MMD and across all districts.

E. References and Materials Considered

E.1. Data Sources

20. The 2016, 2018, and 2020 precinct-level shapefiles came from the Voting and Elec-

tion Science Team. Those shapefiles were joined to 2016, 2018, and 2020 precinct-level election

returns from the Alabama Secretary of State’s office, which were processed and cleaned by Open-

Elections.

21. The 2014 precinct-level election returns came from the Alabama Secretary of

State’s office, and, after cleaning, were joined those to the 2016 precinct-level shapefile acquired

from the Voting and Election Science Team. Since absentee and provisional vote is reported at the

county level, the county-level absentee and provisional votes for each candidate were distributed

24
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to the precincts in the county, proportional to the share of the candidate’s vote total in the county

that was reported from each precinct.

22. The 2020 Census Block shapefiles, total population by race and ethnicity, and vot-

ing age population by race and ethnicity were obtained directly from the Census FTP portal.

The VTD block assignment files, congressional district block assignment files, state house dis-

trict block assignment files, and state senate district block assignment files came from the Census

website. The draft congressional, state house, and state senate plans came from a member of the

Alabama Permanent Legislative Committee on Reapportionment.

23. For datasets that were on the 2020 census block level (total population, voting age

population, VTD assignment, congressional district assignment, state house district assignment,

and state senate district assignment), these datasets were joined to the 2020 Census block shapefile.

24. For datasets that were not on the level of the census block (2014, 2016, 2017, 2018,

and 2020 election returns – precinct), they were disaggregated down to the 2020 census block

level. Then, they were joined to the 2020 Census block shapefile. The full block-level dataset was

aggregated up to the level of the 2020 voting districts, taking into account (a) discontiguities in

voting districts and (b) splits of voting districts by any of the implemented and proposed plans.

E.2. References

Autry, Eric, Daniel Carter, Gregory Herschlag, Zach Hunter, and Jonathan Mattingly. 2020.

“Multi-scale merge-split Markov chain Monte Carlo for Redistricting.” arXiv preprint

arXiv:2008.08054.

Cannon, S., A. Goldbloom-Helzner, V. Gupta, J. N. Matthews, and B. Suwal. 2020. “Voting Rights,

Markov Chains, and Optimization by Short Bursts.” arXiv preprint arXiv:2011.02288.

Carter, Daniel, Gregory Herschlag, Zach Hunter, and Jonathan Mattingly. 2019. “A Merge-Split
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Kosuke Imai

Curriculum Vitae

November 2021

Contact Information

1737 Cambridge Street
Institute for Quantitative Social Science Phone: 617-384-6778
Harvard University Email: Imai@Harvard.Edu
Cambridge, MA 02138 URL: https://imai.fas.harvard.edu

Education

Ph.D. in Political Science, Harvard University (1999–2003)

A.M. in Statistics, Harvard University (2000–2002)

B.A. in Liberal Arts, The University of Tokyo (1994–1998)

Positions

Professor, Department of Government and Department of Statistics, Harvard Uni-
versity (2018 – present)

Professor, Department of Politics and Center for Statistics and Machine Learning,
Princeton University (2013 – 2018)

Founding Director, Program in Statistics and Machine Learning (2013
– 2017)

Professor of Visiting Status, Graduate Schools of Law and Politics, The University
of Tokyo (2016 – present)

Associate Professor, Department of Politics, Princeton University (2012 – 2013)

Assistant Professor, Department of Politics, Princeton University (2004 – 2012)

Visiting Researcher, Faculty of Economics, The University of Tokyo (August, 2006)

Instructor, Department of Politics, Princeton University (2003 – 2004)
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Honors and Awards

1. Invited to read “Experimental Evaluation of Computer-Assisted Human Decision-Making:
Application to Pretrial Risk Assessment Instrument.” before the Royal Statistical Society
Research Section, London (2021).

2. Excellence in Mentoring Award, awarded by the Society for Political Methodology (2021).

3. Statistical Software Award for developing statistical software that makes a significant
research contribution, for “fastLink: Fast Probabilistic Record Linkage,” awarded by the
Society for Political Methodology (2021).

4. Highly Cited Researcher (cross-field category) for “production of multiple highly cited
papers that rank in the top 1% by citations for field and year in Web of Science,” awarded
by Clarivate Analytics (2018, 2019, 2020).

5. President, The Society for Political Methodology (2017–2019). Vice President and President-
elect (2015–2017).

6. Elected Fellow, The Society for Political Methodology (2017).

7. The Nils Petter Gleditsch Article of the Year Award (2017), awarded by Journal of Peace
Research.

8. Statistical Software Award for developing statistical software that makes a significant re-
search contribution, for “mediation: R Package for Causal Mediation Analysis,” awarded
by the Society for Political Methodology (2015).

9. Outstanding Reviewer Award for Journal of Educational and Behavioral Statistics, given
by the American Educational Research Association (2014).

10. The Stanley Kelley, Jr. Teaching Award, given by the Department of Politics, Princeton
University (2013).

11. Pi Sigma Alpha Award for the best paper presented at the 2012 Midwest Political Science
Association annual meeting, for “Explaining Support for Combatants during Wartime:
A Survey Experiment in Afghanistan,” awarded by the Midwest Political Science Asso-
ciation (2013).

12. Invited to read “Experimental Designs for Identifying Causal Mechanisms” before the
Royal Statistical Society Research Section, London (2012).

13. Inaugural recipient of the Emerging Scholar Award for a young scholar making exceptional
contributions to political methodology who is within ten years of their terminal degree,
awarded by the Society for Political Methodology (2011).

14. Political Analysis Editors’ Choice Award for an article providing an especially significant
contribution to political methodology, for “Estimation of Heterogeneous Treatment Ef-
fects from Randomized Experiments, with Application to the Optimal Planning of the
Get-out-the-vote Campaign,” awarded by the Society for Political Methodology and Ox-
ford University Press (2011).

2 November 2021
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15. Tom Ten Have Memorial Award for the best poster presented at the 2011 Atlantic Causal
Inference Conference, for “Identifying Treatment Effect Heterogeneity through Optimal
Classification and Variable Selection,” awarded by the Departments of Biostatistics and
Statistics, University of Michigan (2011).

16. Nominated for the Graduate Mentoring Award, The McGraw Center for Teaching and
Learning, Princeton University (2010, 2011).

17. New Hot Paper, for the most-cited paper in the field of Economics & Business in the
last two months among papers published in the last year, for “Misunderstandings among
Experimentalists and Observationalists about Causal Inference,” named by Thomson
Reuters’ ScienceWatch (2009).

18. Warren Miller Prize for the best article published in Political Analysis, for “Matching
as Nonparametric Preprocessing for Reducing Model Dependence in Parametric Causal
Inference,” awarded by the Society for Political Methodology and Oxford University Press
(2008).

19. Fast Breaking Paper for the article with the largest percentage increase in citations among
those in the top 1% of total citations across the social sciences in the last two years, for
“Matching as Nonparametric Preprocessing for Reducing Model Dependence in Paramet-
ric Causal Inference,” named by Thomson Reuters’ ScienceWatch (2008).

20. Pharmacoepidemiology and Drug Safety Outstanding Reviewer Recognition (2008).

21. Miyake Award for the best political science article published in 2005, for “Do Get-Out-
The-Vote Calls Reduce Turnout? The Importance of Statistical Methods for Field Ex-
periments,” awarded by the Japanese Political Science Association (2006).

22. Toppan Prize for the best dissertation in political science, for Essays on Political Method-
ology, awarded by Harvard University (2004). Also, nominated for American Political
Science Association E.E. Schattschneider Award for the best doctoral dissertation in the
field of American government and politics.

Publications in English

Book

Imai, Kosuke. (2017). Quantitative Social Science: An Introduction. Princeton Univer-
sity Press. Translated into Japanese (2018), Chinese (2020), and Korean (2021).

Stata version (2021) with Lori D. Bougher.

Tidyverse version (forthcoming) with Nora Webb Williams

Refereed Journal Articles

1. Fan, Jianqing, Kosuke Imai, Inbeom Lee, Han Liu, Yang Ning, and Xiaolin Yang. “Op-
timal Covariate Balancing Conditions in Propensity Score Estimation.” Journal of Busi-
ness & Economic Statistics, Forthcoming.

3 November 2021
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2. Imai, Kosuke, Zhichao Jiang, D. James Greiner, Ryan Halen, and Sooahn Shin. “Ex-
perimental Evaluation of Computer-Assisted Human Decision-Making: Application to
Pretrial Risk Assessment Instrument.” (with discussion) Journal of the Royal Statisti-
cal Society, Series A (Statistics in Society), Forthcoming. To be read before the Royal
Statistical Society.

3. Imai, Kosuke, In Song Kim, and Erik Wang. “Matching Methods for Causal Inference
with Time-Series Cross-Sectional Data.” American Journal of Political Science, Forth-
coming.

4. Imai, Kosuke and Michael Lingzhi Li. “Experimental Evaluation of Individualized Treat-
ment Rules.” Journal of the American Statistical Association, Forthcoming.

5. de la Cuesta, Brandon, Naoki Egami, and Kosuke Imai.“Experimental Design and Sta-
tistical Inference for Conjoint Analysis: The Essential Role of Population Distribution.”
Political Analysis, Forthcoming.

6. Kenny, Christopher T., Shiro Kuriwaki, Cory McCartan, Evan Rosenman, Tyler Simko,
and Kosuke Imai. (2021). “The Use of Differential Privacy for Census Data and its
Impact on Redistricting: The Case of the 2020 U.S. Census.” Science Advances, Vol. 7,
No. 7 (October), pp. 1-17.

7. Imai, Kosuke and James Lo. (2021). “ Robustness of Empirical Evidence for the Demo-
cratic Peace: A Nonparametric Sensitivity Analysis.” International Organization, Vol.
75, No. 3 (Summer), pp. 901–919.

8. Imai, Kosuke, Zhichao Jiang, and Anup Malani. (2021). “Causal Inference with Inter-
ference and Noncompliance in the Two-Stage Randomized Experiments.” Journal of the
American Statistical Association, Vol. 116, No. 534, pp. 632-644.

9. Imai, Kosuke, and In Song Kim. (2021). “On the Use of Two-way Fixed Effects Regres-
sion Models for Causal Inference with Panel Data.” Political Analysis, Vol. 29, No. 3
(July), pp. 405–415.

10. Imai, Kosuke and Zhichao Jiang. (2020). “Identification and Sensitivity Analysis of
Contagion Effects with Randomized Placebo-Controlled Trials.” Journal of the Royal
Statistical Society, Series A (Statistics in Society), Vol. 183, No. 4 (October), pp. 1637–
1657.

11. Fifield, Benjamin, Michael Higgins, Kosuke Imai, and Alexander Tarr. (2020). “Auto-
mated Redistricting Simulation Using Markov Chain Monte Carlo.” Journal of Compu-
tational and Graphical Statistics, Vol. 29, No. 4, pp. 715–728.

12. Fifield, Benjamin, Kosuke Imai, Jun Kawahara, and Christopher T. Kenny. (2020). “The
Essential Role of Empirical Validation in Legislative Redistricting Simulation.” Statistics
and Public Policy, Vol. 7, No 1, pp. 52–68.

13. Ning, Yang, Sida Peng, and Kosuke Imai. (2020). “Robust Estimation of Causal Effects
via High-Dimensional Covariate Balancing Propensity Score.” Biometrika, Vol. 107, No.
3 (September), pp. 533—554.

4 November 2021
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14. Chou, Winston, Kosuke Imai, and Bryn Rosenfeld. (2020). “Sensitive Survey Questions
with Auxiliary Information.” Sociological Methods & Research, Vol. 49, No. 2 (May),
pp. 418–454.

15. Imai, Kosuke, Gary King, and Carlos Velasco Rivera. (2020). “Do Nonpartisan Pro-
grammatic Policies Have Partisan Electoral Effects? Evidence from Two Large Scale
Randomized Experiments.” Journal of Politics, Vol. 82, No. 2 (April), pp. 714–730.

16. Zhao, Shandong, David A. van Dyk, and Kosuke Imai. (2020). “Propensity-Score Based
Methods for Causal Inference in Observational Studies with Non-Binary Treatments.”
Statistical Methods in Medical Research, Vol. 29, No. 3 (March), pp. 709–727.

17. Lyall, Jason, Yang-Yang Zhou, and Kosuke Imai. (2020). “Can Economic Assistance
Shape Combatant Support in Wartime? Experimental Evidence from Afghanistan.”
American Political Science Review, Vol. 114, No. 1 (February), pp. 126–143.

18. Kim, In Song, Steven Liao, and Kosuke Imai. (2020). “Measuring Trade Profile with
Granular Product-level Trade Data.” American Journal of Political Science, Vol. 64,
No. 1 (January), pp. 102-117.

19. Enamorado, Ted and Kosuke Imai. (2019). “Validating Self-reported Turnout by Linking
Public Opinion Surveys with Administrative Records.” Public Opinion Quarterly, Vol.
83, No. 4 (Winter), pp. 723—748.

20. Blair, Graeme, Winston Chou, and Kosuke Imai. (2019). “List Experiments with Mea-
surement Error.” Political Analysis, Vol. 27, No. 4 (October), pp. 455–480.

21. Egami, Naoki, and Kosuke Imai. “Causal Interaction in Factorial Experiments: Appli-
cation to Conjoint Analysis.” Journal of the American Statistical Association, Vol. 114,
No. 526 (June), pp. 529-540.

22. Enamorado, Ted, Benjamin Fifield, and Kosuke Imai. (2019). “Using a Probabilistic
Model to Assist Merging of Large-scale Administrative Records.” American Political
Science Review, Vol. 113, No. 2 (May), pp. 353–371.

23. Imai, Kosuke and In Song Kim. (2019) “When Should We Use Linear Fixed Effects
Regression Models for Causal Inference with Longitudinal Data?.” American Journal of
Political Science, Vol. 63, No. 2 (April), pp. 467–490.

24. Imai, Kosuke, and Zhichao Jiang. (2018). “A Sensitivity Analysis for Missing Outcomes
Due to Truncation-by-Death under the Matched-Pairs Design.” Statistics in Medicine,
Vol. 37, No. 20 (September), pp. 2907–2922.

25. Fong, Christian, Chad Hazlett, and Kosuke Imai. (2018). “Covariate Balancing Propen-
sity Score for a Continuous Treatment: Application to the Efficacy of Political Advertise-
ments.” Annals of Applied Statistics, Vol. 12, No. 1, pp. 156–177.

26. Hirose, Kentaro, Kosuke Imai, and Jason Lyall. (2017). “Can Civilian Attitudes Predict
Insurgent Violence?: Ideology and Insurgent Tactical Choice in Civil War” Journal of
Peace Research, Vol. 51, No. 1 (January), pp. 47–63.
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27. Imai, Kosuke, James Lo, and Jonathan Olmsted. (2016). “Fast Estimation of Ideal Points
with Massive Data.” American Political Science Review, Vol. 110, No. 4 (December),
pp. 631–656.

28. Rosenfeld, Bryn, Kosuke Imai, and Jacob Shapiro. (2016). “An Empirical Validation
Study of Popular Survey Methodologies for Sensitive Questions.” American Journal of
Political Science, Vol. 60, No. 3 (July), pp. 783–802.

29. Imai, Kosuke and Kabir Khanna. (2016). “Improving Ecological Inference by Predicting
Individual Ethnicity from Voter Registration Record.” Political Analysis, Vol. 24, No. 2
(Spring), pp. 263–272.

30. Blair, Graeme, Kosuke Imai, and Yang-Yang Zhou. (2015). “Design and Analysis of the
Randomized Response Technique.” Journal of the American Statistical Association, Vol.
110, No. 511 (September), pp. 1304–1319.

31. Imai, Kosuke and Marc Ratkovic. (2015). “Robust Estimation of Inverse Probability
Weights for Marginal Structural Models.” Journal of the American Statistical Associa-
tion, Vol. 110, No. 511 (September), pp. 1013–1023. (lead article)

32. Lyall, Jason, Yuki Shiraito, and Kosuke Imai. (2015). “Coethnic Bias and Wartime
Informing.” Journal of Politics, Vol. 77, No. 3 (July), pp. 833–848.

33. Imai, Kosuke, Bethany Park, and Kenneth Greene. (2015). “Using the Predicted Re-
sponses from List Experiments as Explanatory Variables in Regression Models.” Political
Analysis, Vol. 23, No. 2 (Spring), pp. 180–196. Translated in Portuguese and Reprinted
in Revista Debates Vol. 9, No 1.

34. Blair, Graeme, Kosuke Imai, and Jason Lyall. (2014). “Comparing and Combining
List and Endorsement Experiments: Evidence from Afghanistan.” American Journal of
Political Science, Vol. 58, No. 4 (October), pp. 1043–1063.

35. Tingley, Dustin, Teppei Yamamoto, Kentaro Hirose, Luke Keele, and Kosuke Imai.
(2014). “mediation: R Package for Causal Mediation Analysis.” Journal of Statistical
Software, Vol. 59, No. 5 (August), pp. 1–38.

36. Imai, Kosuke and Marc Ratkovic. (2014). “Covariate Balancing Propensity Score.”
Journal of the Royal Statistical Society, Series B (Statistical Methodology), Vol. 76, No.
1 (January), pp. 243–263.

37. Lyall, Jason, Graeme Blair, and Kosuke Imai. (2013). “Explaining Support for Combat-
ants during Wartime: A Survey Experiment in Afghanistan.” American Political Science
Review, Vol. 107, No. 4 (November), pp. 679-705. Winner of the Pi Sigma Alpha Award.

38. Imai, Kosuke and Teppei Yamamoto. (2013). “Identification and Sensitivity Analysis for
Multiple Causal Mechanisms: Revisiting Evidence from Framing Experiments.” Political
Analysis, Vol. 21, No. 2 (Spring), pp. 141–171. (lead article).

39. Imai, Kosuke and Marc Ratkovic. (2013). “Estimating Treatment Effect Heterogeneity in
Randomized Program Evaluation.” Annals of Applied Statistics, Vol. 7, No. 1 (March),
pp. 443–470. Winner of the Tom Ten Have Memorial Award. Reprinted in Advances in
Political Methodology, R. Franzese, Jr. ed., Edward Elger, 2017.
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40. Imai, Kosuke, Dustin Tingley, and Teppei Yamamoto. (2013). “Experimental Designs
for Identifying Causal Mechanisms.”(with discussions) Journal of the Royal Statistical
Society, Series A (Statistics in Society), Vol. 176, No. 1 (January), pp. 5–51. (lead
article) Read before the Royal Statistical Society, March 2012.

41. Imai, Kosuke, and Dustin Tingley. (2012). “A Statistical Method for Empirical Testing of
Competing Theories.” American Journal of Political Science, Vol. 56, No. 1 (January),
pp. 218–236.

42. Blair, Graeme, and Kosuke Imai. (2012). “Statistical Analysis of List Experiments.”
Political Analysis, Vol. 20, No. 1 (Winter), pp. 47–77.

43. Imai, Kosuke, Luke Keele, Dustin Tingley, and Teppei Yamamoto. (2011). “Unpacking
the Black Box of Causality: Learning about Causal Mechanisms from Experimental and
Observational Studies.” American Political Science Review, Vol. 105, No. 4 (November),
pp. 765–789. Reprinted in Advances in Political Methodology, R. Franzese, Jr. ed.,
Edward Elger, 2017.

44. Bullock, Will, Kosuke Imai, and Jacob N. Shapiro. (2011). “Statistical Analysis of En-
dorsement Experiments: Measuring Support for Militant Groups in Pakistan.” Political
Analysis, Vol. 19, No. 4 (Autumn), pp. 363–384. (lead article)

45. Imai, Kosuke. (2011). “Multivariate Regression Analysis for the Item Count Technique.”
Journal of the American Statistical Association, Vol. 106, No. 494 (June), pp. 407–416.
(featured article)

46. Ho, Daniel E., Kosuke Imai, Gary King, and Elizabeth Stuart. (2011). “MatchIt: Non-
parametric Preprocessing for Parametric Causal Inference.” Journal of Statistical Soft-
ware, Vol. 42 (Special Volume on Political Methodology), No. 8 (June), pp. 1–28.

47. Imai, Kosuke, Ying Lu, and Aaron Strauss. (2011). “eco: R Package for Ecological
Inference in 2 × 2 Tables.” Journal of Statistical Software, Vol. 42 (Special Volume on
Political Methodology), No. 5 (June), pp. 1–23.

48. Imai, Kosuke and Aaron Strauss. (2011). “Estimation of Heterogeneous Treatment
Effects from Randomized Experiments, with Application to the Optimal Planning of the
Get-out-the-vote Campaign.” Political Analysis, Vol. 19, No. 1 (Winter), pp. 1–19.
(lead article) Winner of the Political Analysis Editors’ Choice Award.

49. Imai, Kosuke, Luke Keele, and Dustin Tingley. (2010). “A General Approach to Causal
Mediation Analysis.” Psychological Methods, Vol. 15, No. 4 (December), pp. 309–334.
(lead article)

50. Imai, Kosuke and Teppei Yamamoto. (2010). “Causal Inference with Differential Mea-
surement Error: Nonparametric Identification and Sensitivity Analysis.” American Jour-
nal of Political Science, Vol. 54, No. 2 (April), pp. 543–560.

51. Imai, Kosuke, Luke Keele, and Teppei Yamamoto. (2010). “Identification, Inference, and
Sensitivity Analysis for Causal Mediation Effects.” Statistical Science, Vol. 25, No. 1
(February), pp. 51–71.
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52. King, Gary, Emmanuela Gakidou, Kosuke Imai, Jason Lakin, Ryan T. Moore, Clayton
Nall, Nirmala Ravishankar, Manett Vargas, Martha Maŕıa Téllez-Rojo, Juan Eugenio
Hernández Ávila, Mauricio Hernández Ávila, and Héctor Hernández Llamas. (2009).
“Public Policy for the Poor? A Randomized Ten-Month Evaluation of the Mexican
Universal Health Insurance Program.” (with a comment) The Lancet, Vol. 373, No.
9673 (April), pp. 1447–1454.

53. Imai, Kosuke, Gary King, and Clayton Nall. (2009). “The Essential Role of Pair Matching
in Cluster-Randomized Experiments, with Application to the Mexican Universal Health
Insurance Evaluation.” (with discussions) Statistical Science, Vol. 24, No. 1 (February),
pp. 29–53.

54. Imai, Kosuke. (2009). “Statistical Analysis of Randomized Experiments with Nonignor-
able Missing Binary Outcomes: An Application to a Voting Experiment.” Journal of the
Royal Statistical Society, Series C (Applied Statistics), Vol. 58, No. 1 (February), pp.
83–104.

55. Imai, Kosuke, Gary King, and Olivia Lau. (2008). “Toward A Common Framework of
Statistical Analysis and Development.” Journal of Computational and Graphical Statis-
tics, Vol. 17, No. 4 (December), pp. 892–913.

56. Imai, Kosuke. (2008). “Variance Identification and Efficiency Analysis in Experiments
under the Matched-Pair Design.” Statistics in Medicine, Vol. 27, No. 4 (October), pp.
4857–4873.

57. Ho, Daniel E., and Kosuke Imai. (2008). “Estimating Causal Effects of Ballot Order from
a Randomized Natural Experiment: California Alphabet Lottery, 1978–2002.” Public
Opinion Quarterly, Vol. 72, No. 2 (Summer), pp. 216–240.

58. Imai, Kosuke, Gary King, and Elizabeth A. Stuart. (2008). “Misunderstandings among
Experimentalists and Observationalists: Balance Test Fallacies in Causal Inference.”
Journal of the Royal Statistical Society, Series A (Statistics in Society), Vol. 171, No.
2 (April), pp. 481–502. Reprinted in Field Experiments and their Critics, D. Teele ed.,
New Haven: Yale University Press, 2013.

59. Imai, Kosuke, Ying Lu, and Aaron Strauss. (2008). “Bayesian and Likelihood Ecological
Inference for 2 × 2 Tables: An Incomplete Data Approach.” Political Analysis, Vol. 16,
No. 1 (Winter), pp. 41–69.

60. Imai, Kosuke. (2008). “Sharp Bounds on the Causal Effects in Randomized Experiments
with “Truncation-by-Death”.” Statistics & Probability Letters, Vol. 78, No. 2 (February),
pp. 144–149.

61. Imai, Kosuke and Samir Soneji. (2007). “On the Estimation of Disability-Free Life
Expectancy: Sullivan’s Method and Its Extension.” Journal of the American Statistical
Association, Vol. 102, No. 480 (December), pp. 1199–1211.

62. Horiuchi, Yusaku, Kosuke Imai, and Naoko Taniguchi. (2007). “Designing and Analyz-
ing Randomized Experiments: Application to a Japanese Election Survey Experiment.”
American Journal of Political Science, Vol. 51, No. 3 (July), pp. 669–687.
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63. Ho, Daniel E., Kosuke Imai, Gary King, and Elizabeth A. Stuart. (2007). “Matching
as Nonparametric Preprocessing for Reducing Model Dependence in Parametric Causal
Inference.” Political Analysis, Vol. 15, No. 3 (Summer), pp. 199–236. (lead article)
Winner of the Warren Miller Prize.

64. Ho, Daniel E., and Kosuke Imai. (2006). “Randomization Inference with Natural Exper-
iments: An Analysis of Ballot Effects in the 2003 California Recall Election.” Journal of
the American Statistical Association, Vol. 101, No. 475 (September), pp. 888–900.

65. Imai, Kosuke, and David A. van Dyk. (2005). “MNP: R Package for Fitting the Multi-
nomial Probit Model.” Journal of Statistical Software, Vol. 14, No. 3 (May), pp. 1–32.
abstract reprinted in Journal of Computational and Graphical Statistics (2005) Vol. 14,
No. 3 (September), p. 747.

66. Imai, Kosuke. (2005). “Do Get-Out-The-Vote Calls Reduce Turnout? The Importance
of Statistical Methods for Field Experiments.” American Political Science Review, Vol.
99, No. 2 (May), pp. 283–300.

67. Imai, Kosuke, and David A. van Dyk. (2005). “A Bayesian Analysis of the Multinomial
Probit Model Using Marginal Data Augmentation.” Journal of Econometrics, Vol. 124,
No. 2 (February), pp. 311–334.

68. Imai, Kosuke, and David A. van Dyk. (2004). “Causal Inference With General Treat-
ment Regimes: Generalizing the Propensity Score.” Journal of the American Statistical
Association, Vol. 99, No. 467 (September), pp. 854–866.

69. Imai, Kosuke, and Gary King. (2004). “Did Illegal Overseas Absentee Ballots Decide the
2000 U.S. Presidential Election?” Perspectives on Politics, Vol. 2, No. 3 (September),
pp. 537–549. Our analysis is a part of The New York Times article, “How Bush Took
Florida: Mining the Overseas Absentee Vote” By David Barstow and Don van Natta Jr.
July 15, 2001, Page 1, Column 1.

Invited Contributions

1. Imai, Kosuke, and Zhichao Jiang. (2019). “Comment: The Challenges of Multiple
Causes.” Journal of the American Statistical Association, Vol. 114, No. 528, pp. 1605—
1610.

2. Benjamin, Daniel J., et al. (2018). “Redefine Statistical Significance.” Nature Human
Behaviour, Vol. 2, No. 1, pp. 6–10.

3. de la Cuesta, Brandon and Kosuke Imai. (2016). “Misunderstandings about the Regres-
sion Discontinuity Design in the Study of Close Elections.” Annual Review of Political
Science, Vol. 19, pp. 375–396.

4. Imai, Kosuke (2016). “Book Review of Causal Inference for Statistics, Social, and
Biomedical Sciences: An Introduction. by Guido W. Imbens and Donald B. Rubin.”
Journal of the American Statistical Association, Vol. 111, No. 515, pp. 1365–1366.

5. Imai, Kosuke, Bethany Park, and Kenneth F. Greene. (2015). “Usando as respostas
previśıveis da abordagem list-experiments como variaveis explicativás em modelos de
regressão.” Revista Debates, Vol. 9, No. 1, pp. 121–151. First printed in Political
Analysis, Vol. 23, No. 2 (Spring).
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6. Imai, Kosuke, Luke Keele, Dustin Tingley, and Teppei Yamamoto. (2014). “Comment
on Pearl: Practical Implications of Theoretical Results for Causal Mediation Analysis.”
Psychological Methods, Vol. 19, No. 4 (December), pp. 482–487.

7. Imai, Kosuke, Gary King, and Elizabeth A. Stuart. (2014). “Misunderstandings among
Experimentalists and Observationalists: Balance Test Fallacies in Causal Inference.” in
Field Experiments and their Critics: Essays on the Uses and Abuses of Experimentation
in the Social Sciences, D. L. Teele ed., New Haven: Yale University Press, pp. 196–227.
First printed in Journal of the Royal Statistical Society, Series A (Statistics in Society),
Vol. 171, No. 2 (April).

8. Imai, Kosuke, Dustin Tingley, and Teppei Yamamoto. (2013). “Reply to Discussions
of “Experimental Designs for Identifying Causal Mechanisms”.” Journal of the Royal
Statistical Society, Series A (Statistics in Society), Vol. 173, No. 1 (January), pp. 46–49.

9. Imai, Kosuke. (2012). “Comments: Improving Weighting Methods for Causal Mediation
Analysis.” Journal of Research on Educational Effectiveness, Vol. 5, No. 3, pp. 293–295.

10. Imai, Kosuke. (2011). “Introduction to the Virtual Issue: Past and Future Research
Agenda on Causal Inference.” Political Analysis, Virtual Issue: Causal Inference and
Political Methodology.

11. Imai, Kosuke, Booil Jo, and Elizabeth A. Stuart. (2011). “Commentary: Using Potential
Outcomes to Understand Causal Mediation Analysis.” Multivariate Behavioral Research,
Vol. 46, No. 5, pp. 842–854.

12. Imai, Kosuke, Luke Keele, Dustin Tingley, and Teppei Yamamoto. (2010). “Causal
Mediation Analysis Using R,” in Advances in Social Science Research Using R, H. D.
Vinod (ed.), New York: Springer (Lecture Notes in Statistics), pp. 129–154.

13. Imai, Kosuke, Gary King, and Clayton Nall. (2009). “Rejoinder: Matched Pairs and
the Future of Cluster-Randomized Experiments.” Statistical Science, Vol. 24, No. 1
(February), pp. 65–72.

14. Imai, Kosuke. (2003). “Review of Jeff Gill’s Bayesian Methods: A Social and Behavioral
Sciences Approach,” The Political Methodologist, Vol. 11 No. 1, 9–10.

Refereed Conference Proceedings

1. Svyatkovskiy, Alexey, Kosuke Imai, Mary Kroeger, and Yuki Shiraito. (2016). “Large-
scale text processing pipeline with Apache Spark,” IEEE International Conference on
Big Data, Washington, DC, pp. 3928-3935.

Other Publications and Manuscripts

1. Goldstein, Daniel, Kosuke Imai, Anja S. Göritz, and Peter M. Gollwitzer. (2008). “Nudg-
ing Turnout: Mere Measurement and Implementation Planning of Intentions to Vote.”

2. Ho, Daniel E. and Kosuke Imai. (2004). “ The Impact of Partisan Electoral Regulation:
Ballot Effects from the California Alphabet Lottery, 1978–2002.” Princeton Law & Public
Affairs Paper No. 04-001; Harvard Public Law Working Paper No. 89.
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3. Imai, Kosuke. (2003). “Essays on Political Methodology,” Ph.D. Thesis. Department of
Government, Harvard University.

4. Imai, Kosuke, and Jeremy M. Weinstein. (2000). “Measuring the Economic Impact of
Civil War,” Working Paper Series No. 51, Center for International Development, Harvard
University.

Selected Manuscripts

1. McCartan, Cory, Jacob Brown, and Kosuke Imai. “Measuring and Modeling Neighbor-
hoods.”

2. Ben-Michael, Eli, D. James Greiner, Kosuke Imai, and Zhichao Jiang. “Safe Policy
Learning through Extrapolation: Application to Pre-trial Risk Assessment.”

3. Tarr, Alexander and Kosuke Imai. “Estimating Average Treatment Effects with Support
Vector Machines.”

4. McCartan, Cory and Kosuke Imai. “Sequential Monte Carlo for Sampling Balanced and
Compact Redistricting Plans.”

5. Imai, Kosuke and Zhichao Jiang. “Principal Fairness for Human and Algorithmic Decision-
Making.”

6. Papadogeorgou, Georgia, Kosuke Imai, Jason Lyall, and Fan Li. “Causal Inference with
Spatio-temporal Data: Estimating the Effects of Airstrikes on Insurgent Violence in Iraq.”

7. Eshima, Shusei, Kosuke Imai, and Tomoya Sasaki. “Keyword Assisted Topic Models.”

8. Tarr, Alexander, June Hwang, and Kosuke Imai. “Automated Coding of Political Cam-
paign Advertisement Videos: An Empirical Validation Study.”

9. Olivella, Santiago, Tyler Pratt, and Kosuke Imai. “Dynamic Stochastic Blockmodel
Regression for Social Networks: Application to International Conflicts.”

10. Chan, K.C.G, K. Imai, S.C.P. Yam, Z. Zhang. “Efficient Nonparametric Estimation of
Causal Mediation Effects.”

11. Barber, Michael and Kosuke Imai. “Estimating Neighborhood Effects on Turnout from
Geocoded Voter Registration Records.”

12. Hirano, Shigeo, Kosuke Imai, Yuki Shiraito, and Masaki Taniguchi. “Policy Positions in
Mixed Member Electoral Systems: Evidence from Japan.”

Publications in Japanese

1. Imai, Kosuke. (2007). “Keiryō Seijigaku niokeru Ingateki Suiron (Causal Inference in
Quantitative Political Science).” Leviathan, Vol. 40, Spring, pp. 224–233.

2. Horiuchi, Yusaku, Kosuke Imai, and Naoko Taniguchi. (2005). “Seisaku Jyōhō to Tōhyō
Sanka: Field Jikken ni yoru Kensyō (Policy Information and Voter Participation: A
Field Experiment).” Nenpō Seijigaku (The Annals of the Japanese Political Science
Association), 2005–I, pp. 161–180.
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3. Taniguchi, Naoko, Yusaku Horiuchi, and Kosuke Imai. (2004). “Seitō Saito no Etsuran
ha Tohyō Kōdō ni Eikyō Suruka? (Does Visiting Political Party Websites Influence Voting
Behavior?)” Nikkei Research Report, Vol. IV, pp. 16–19.

Statistical Software

1. Eshima, Shusei, Kosuke Imai, and Tomoya Sasaki. “Keyword Assisted Topic Models.”
The Comprehensive R Archive Network and GitHub. 2020.

2. Li, Michael Lingzhi and Kosuke Imai. “evalITR: Evaluating Individualized Treatment
Rules.” available through The Comprehensive R Archive Network and GitHub. 2020.

3. Egami, Naoki, Brandon de la Cuesta, and Kosuke Imai. “factorEx: Design and Analysis
for Factorial Experiments.” available through The Comprehensive R Archive Network
and GitHub. 2019.

4. Kim, In Song, Erik Wang, Adam Rauh, and Kosuke Imai. “PanelMatch: Matching
Methods for Causal Inference with Time-Series Cross-Section Data.” available through
GitHub. 2018.

5. Olivella, Santiago, Adeline Lo, Tyler Pratt, and Kosuke Imai. “NetMix: Mixed-membership
Regression Stochastic Blockmodel for Networks.” available through CRAN and Github.
2019.

6. Enamorado, Ted, Benjamin Fifield, and Kosuke Imai. “fastLink: Fast Probabilistic
Record Linkage.” available through The Comprehensive R Archive Network and GitHub.
Winner of the Statistical Software Award. 2017.

7. Khanna, Kabir, and Kosuke Imai. “wru: Who Are You? Bayesian Predictions of Racial
Category Using Surname and Geolocation.” available through The Comprehensive R
Archive Network and GitHub. 2015.

8. Fifield, Benjamin, Christopher T. Kenny, Cory McCartan, and Kosuke Imai. “redist:
Markov Chain Monte Carlo Methods for Redistricting Simulation.” available through
The Comprehensive R Archive Network and GitHub. 2015.

9. Imai, Kosuke, James Lo, and Jonathan Olmsted. “emIRT: EM Algorithms for Estimat-
ing Item Response Theory Models.” available through The Comprehensive R Archive
Network. 2015.

10. Blair, Graeme, Yang-Yang Zhou, and Kosuke Imai. “rr: Statistical Methods for the
Randomized Response Technique.” available through The Comprehensive R Archive
Network and GitHub. 2015.

11. Fong, Christian, Marc Ratkovic, and Kosuke Imai. “CBPS: R Package for Covariate
Balancing Propensity Score.” available through The Comprehensive R Archive Network
and GitHub. 2012.

12. Egami, Naoki, Marc Ratkovic, and Kosuke Imai. “FindIt: R Package for Finding Hetero-
geneous Treatment Effects.” available through The Comprehensive R Archive Network
and GitHub. 2012.
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13. Kim, In Song, and Kosuke Imai. “wfe: Weighted Linear Fixed Effects Regression Models
for Causal Inference.” available through The Comprehensive R Archive Network. 2011.

14. Shiraito, Yuki, and Kosuke Imai. “endorse: R Package for Analyzing Endorsement Ex-
periments.” available through The Comprehensive R Archive Network and GitHub. 2012.

15. Blair, Graeme, and Kosuke Imai. “list: Statistical Methods for the Item Count Technique
and List Experiments.” available through The Comprehensive R Archive Network and
GitHub. 2011.

16. Tingley, Dustin, Teppei Yamamoto, Kentaro Hirose, Luke Keele, and Kosuke Imai. “me-
diation: R Package for Causal Mediation Analysis.” available through The Comprehen-
sive R Archive Network and GitHub. 2009. Winner of the Statistical Software Award.
Reviewed in Journal of Educational and Behavioral Statistics.

17. Imai, Kosuke. “experiment: R Package for Designing and Analyzing Randomized Exper-
iments.” available through The Comprehensive R Archive Network. 2007.

18. Ho, Daniel E., Kosuke Imai, Gary King, and Elizabeth Stuart. “MatchIt: Nonparametric
Preprocessing for Parametric Causal Inference.” available through The Comprehensive
R Archive Network and GitHub. 2005.

19. Imai, Kosuke, Ying Lu, and Aaron Strauss. “eco: Ecological Inference in 2 × 2 Tables.”
available through The Comprehensive R Archive Network and GitHub. 2004.

20. Imai, Kosuke, and David A. van Dyk. “MNP: R Package for Fitting the Multinomial
Probit Model.” available through The Comprehensive R Archive Network and GitHub.
2004.

21. Imai, Kosuke, Gary King, and Olivia Lau. “Zelig: Everyone’s Statistical Software.”
available through The Comprehensive R Archive Network. 2004.

External Research Grants

Principal Investigator

1. National Science Foundation (2021–2024). “Collaborative Research: Causal Inference
with Spatio-Temporal Data on Human Dynamics in Conflict Settings.” (Algorithm for
Threat Detection Program; DMS-2124463). Principal Investigator (with Georgia Papado-
georgou and Jason Lyall) $485,340.

2. National Science Foundation (2021–2023). “Evaluating the Impacts of Machine Learn-
ing Algorithms on Human Decisions.” (Methodology, Measurement, and Statistics Pro-
gram; SES-2051196). Principal Investigator (with D. James Greiner and Zhichao Jiang)
$330,000.

3. Cisco Systems, Inc. (2020–2022). “Evaluating the Impacts of Algorithmic Recommen-
dations on the Fairness of Human Decisions.” (Ethics in AI; CG# 2370386) Principal
Investigator (with D. James Greiner and Zhichao Jiang) $110,085.

4. The Alfred P. Sloan Foundation (2020–2022). “Causal Inference with Complex Treatment
Regimes: Design, Identification, Estimation, and Heterogeneity.” (Economics Program;
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2020–13946) Co-Principal Investigator (with Francesca Dominici and Jose Zubizarreta)
$996,299

5. Facebook Research Grant (2018). $25,000.

6. National Science Foundation (2016–2021). “Collaborative Conference Proposal: Sup-
port for Conferences and Mentoring of Women and Underrepresented Groups in Political
Methodology.” (Methodology, Measurement and Statistics and Political Science Pro-
grams; SES–1628102) Principal Investigator (with Jeffrey Lewis) $312,322. Supplement
(SES–1831370) $60,000.

7. The United States Agency for International Development (2015–2017). “Unemployment
and Insurgent Violence in Afghanistan: Evidence from the Community Development
Program.” (AID–OAA–A–12–00096) Principal Investigator (with Jason Lyall) $188,037

8. The United States Institute of Peace (2015–2016). “Assessing the Links between Eco-
nomic Interventions and Stability: An impact evaluation of vocational and skills training
in Kandahar, Afghanistan,” Principal Investigator (with David Haines, Jon Kurtz, and
Jason Lyall) $144,494.

9. Amazon Web Services in Education Research Grant (2014). Principal Investigator (with
Graeme Blair and Carlos Velasco Rivera) $3,000.

10. Development Bank of Latin America (CAF) (2013). “The Origins of Citizen Support for
Narcos: An Empirical Investigation,” Principal Investigator (with Graeme Blair, Fabiana
Machado, and Carlos Velasco Rivera). $15,000.

11. The International Growth Centre (2011–2013). “Poverty, Militancy, and Citizen Demands
in Natural Resource-Rich Regions: Randomized Evaluation of the Oil Profits Dividend
Plan for the Niger Delta” (RA–2010–12–013). Principal Investigator (with Graeme Blair).
$117,116.

12. National Science Foundation, (2009–2012). “Statistical Analysis of Causal Mechanisms:
Identification, Inference, and Sensitivity Analysis,” (Methodology, Measurement, and
Statistics Program and Political Science Program; SES–0918968). Principal Investigator.
$97,574.

13. National Science Foundation, (2009–2011). “Collaborative Research: The Measurement
and Identification of Media Priming Effects in Political Science,” (Methodology, Measure-
ment, and Statistics Program and Political Science Program; SES–0849715). Principal
Investigator (with Nicholas Valentino). $317,126.

14. National Science Foundation, (2008–2009). “New Statistical Methods for Randomized
Experiments in Political Science and Public Policy,” (Political Science Program; SES–
0752050). Principal Investigator. $52,565.

15. National Science Foundation, (2006–2009). “Collaborative Research: Generalized Propen-
sity Score Methods,” (Methodology, Measurement and Statistics Program; SES–0550873).
Principal Investigator (with Donald B. Rubin and David A. van Dyk). $460,000.

16. The Telecommunications Advancement Foundation, (2004). “Analyzing the Effects of
Party Webpages on Political Opinions and Voting Behavior,” Principal Investigator (with
Naoko Taniguchi and Yusaku Horiuchi). $12,000.
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Adviser and Statistical Consultant

1. National Science Foundation (2016–2017). “Doctoral Dissertation Research: Crossing
Africa’s Arbitrary Borders: How Refugees Shape National Boundaries by Challenging
Them.” (Political Science Program, SES–1560636). Principal Investigator and Adviser
for Co-PI Yang-Yang Zhou’s Dissertation Research. $18,900.

2. Institute of Education Sciences (2012–2014). “Academic and Behavioral Consequences
of Visible Security Measures in Schools” (R305A120181). Statistical Consultant (Emily
Tanner-Smith, Principal Investigator). $351,228.

3. National Science Foundation (2013–2014). “Doctoral Dissertation Research: Open Trade
for Sale: Lobbying by Productive Exporting Firm” (Political Science Program, SES–
1264090). Principal Investigator and Adviser for Co-PI In Song Kim’s Dissertation Re-
search. $22,540.

4. National Science Foundation (2012–2013). “Doctoral Dissertation Research: The Poli-
tics of Location in Resource Rent Distribution and the Projection of Power in Africa”
(Political Science Program, SES–1260754). Principal Investigator and Adviser for Co-PI
Graeme Blair’s Dissertation Research. $17,640.

Invited Short Courses and Outreach Lectures

1. Short Course on Causal Inference and Statistics – Department of Political Science, Rice
University, 2009; Institute of Political Science, Academia Sinica, 2014.

2. Short Course on Causal Inference and Identification, The Empirical Implications of The-
oretical Models (EITM) Summer Institute – Harris School of Public Policy, University of
Chicago, 2011; Department of Politics, Princeton University, 2012.

3. Short Course on Causal Mediation Analysis – Summer Graduate Seminar, Institute of
Statistical Mathematics, Tokyo Japan, 2010; Society for Research on Educational Effec-
tiveness Conference, Washington DC, Fall 2011, Spring 2012, Spring 2015; Inter-American
Development Bank, 2012; Center for Education Research, University of Wisconsin, Madi-
son, 2012; Bobst Center for Peace and Justice, Princeton University, 2014; Graduate
School of Education, University of Pennsylvania, 2014; EITM Summer Institute, Duke
University, 2014; Center for Lifespan Psychology, Max Planck Institute for Human De-
velopment, 2015; School of Communication Research, University of Amsterdam, 2015;
Uppsala University, 2016

4. Short Course on Covariate Balancing Propensity Score – Society for Research on Ed-
ucational Effectiveness Conference, Washington DC, Spring 2013; Uppsala University,
2016

5. Short Course on Matching Methods for Causal Inference – Institute of Behavioral Science,
University of Colorado, Boulder, 2009; Department of Political Science, Duke University,
2013.

6. Lecture on Statistics and Social Sciences – New Jersey Japanese School, 2011, 2016;
Kaisei Academy, 2012, 2014; Princeton University Wilson College, 2012; University of
Tokyo, 2014
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Selected Presentations

1. Distinguished speaker, Harvard College Summer Program for Undergraduates in Data
Science, 2021.

2. Keynote speaker, Kansas-Western Missouri Chapter of the American Statistical Associ-
ation, 2021.

3. Invited plenary panelist, Association for Computing Machinery Conference on Fairness,
Accountability, and Transparency (ACM FAccT) 2021.

4. Keynote speaker, Taiwan Political Science Association, 2020.

5. Keynote speaker, Boston Japanese Researchers Forum, Massachusetts Institute of Tech-
nology, 2020.

6. Keynote speaker, Causal Mediation Analysis Training Workshop, Mailman School of
Public Health, Columbia University, 2020.

7. Keynote speaker, Special Workshop on Evidence-based Policy Making. World Economic
Forum, Centre for the Fourth Industrial Revolution, Japan, 2020.

8. Distinguished speaker, Institute for Data, Systems, and Society. Massachusetts Institute
of Technology, 2019.

9. Keynote speaker, The Harvard Experimental Political Science Graduate Student Confer-
ence, Harvard University, 2019.

10. Invited speaker, Beyond Curve Fitting: Causation, Counterfactuals, and Imagination-
based AI. Association for the Advancement of Artificial Intelligence, Spring Symposium,
Stanford University, 2019.

11. Inaugural speaker, Causal Inference Seminar, Departments of Biostatistics and Statistics,
Boston University, 2019.

12. Keynote speaker, The Second Latin American Political Methodology Meeting, Universi-
dad de los Andes (Department of Political Science), 2018.

13. Keynote speaker, The First Latin American Political Methodology Meeting, Pontifical
Catholic University of Chile (Department of Political Science), 2017.

14. Keynote speaker, Workshop on Uncovering Causal Mechanisms, University of Munich
(Department of Economics), 2016.

15. Keynote speaker, The National Quality Registry Research Conference, Stockholm, 2016.

16. Keynote speaker, The UK-Causal Inference Meeting, University of Bristol (School of
Mathematics), 2015.

17. Keynote speaker, The UP-STAT Conference, the Upstate Chapters of the American Sta-
tistical Association, 2015.

18. Keynote speaker, The Winter Conference in Statistics, Swedish Statistical Society and
Ume̊a University (Department of Mathematics and Mathematical Statistics), 2015.
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19. Inaugural invited speaker, The International Methods Colloquium, Rice University, 2015.

20. Invited speaker, The International Meeting on Experimental and Behavioral Social Sci-
ences, University of Oxford (Nuffield College), 2014.

21. Keynote speaker, The Annual Conference of Australian Society for Quantitative Political
Science, University of Sydney, 2013.

22. Keynote speaker, The Graduate Student Conference on Experiments in Interactive Deci-
sion Making, Princeton University. 2008.

Conferences Organized

1. The Asian Political Methodology Meetings (January 2014, 2015, 2016, 2017, 2018; co-
organizer)

2. The Experimental Research Workshop (September 2012; co-organizer)

3. The 12th World Meeting of the International Society for Bayesian Analysis (June 2012;
a member of the organizing committee)

4. Conference on Causal Inference and the Study of Conflict and State Building (May 2012;
organizer)

5. The 28th Annual Society for Political Methodology Summer Meeting (July 2011; host)

6. Conference on New Methodologies and their Applications in Comparative Politics and
International Relations (February 2011; co-organizer)

Teaching

Courses Taught at Harvard

1. Stat 286/Gov 2003 Causal Inference (formally Stat 186/Gov 2002): introduction to causal
inference

2. Gov 2003 Topics in Quantitative Methodology: causal inference, applied Bayesian statis-
tics, machine learning

Courses Taught at Princeton

1. POL 245 Visualizing Data: exploratory data analysis, graphical statistics, data visual-
ization

2. POL 345 Quantitative Analysis and Politics: a first course in quantitative social science

3. POL 451 Statistical Methods in Political Science: basic probability and statistical theory,
their applications in the social sciences

4. POL 502 Mathematics for Political Science: real analysis, linear algebra, calculus

5. POL 571 Quantitative Analysis I: probability theory, statistical theory, linear models

6. POL 572 Quantitative Analysis II: intermediate applied statistics
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7. POL 573 Quantitative Analysis III: advanced applied statistics

8. POL 574 Quantitative Analysis IV: advanced applied statistics with various topics in-
cluding Bayesian statistics and causal inference

9. Reading Courses: basic mathematical probability and statistics, applied bayesian statis-
tics, spatial statistics

Advising

Current Students

1. Soubhik Barari (Government)

2. Adam Breuer (Computer Science and Government). To be Assistant Professor, Depart-
ment of Government and Department of Computer Science, Dartmouth College

3. Jacob Brown (Government)

4. Ambarish Chattopadhyay (Statistics)

5. Shusei Eshima (Government)

6. Georgina Evans (Government)

7. Dae Woong Ham (Statistics)

8. Christopher T. Kenny (Government)

9. Michael Lingzhe Li (MIT, Operations Research Center)

10. Jialu Li (Government)

11. Cory McCartan (Statistics)

12. Sayumi Miyano (Princeton, Politics)

13. Sun Young Park (Government)

14. Casey Petroff (Political Economy and Government)

15. Averell Schmidt (Kennedy School)

16. Sooahn Shin (Government)

17. Tyler Simko (Government)

18. Soichiro Yamauchi (Government)

19. Yi Zhang (Statistics)

Current Postdocs

1. Eli Ben-Michael

2. Evan Rosenman

18 November 2021

Case 2:21-cv-01530-AMM   Document 68-4   Filed 12/14/21   Page 46 of 52Case 2:21-cv-01530-AMM   Document 88-1   Filed 12/27/21   Page 46 of 52



Kosuke Imai

Former Students

1. Alexander Tarr (Ph.D. in 2021, Department of Electrical and Computer Engineering,
Princeton University; Dissertation Committee Chair)

2. Connor Jerzak (Ph.D. in 2021, Department of Government, Harvard University). Post-
doctoral Fellow, Linkoping University. To be Assistant Professor, Department of Gov-
ernment, University of Texas, Austin

3. Shiro Kuriwaki (Ph.D. in 2021, Department of Government, Harvard University). Post-
doctoral Fellow, Stanford University. To be Assistant Professor, Department of Political
Science, Yale University

4. Erik Wang (Ph.D. in 2020, Department of Politics, Princeton University). Assistant
Professor, Department of Political and Social Change, Australian National University

5. Diana Stanescu (Ph.D. in 2020, Department of Politics, Princeton University). Postdoc-
toral Fellow, Stanford University

6. Nicole Pashley (Ph.D. in 2020, Department of Statistics, Harvard University). Assistant
Professor, Department of Statistics, Rutgers University

7. Asya Magazinnik (Ph.D. in 2020, Department of Politics, Princeton University). Assis-
tant Professor, Department of Political Science, Massachusetts Institute of Technology

8. Max Goplerud (Ph.D. in 2020, Department of Government, Harvard University). Assis-
tant Professor, Department of Political Science, University of Pittsburgh

9. Naoki Egami (Ph.D. in 2020, Department of Politics, Princeton University; Disserta-
tion Committee Chair). Assistant Professor, Department of Political Science, Columbia
University

10. Brandon de la Cuesta (Ph.D. in 2019, Department of Politics, Princeton University).
Postdoctoral Fellow, Center on Global Poverty and Development, Stanford University

11. Yang-Yang Zhou (Ph.D. in 2019, Department of Politics, Princeton University). Assistant
Professor, Department of Political Science, University of British Columbia

12. Winston Chou (Ph.D. in 2019, Department of Politics, Princeton University). Senior
Data Scientist at Apple

13. Ted Enamorado (Ph.D. in 2019, Department of Politics, Princeton University; Disserta-
tion Committee Chair). Assistant Professor, Department of Political Science, Washington
University in St. Louis

14. Benjamin Fifield (Ph.D. in 2018, Department of Politics, Princeton University; Disserta-
tion Committee Chair). Data Scientist, American Civil Liberties Union

15. Tyler Pratt. (Ph.D. in 2018, Department of Politics, Princeton University). Assistant
Professor, Department of Political Science, Yale University

16. Romain Ferrali (Ph.D. in 2018, Department of Politics, Princeton University). Assistant
Professor, Aix-Marseille School of Economics
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17. Julia Morse (Ph.D. in 2017, Woodrow Wilson School, Princeton University). Assistant
Professor, Department of Political Science, University of California, Santa Barbara

18. Yuki Shiraito (Ph.D. in 2017, Department of Politics, Princeton University; Dissertation
Committee Chair). Assistant Professor, Department of Political Science, University of
Michigan

19. Carlos Velasco Rivera (Ph.D. in 2016, Department of Politics, Princeton University).
Research Scientist, Facebook

20. Gabriel Lopez Moctezuma (Ph.D. in 2016, Department of Politics, Princeton University).
Assistant Professor, Division of the Humanities and Social Sciences, California Institute
of Technology

21. Graeme Blair (Ph.D. in 2016, Department of Politics, Princeton University). Assistant
Professor, University of California, Los Angeles

22. Jaquilyn R. Waddell Boie (Ph.D. in 2015, Department of Politics, Princeton University).
Private consultant

23. Scott Abramson (Ph.D. in 2014, Department of Politics, Princeton University). Associate
Professor, Department of Political Science, University of Rochester

24. Michael Barber (Ph.D. in 2014, Department of Politics, Princeton University). Associate
Professor, Department of Political Science, Brigham Young University

25. In Song Kim (Ph.D. in 2014, Department of Politics, Princeton University). Associate
Professor, Department of Political Science, Massachusetts Institute of Technology

26. Alex Ruder (Ph.D. in 2014, Department of Politics, Princeton University). Senior Com-
munity Economic Development Advisor, Federal Reserve Bank of Atlanta

27. Meredith Wilf (Ph.D. in 2014, Department of Politics, Princeton University). Senior
Director, Capital Rx

28. Will Bullock. (Ph.D. candidate, Department of Politics, Princeton University). Senior
Researcher, Facebook

29. Teppei Yamamoto (Ph.D. in 2011, Department of Politics, Princeton University; Dis-
sertation Committee Chair). Associate Professor, Department of Political Science, Mas-
sachusetts Institute of Technology

30. Dustin Tingley (Ph.D. in 2010, Department of Politics, Princeton University). Professor,
Department of Government, Harvard University

31. Aaron Strauss (Ph.D. in 2009, Department of Politics, Princeton University). Former
Executive Director, Analyst Institute

32. Samir Soneji (Ph.D. in 2008, Office of Population Research, Princeton University; Dis-
sertation Committee Chair). Associate Professor, Department of Health Behavior at the
Gillings School of Global Public Health, University of North Carolina, Chapel Hill

33. Ying Lu (Ph.D. in 2005, Woodrow Wilson School, Princeton University; Dissertation
Committee Chair). Associate Professor, Steinhardt School of Culture, Education, and
Human Development, New York University
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Former Predocs and Postdocs

1. Zhichao Jiang (Postdoctoral Fellow, 2016–2019). Assistant Professor, Department of
Biostatistics and Epidemiology, School of Public Health and Health Sciences, University
of Massachusetts, Amherst

2. Adeline Lo (Postdoctoral Fellow, 2016–2019). Assistant Professor, Department of Politi-
cal Science, University of Wisconsin, Madison

3. Yunkyu Sohn (Postdoctoral Fellow, 2016–2018). Assistant Professor, School of Political
Science and Economics, Waseda University

4. Xiaolin Yang (Postdoctoral Fellow, 2015–2017). Research Scientist, Amazon

5. Santiago Olivella (Postdoctoral Fellow, 2015–2016). Associate Professor, Department of
Political Science, University of North Carolina

6. Drew Dimmery (Predoctoral Fellow, 2015–2016). Research Scientist, Facebook

7. James Lo (Postdoctoral Fellow, 2014–2016). Assistant Professor, Department of Political
Science, University of Southern California

8. Steven Liao (Predoctoral Fellow, 2014–2015). Assistant Professor, Department of Politi-
cal Science, University of California, Riverside

9. Michael Higgins (Postdoctoral Fellow, 2013–2015). Associate Professor, Department of
Statistics, Kansas State University

10. Kentaro Hirose (Postdoctoral Fellow, 2012–2015). Assistant Professor, Waseda Institute
for Advanced Studies

11. Chad Hazlett (Predoctoral Fellow, 2013–2014). Associate Professor, Departments of Po-
litical Science and Statistics, University of California, Los Angeles

12. Florian Hollenbach (Predoctoral Fellow, 2013–2014). Associate Professor, Department of
International Economics, Government and Business at the Copenhagen Business School

13. Marc Ratkovic (Predoctoral and Postdoctoral Fellow, 2010–2012). Assistant Professor,
Department of Politics, Princeton University

Editorial and Referee Service

Co-editor for Journal of Causal Inference (2014 – present)

Associate editor for American Journal of Political Science (2014 – 2019), Journal of
Business & Economic Statistics (2015 – 2024), Journal of Causal Inference (2011 – 2014),
Journal of Experimental Political Science (2013 – 2017), Observational Studies (2014 –
present), Political Analysis (2014 – 2017).

Editorial board member for Asian Journal of Comparative Politics (2014 – present), Jour-
nal of Educational and Behavioral Statistics (2011 – present), Journal of Politics (2007 –
2008, 2019–2020), Journal of Research on Educational Effectiveness (2014 – 2016), Polit-
ical Analysis (2010 – 2013), Political Science Research and Methods (2019 – present).
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Guest editor for Political Analysis virtual issue on causal inference (2011).

Referee for ACM Computing Surveys, American Economic Journal: Applied Economics,
American Economic Review: Insights, American Journal of Epidemiology, American
Journal of Evaluation, American Journal of Political Science, American Political Science
Review, American Politics Research, American Sociological Review, Annals of Applied
Statistics, Annals of Statistics, Annals of the Institute of Statistical Mathematics, Bio-
metrics, Biometrika, Biostatistics, BMC Medical Research Methodology, British Journal
of Mathematical and Statistical Psychology, British Journal of Political Science, Cana-
dian Journal of Statistics, Chapman & Hall/CRC Press, Child Development, Commu-
nications for Statistical Applications and Methods, Computational Statistics and Data
Analysis, Electoral Studies, Econometrica, Econometrics, Empirical Economics, Envi-
ronmental Management, Epidemiology, European Union Politics, IEEE Transactions on
Information Theory, International Journal of Biostatistics, International Journal of Epi-
demiology, International Journal of Public Opinion Research, International Migration
Review, John Wiley & Sons, Journal of Applied Econometrics, Journal of Applied Statis-
tics, Journal of Biopharmaceutical Statistics, Journal of Business and Economic Statis-
tics, Journal of Causal Inference, Journal of Computational and Graphical Statistics,
Journal of Conflict Resolution, Journal of Consulting and Clinical Psychology, Journal
of Econometrics, Journal of Educational and Behavioral Statistics, Journal of Empiri-
cal Legal Studies, Journal of Multivariate Analysis, Journal of Official Statistics, Jour-
nal of Peace Research, Journal of Politics, Journal of Research on Educational Effec-
tiveness,Journal of Statistical Planning and Inference, Journal of Statistical Software,
Journal of Survey Statistics and Methodology, Journal of the American Statistical Asso-
ciation (Case Studies and Applications; Theory and Methods), Journal of the Japanese
and International Economies, Journal of the Japan Statistical Society, Journal of the
Royal Statistical Society (Series A; Series B; Series C), Law & Social Inquiry, Legisla-
tive Studies Quarterly, Management Science, Multivariate Behavioral Research, National
Science Foundation (Economics; Methodology, Measurement, and Statistics; Political Sci-
ence), Natural Sciences and Engineering Research Council of Canada, Nature Machine
Intelligence, NeuroImage, Osteoporosis International, Oxford Bulletin of Economics and
Statistics, Pharmaceutical Statistics, Pharmacoepidemiology and Drug Safety, PLOS One,
Policy and Internet, Political Analysis, Political Behavior, Political Communication, Po-
litical Research Quarterly, Political Science Research and Methods, Population Health
Metrics, Population Studies, Prevention Science, Proceedings of the National Academy of
Sciences, Princeton University Press, Psychological Methods, Psychometrika, Public Opin-
ion Quarterly, Quarterly Journal of Economics, Quarterly Journal of Political Science,
Review of Economics and Statistics, Routledge, Sage Publications, Scandinavian Journal
of Statistics, Science, Sloan Foundation, Springer, Sociological Methodology, Sociologi-
cal Methods & Research, Statistical Methodology, Statistical Methods and Applications,
Statistical Methods in Medical Research, Statistical Science, Statistica Sinica, Statistics &
Probability Letters, Statistics in Medicine, Systems Biology, U.S.-Israel Binational Science
Foundation, Value in Health, World Politics.

University and Departmental Committees

Harvard University

Department of Government
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Member, Curriculum and Educational Policy Committee (2020–2021)

Member, Second-year Progress Committee (2019–2020)

Member, Graduate Placement Committee (2019–2020)

Member, Graduate Admissions Committee (2018–2019)

Member, Graduate Poster Session Committee (2018–2019)

Department of Statistics

Chair, Senior Faculty Search Committee (2021–2022)

Member, Junior Faculty Search Committee (2018–2019)

Member, Second-year Progress Committee (2018–2019, 2020–2021)

Princeton University

University

Executive Committee Member, Program in Statistics and Machine Learning (2013–
2018)

Executive Committee Member, Committee for Statistical Studies (2011-2018)

Member, Organizing Committee, Retreat on Data and Information Science at Prince-
ton (2016)

Member, Council of the Princeton University Community (2015)

Member, Search Committee for the Dean of College (2015)

Member, Committee on the Library and Computing (2013–2016)

Member, Committee on the Fund for Experimental Social Science (2013–2018)

Member, Personally Identifiable Research Data Group (2012–2018)

Member, Research Computing Advisory Group (2013–2018)

Member, Task Force on Statistics and Machine Learning (2014–2015)

Department of Politics

Chair, Department Committee on Research and Computing (2012–2018)

Chair, Formal and Quantitative Methods Junior Search Committee (2012–2013,
2014–2015, 2016–2017)

Chair, Reappointment Committee (2015–2016)

Member, Diversity Initiative Committee (2014–2015)

Member, American Politics Junior Search Committee (2012–2014)

Member, Department Chair’s Advisory Committee (2010–2013, 2015–2016)

Member, Department Priority Committee (2012–2013, 2014–2015, 2016–2017)

Member, Formal and Quantitative Methods Curriculum Committee (2005–2006)

Member, Formal and Quantitative Methods Junior Search Committee (2009–2010,
2015–2016)

Member, Formal and Quantitative Methods Postdoc Search Committee (2009–2018)
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Member, Graduate Admissions Committee (2012–2013)

Member, Reappointment Committee (2014–2016)

Member, Space Committee (2014–2016)

Member, Undergraduate Curriculum Committee (2014–2015)

Member, Undergraduate Exam Committee (2007–2008)

Member, Undergraduate Thesis Prize Committee (2005–2006, 2008–2011)

Center for Statistics and Machine Learning

Executive Committee Member (2016–2018)

Member, Search Committee (2015–2017)

Services to the Profession

National Academies of Sciences, Engineering, and Medicine

Committee on National Statistics, Division of Behavioral and Social Sciences and
Education, Panel on the Review and Evaluation of the 2014 Survey of Income and
Program Participation Content and Design (2014–2017)

National Science Foundation

Proposal Review Panel (2020)

The Society for Political Methodology

President (2017–2019)

Vice President and President Elect (2015–2017)

Annual Meeting Committee, Chair (2011)

Career Award Committee (2015–2017)

Program Committee for Annual Meeting (2012), Chair (2011)

Graduate Student Selection Committee for the Annual Meeting (2005), Chair (2011)

Miller Prize Selection Committee (2010–2011)

Statistical Software Award Committee (2009–2010)

Emerging Scholar Award Committee (2013)

American Statistical Association

Journal of Educational and Behavioral Statistics Management Committee (2016 –
present)

Others

External Expert, Department of Methodology, London School of Economics and
Political Science (2017)

Memberships

American Political Science Association; American Statistical Association; Midwest Polit-
ical Science Association; The Society for Political Methodology.
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 1 

Expert Report of Ryan D. Williamson, Ph.D. 
Milligan, et al., v. Merrill, et al. 

December 10, 2021 
 
Background and Qualifications 
 
I am an Assistant Professor of Political Science in the Department of Political Science at Auburn 
University in Auburn, Alabama. I have held this position since 2018. My areas of expertise include 
American government, electoral politics, electoral administration, legislative politics and 
procedure, and statistical methods in social sciences. 
 
At Auburn, I teach courses on a variety of topics related to American politics including election 
administration reform policy, voting behavior and representation, and electoral institutions. I also 
serve on the dissertation committees of 11 graduate students, have participated in nearly 40 
conference presentations, have given half a dozen invited talks around the country, received 
multiple teaching awards, and have been awarded nearly $90,000 dollars in grants to support my 
research. 
 
Further in my capacity as an assistant professor, I have published over 20 peer-reviewed articles 
and book chapters, including research in leading outlets in the field such as The Journal of Politics, 
Election Law Journal, Electoral Studies, Political Research Quarterly, and State Politics & Policy 
Quarterly. Of these publications, six directly address issues related to redistricting and 
gerrymandering and have garnered dozens of citations in a few short years. I am also currently 
serving as the associate editor of a new journal entitled Journal of Election Administration 
Research and Practice, which publishes research related to how elections are administered and 
how different laws and policies impact said administration. 
 
In addition to my substantive expertise, I have extensive background and experience in statistical 
analysis. My graduate training included courses in research design, probability theory, ordinary 
least squares, maximum likelihood estimation, Bayesian analysis, geospatial data analysis, and 
casual inference. I also attended the Inter-university Consortium for Political and Social Research 
at the University of Michigan in 2013 where I took additional courses on maximum likelihood 
estimation, advanced regression, and multidimensional scaling. Each of my academic publications 
has required the use of statistical analysis including descriptive analysis, geospatial analysis, 
ordinary least squares, maximum likelihood estimation, time series data, panel data, survey data, 
and experimental designs. Furthermore, I am responsible for teaching the research methods course 
for the Master of Public Administration program at Auburn University.  
 
Through the relationship between Auburn University and the National Association of Election 
Officials, I have been invited to give presentations and teach advanced courses to election 
administrators from around the country on a range of topics including redistricting, 
gerrymandering, and the constitutional law of elections. 
 
Prior to coming to Auburn, I served as a Congressional Fellow on the United States Senate 
Committee on Rules and Administration through the American Political Science Association. The 
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 2 

Committee has jurisdiction over federal election administration, and my portfolio included election 
administration and reform, including issues related to redistricting and gerrymandering. 
 
I received my undergraduate degree from the University of Alabama at Birmingham in 2011, 
where I studied political science and history. Upon completion of this degree, I began my graduate 
studies at the University of Georgia, earning my doctoral degree in political science in 2017. 
Broadly speaking, my dissertation examined the role of laws and regulations in determining 
election outcomes.  
 
My full curriculum vitae is attached to this report. 
 
I have been retained by the Plaintiffs in this case to analyze the role that race played in drawing 
the federal congressional districts within Alabama. I have not previously testified as an expert at 
trial or by deposition. I am retained for a rate of $300 per hour—my standard consulting rate. 
 
Data Acquisition 
 
I acquired data on race and ethnicity by voting age population by congressional district, county, 
and census block from the American Civil Liberties Union (“ACLU”). The ACLU informed me 
that it acquired 2020 Census Block shapefiles, total population by race and ethnicity, and voting 
age population by race and ethnicity directly from the Census file transfer protocol (“FTP”) portal. 
The ACLU informed me that it acquired current congressional district block assignment files from 
the Census website. The ACLU informed me that it then joined congressional district assignments 
to the 2020 Census block shapefile. 
 
I acquired the draft congressional plans from the ACLU, which I understand acquired them through 
a member of the Alabama Permanent Legislative Committee on Reapportionment.  
 
All summary statistics and analyses were performed using Stata version 14. Any maps were 
created using R version 4.1.2. 
 
Summary of Congressional District Analysis and Opinions 
 
My analysis focuses on the four districts I understand have been challenged as racial gerrymanders 
in this case: Alabama Congressional Districts (“CDs”) 1, 2, 3, and 7. Specifically, I have been 
asked to analyze whether there is evidence that race predominated over other districting 
considerations in drawing the contours of Districts 1, 2, 3, and 7. Because the allegations in this 
case concern different methods of using race to draw districts—through what is informally known 
as “packing” in District 7, and through what is referred to as “cracking” in Districts 1, 2, and 3—
I employ different forms of analysis appropriate to examine the role that race played in those two 
different contexts. By packing, I refer to the practice of disproportionately concentrating a group 
into one district. By cracking, I refer to the practice of separating groups across boundaries in order 
to dilute their potential for electoral influence. 
 
In Part 1, I examine county splits within the state with specific attention to the relationship between 
these splits and the Black Voting Age Population (“VAP”) in Congressional District 7. I find 
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 5 

I then compare the parts of each county in Congressional District 7 with the parts of the county 
that have been split into other districts. This allows me to analyze the relationship between race 
and where the splits occurred. 
 
The part of Jefferson County drawn out of CD 7 has an average census block Black VAP of 23.8 
percent. This is 25.3 percentage points lower than the county as a whole and a 45.3 percent point 
difference from the part of Jefferson County that was included in CD 7. This is comparable to the 
difference between Cullman County (the second lowest county in terms of Black VAP) and 
Barbour County (one of the counties in the region traditionally referred to as the “Black Belt”).  
 
The part of Montgomery County drawn out of CD 7 has an average census block Black VAP of 
41.0 percent. This is 11.6 percentage points lower than the county as a whole and a 34.1 percent 
point difference from the part of Montgomery County drawn into CD 7. This is comparable to 
the difference between Winston County (the county with the lowest Black VAP in the state) and 
Mobile County (the third largest metro area in the state). 
 
The part of Tuscaloosa County drawn out of CD 7 has an average census block Black VAP of 9.6 
percent. This is 19.0 percentage points lower than the county as a whole and a 23.9 percent point 
difference from the part of Tuscaloosa County drawn into CD 7. This is comparable to the 
difference between Blount County (with less than 2 percent Black VAP) and Madison County 
(which houses Huntsville, another large metro area within the state). 
 
To summarize, in each of these three counties, areas with larger Black VAP were drawn into CD 
7 and the disproportionately White census blocks within each of these counties were drawn into 
districts other than CD 7. These occurrences in all three counties demonstrate a pattern of race 
serving as a predominant factor in the construction of district lines. That the difference in Black 
VAP by census block within the same county but in different congressional districts is so 
substantial makes these divergences substantively important. 
 
In short, these analyses demonstrate that predominantly Black communities within these three 
counties were drawn into Congressional District 7 while predominantly White communities within 
the same three counties were drawn into other districts. This constitutes strong evidence that race 
played a substantial role in the drawing of Congressional District 7.  
 
Part 2: Districts 1, 2, and 3 
 
Variation within Districts 
 
As to Congressional Districts 1, 2, and 3, I examine the variability of census block Black VAP 
within congressional districts to further test for allegations of “cracking.” The map below depicts 
Black VAP by county. Here, darker shades of grey correspond to higher Black VAP. This shows 
concentrations of Black voters in specific parts of the state. If predominantly Black counties are 
drawn into areas with largely White populations, which would be suggestive of “cracking,” then I 
will see substantial variability within congressional districts. Necessarily, some predominantly 
Black areas will have to be connected to more White counties. However, given the racial sorting 
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 10 

 
Furthermore, again with respect to CD 2, Bullock County and most of Montgomery County were 
drawn out of the Black Belt and connected to the much Whiter Autauga County to the north and 
Coffee, Covington, and Geneva to the south. 
 
With respect to CD 3, Macon County with a Black VAP of over 80 percent was located into the 
same district as Cherokee County (approximately 150 miles away), which has a Black VAP of 4.5 
percent. 
 
Additionally, we see that most of the Black Belt has been drawn into CD 7. With the exception of 
the aforementioned splits in Jefferson, Montgomery, and Tuscaloosa Counties, the edges of CD 7 
with the highest Black VAP occur where they meet the boundaries of CD 4, CD 6, and CD 2. This 
provides further evidence that race played a major role in deciding where to split the districts. 
 
Finally, we see that the western part of Jefferson County was split into the majority-Black district 
CD 7 and the eastern part of the county was connected to Blount, Shelby, Bibb and Chilton 
Counties, which contain some of the lowest Black VAPs in the state. 
 
In totality, this provides visual evidence suggesting that race was a factor in where to draw district 
lines.  
 
Part 4: Summary and Conclusion 
 
In conclusion, in my opinion, substantial evidence indicates that race was a significant factor that 
motivated the drawing of congressional district lines in Alabama. Congressional District 7 features 
a substantially larger Black VAP than any other district, created by splitting three largely Black 
counties in ways that disproportionately draw areas with more Black residents into District 7. 
Similarly, race appears to have played a significant role in drawing the contours of Congressional 
Districts 1, 2, and 3 by dividing the area of the state traditionally referred to as the Black Belt 
among these three districts, and by drawing districts lines through areas with high concentrations 
of Black residents to separate those areas into multiple districts. 
 

 
Pursuant to 28 U.S.C. § 1746, I declare under penalty of perjury that the forgoing is true and 
correct: 
  
Executed, this day, December 10, 2021, at Washington, District of Columbia. 
 

 
________________________________________ 
Ryan D. Williamson, Ph.D. 
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Ryan D. Williamson
Assistant Professor rdw0035@auburn.edu

Auburn University (334) 844-5062

Haley Center A ryandwilliamson.com

Academic Positions

Auburn University
Assistant Professor of Political Science, 2018–present

United States Senate Committee on Rules and Administration
American Political Science Association Congressional Fellow, 2017-2018

Education

2017: University of Georgia, Ph.D. Political Science
Dissertation: Examining the Effects of Institutional Design on Electoral Outcomes
Examination Fields: American Politics and Methodology

2013: University of Michigan, Inter-University Consortium for Political and Social Research

2011: University of Alabama at Birmingham, B.A. Political Science Honors, cum laude

Research and Teaching Interests

Elections & Election Administration, Congressional Procedure & Policy, Institutional Development

Peer-Reviewed Articles

“Elections, Competition, and Constituent Evaluations of U.S. Senators.” Conditionally Accepted
at Electoral Studies. with Joel Sievert.

“Redistricting and Incarceration: Examining the Effect of New York’s Prohibition on Prison
Gerrymandering.” Accepted for publication. State Politics & Policy Quarterly. with Bridgett King.

“Contours of a National Infrastructure Policy for the New Millennium.” 2021. Public Works
Management & Policy. 26(3): 200-209. with John C. Morris and A. Stanley Meiburg.

“Institutional Variation, Professionalization, and State Implementation Choices: An Examination
of Investment in Water Quality Across the 50 States.” 2021. American Review of Public
Administration. 51(6): 436-448. with John C. Morris and Jonathan M. Fisk.

“Lessons from the COVID-19 Pandemic for Federalism and Infrastructure: A Call to Action.” 2021.
Public Works Management & Policy. 26(1): 6-12. with John C. Morris.

“Nationalization and the Incumbency Advantage.” 2020. Political Research Quarterly. 73(1):
156–168. with Jamie Carson and Joel Sievert.
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“Security and Integrity: Administrative Structure, Capacity, and American Elections.” 2020.
Journal of Political Institutions and Political Economy. 1(2): 189-207. with Mitchell
Brown and Kathleen Hale.

“Policymaking by the Executive: Examining the Fate of Presidential Agenda Items.” 2020. Congress
& the Presidency. 47(1): 1-31. with Jason Byers and Jamie Carson.

“Capacity to Address Natural and Man-made Vulnerabilities: The Administrative Structure of U.S.
Election System Security.” 2020. Election Law Journal: Rules, Politics, & Policy . 19(2):
180-199. with Mitchell Brown, Lindsey Forson, Kathleen Hale, and Robert Smith.

“Questions of Order in the United States Senate: Procedural Uncertainty and the Role of the
Parliamentarian.” 2019. Social Science Quarterly. 100(4): 1343-1357. with Anthony Madonna
and Michael Lynch.

“Rules, Polarization, and the Future of the Senate.” 2019. PS: Political Science & Politics.
52(2): 401-403.

“Examining the Effects of Partisan Redistricting on Candidate Entry Decisions.” 2019. Election
Law Journal: Rules, Politics, & Policy. 18(3): 214-226.

“Evaluating Candidate Positioning and Success in the 2018 Midterm Elections.” 2018. The
Forum. 16(4): 675-686.

“Candidate Ideology and Electoral Success in Congressional Elections.” 2018. Public Choice.
176: 175-192. with Jamie Carson.

“The Vice President in the U.S. Senate: Examining the Consequences of Institutional Design.”
2018. Congress & the Presidency. 45(2): 145-165. with Michael Lynch, Anthony Madonna,
and Mark Owens.

“Public Attitudes Toward Presidential Veto Powers.” 2018. Research & Politics. 5(1): 1-6.
with Joel Sievert.

“Institutional Control of Redistricting and the Geography of Representation.” 2017. Journal of
Politics. 79(2): 722-726. with Michael Crespin, Barry Edwards, and Maxwell Palmer.

“Re-evaluating the Effects of Redistricting on Electoral Competition, 1972-2012.” 2014. State
Politics & Policy Quarterly. 14(2): 162-174. with Jamie Carson and Michael Crespin.

Book Chapters

“Recent Developments in Congressional Redistricting.” 2020. In New Directions in Congressional
Politics 2nd ed. Eds. Jamie Carson and Michael Lynch. New York: Routledge.

“Redistricting and Electoral Competition in American Politics.” 2019. In Oxford Bibliographies in
Political Science. Ed. Sandy Maisel. New York: Oxford University Press.
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“Candidate Emergence in the Era of Direct Primaries.” 2018. In Handbook of Primary Elections.
Ed. Robert Boatright. New York: Routledge. with Jamie Carson.

“Introduction to Congressional Elections.” 2016. In Guide to U.S. Elections 7th ed. Ed. Deborah
Kalb. Washington, DC: Congressional Quarterly Press. with Jamie Carson.

Other Publications

“Letter to the Editor: Response to Crowley et al. 2020.” Frontiers in Ecology and the Environment.
Accepted for Publication.

Oklahoma Redistricting: An Empirical Assessment. Research Report for Let’s Fix This. with
Michael Crespin, Barry Edwards, and Maxwell Palmer.

A review of “Nixon’s FBI: Hoover, Watergate, and a Bureau in Crisis” by Melissa Graves. (Lynne
Reinner Publishers, 2020) 2021. Political Science Quarterly 136(3): 585-586.

A review of “Changing Cultures in Congress: From Fair Play to Power Plays” by Donald R.
Wolfensberger (Columbia University Press, 2018) 2019. Political Science Quarterly 134(4): 736-737.

“Electoral Politics in Georgia and Their Impact on Future Gubernatorial Races.” 2018. Presidents
and Executive Politics Report 40(2): 18-22.

Select Working Papers

“Interbranch Warfare: Senate Amending Process and Restrictive House Rules.” with Anthony
Madonna. Invited to Revise & Resubmit at Political Research Quarterly.

“Trump and Trust: Examining the Relationship between Claims of Fraud and Citizen Attitudes.”
with Florian Justwan. Invited to Revise & Resubmit at PS: Political Science & Politics.

“Nationalized Politics: Examining Electoral Politics Across Time.” with Jamie Carson and Joel
Sievert. Book manuscript. Under review.

“Promise and Performance: The Water Quality Act at Thirty.” with John C. Morris, Jan C. Hume,
and Lien Nguyen. Under review.

“Candidate Entry in U.S. Congressional Primary Elections, 1956 - 2018.” with Jason Byers
and Jamie Carson.

“Evaluating the Relationship between Redistricting Methods and Citizens’ Attitudes towards
Government.” with Florian Justwan.

Grants and Awards

Auburn University Student Government Association’s The Final Lecture Award Nominee
University of Georgia Graduate School Outstanding Teaching Award
University of Georgia Department of Political Science Excellence in Teaching Award
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Alfred P. Sloan Foundation Grant ($49,994)
Auburn University College of Liberal Arts New Faculty Release from Teaching Grant ($34,505)
Auburn University College of Liberal Arts New Faculty Summer Research Grant ($6,000)
Congressional Research Grant sponsored by the Dirksen Congressional Center ($3000)
Southern Political Science Association Artinian Travel Award ($500)
Southern Political Science Association Prestage-Cook Travel Award ($250)
Richard A. Baker Graduate Student Research Travel Grant ($763)

Invited Presentations

2021
“Vote Choice and Electoral Politics.” Presented to the Robert Wood Johnson Foundation Health
Policy Fellows program.

“Redistricting and the Census in 2021.” Presented at the Election Center Special Workshop on
Lessons Learned and Resilience Going Forward.

2020
“Voting in 2020: What to Expect.” Auburn University College of Liberal Arts Public Webinar.

“Vote Choice and Electoral Politics.” Presented to the Robert Wood Johnson Foundation Health
Policy Fellows program.

“Security and Integrity: Administrative Structure, Capacity, and American Elections.” with Kath-
leen Hale, Mitchell Brown, Lindsey Forson, and Robert Smith. Presented at the Election Admini-
stration and Technology Symposium hosted by the Bedrosian Center at the University of Southern
California Sol Price School of Public Policy.

2019
“Election Law Update: Redistricting and Gerrymandering.” Presented at the Election Center
Special Workshop on Improving the Integrity of Voter Registration & Election Operations.

Conference Participation

Presentations
2021
“Nationalization and Candidate Evaluations.” with Jamie Carson and Joel Sievert. Accepted for
presentation at the 2021 Annual Meeting of the American Political Science Association.

“Smith v. Allwright: Examining External Reform and the Electoral Connection.” with Aaron
Hitefield and Adam Rutkowski. Presented at the 2021 Annual Meeting of the Midwest Political
Science Association.

“Nationalization and the Electoral Connection.” with Jamie Carson and Joel Sievert. Presented
at the 2021 Annual Meeting of the Midwest Political Science Association.

“State Choice vs. National Policy Goals: Loan Distribution Patterns in the Clean Water State
Revolving Loan Fund Program.” with John Morris. Presented at the 2021 Annual Meeting of the
Midwest Political Science Association.
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“Examining the Divergence of Foreign and Domestic Human Rights Support Within the United
States.” with Shelby Hall. Presented at the 2021 Annual Meeting of the International Studies
Association.

“Green Stimulus or Industry Bailout: Assessing the Implementation of State Well-Plugging Pro-
grams.” with Jonathan Fisk, John Morris, and Steven Nelson. Presented at the 2021 Annual
Meeting of the American Society for Public Administration.

“The Water Quality Act at Thirty: State Choice and the Clean Water State Revolving Loan
Fund.” with John Morris, Jan Hume, and Lien Nguyen. Presented at the 2021 Annual Meeting of
the Southern Political Science Association.

“Politics or Public Health? Explaining State Actions During the COVID-19 Pandemic.” with John
Morris, Jan Hume, and Martin Mayer. Presented at the 2021 Annual Meeting of the Southern
Political Science Association.

2020
“Interbranch Warfare: Senate Amending Process and Restrictive House Rules.” with Anthony
Madonna. Presented at the 2020 Annual Congress and History Conference by the University of
Wisconsin in Madison, Wisconsin.

“Evaluating the Relationship between Redistricting Methods and Citizens’ Attitudes towards Gov-
ernment.” with Florian Justwan. Accepted at the 2020 Annual Meeting of the Midwest Political
Science Association in Chicago, Illinois. (conference cancelled)

“Nationalization and Polarization in US House Elections.” with Jamie Carson and Joel Sievert.
Accepted at the 2020 Annual Meeting of the Midwest Political Science Association in Chicago,
Illinois. (conference cancelled)

“Promise and Performance: Loan Distribution Patterns in the Clean Water State Revolving Loan
Fund Program.” with John Morris, Jan Hume, and Lien Nguyen. Accepted at the 2020 Annual
Meeting of the American Society for Public Administration in Anaheim, CA. (conference cancelled)

“Should Florida Establish an Independent Redistricting Commission?” with Barry Edwards, Michael
Crespin, and Maxwell Palmer. Accepted at the 2020 Annual Meeting of the Florida Political Sci-
ence Association in Deland, Florida. (conference cancelled)

“Examining the Divergence of Foreign and Domestic Human Rights Support Within the United
States.” Accepted at the 2020 Annual Meeting of the International Studies Association in Honolulu,
Hawaii. (conference cancelled)

2019
“Constituent Evaluations of US Senators Over the Electoral Cycle.” with Joel Sievert. Presented
at the 2019 Annual Meeting of the Midwest Political Science Association in Chicago, Illinois.

“Interbranch Warfare: Senate Amending Process and Restrictive House Rules.” with Anthony
Madonna, Jordan McKissick, Laine P. Shay, and Simon Williamson. Presented at the 2019 Annual
Meeting of the Midwest Political Science Association in Chicago, Illinois.
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“Examining Exit Decisions and Their Effect on the 2018 House Elections.” with Joel Sievert. Pre-
sented at the 2019 Annual Meeting of the Southern Political Science Association in Austin, Texas.

2018
“Are Congressional Primaries Becoming as Nationalized as General Elections?” with Jason Byers
and Jamie Carson. Presented at the 2018 Annual Meeting of the American Political Science
Association in Boston, Massachusetts.

“Are Congressional Primaries Becoming as Nationalized as General Elections?” with Jason Byers
and Jamie Carson. Presented at the 2018 Annual Meeting of the Midwest Political Science
Association in Chicago, Illinois.

2017
“Challengers, Choices, and Competition in Congressional Primaries.” with Jason Byers and Jamie
Carson. Presented at the 2017 Annual Meeting of the American Political Science Association in
San Francisco, California.

“Did Party Loyalty Trump Ideology? Assessing Candidate Effects on the 2016 Elections.” with
Jason Byers, Jamie Carson, and Stephen Pettigrew. Presented at the 2017 Annual Meeting of the
Midwest Political Science Association in Chicago, Illinois.

“The Effects of House Restrictive Rules on Senate Amending.” with Anthony Madonna, Jordan
McKissick, Rory Hibbler, and Robert Oldham. Presented at the 2017 Annual Meeting of the Mid-
west Political Science Association in Chicago, Illinois.

“Constituent Evaluations of US Senators Over the Electoral Cycle.” with Joel Sievert. Presented
at the 2017 Annual Meeting of the Southern Political Science Association in New Orleans, Louisiana.

“Evaluating the Role of Coattail Effects in the 2016 Elections.” with Jason Byers and Jamie
Carson. Presented at the 2017 Annual Meeting of the Southern Political Science Association in
New Orleans, Louisiana.

2016
“Legislators, Commissioners, and Traditional Redistricting Principles.” with Barry Edwards, Michael
Crespin, and Maxwell Palmer. Presented at the 2016 Annual Meeting of the American Political
Science Association in Philadelphia, Pennsylvania.

“Legislators, Commissioners, and Traditional Redistricting Principles.” with Barry Edwards, Michael
Crespin, and Maxwell Palmer. Presented at the 2016 Annual State Politics and Policy Conference
at the University of Texas at Dallas in Richardson, Texas.

“Candidates, Money, and Polarization in U.S. House Elections, 1872-2014.” with Jamie Carson,
Mark Owens, and Joel Sievert. Presented at the 2016 Annual Congress and History Conference
at the University of Oklahoma in Norman, Oklahoma.

“Examining the Relationship Between Executive Orders and the President’s Legislative Agenda.”
with Jason Byers and Jamie Carson. Presented at the 2016 Annual Meeting of the Midwest Polit-
ical Science Association in Chicago, Illinois.
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“Do Vetoes Hurt the President?” with Joel Sievert. Presented at the 2016 Annual Meeting of the
Southern Political Science Association in San Juan, Puerto Rico.

2015
“Assessing the Rise and Development of the Incumbency Advantage in Congress.” with Jamie
Carson and Joel Sievert. Presented at the 2015 Annual Meeting of the American Political Science
Association in San Francisco, California.

“Assessing the Rise and Development of the Incumbency Advantage in Congress.” with Jamie
Carson and Joel Sievert. Presented at the 2015 Annual Congress and History Conference at Van-
derbilt University in Nashville, Tennessee.

“Dramatic Defeats, Primary Participation, and Republican Rifts: Evaluating the 2014 Midterm
Elections.” with Jamie Carson and Joel Sievert. Presented at the 2015 Annual Meeting of the
Midwest Political Science Association in Chicago, Illinois.

“Reassessing the Scare-Off Effect: Evidence from House Primary Races.” Presented at the 2015
Annual Meeting of the Midwest Political Science Association in Chicago, Illinois.

“Examining Incumbent Behavior Following Failure to Deter a Quality Challenger.” Presented at
the 2015 Annual Meeting of the Southern Political Science Association in New Orleans, Louisiana.

“Looking Beyond the Incumbency Advantage: Measuring the Effect of Challenger Ideology on
Congressional Election Outcomes.” with Jamie Carson. Presented at the 2015 Annual Meeting
of the Southern Political Science Association in New Orleans, Louisiana.

2014
“Analyzing the Effects of Redistricting on Ideology in the Post-Wesberry Era.” Presented at the
2014 Annual Meeting of the Society for Political Methodology at the University of Georgia in
Athens, Georgia.

“A Reconsideration of Disaster Declarations as an Exercise in Unilateral Power.” Presented at the
2014 Annual Meeting of the Midwest Political Science Association in Chicago, Illinois.

“A Reconsideration of Disaster Declarations as an Exercise in Unilateral Power.” Presented at the
2014 Annual Meeting of the Southern Political Science Association in New Orleans, Louisiana.

2013
“Examining the Roles of Race and Income in Partisan Self-Placement, 1966-2008.” with Joel Siev-
ert. Presented at the 2013 Annual Meeting of the Midwest Political Science Association in Chicago.

Discussant

“American Development.” 2021 Annual Meeting of the Midwest Political Science Association.

“Electoral Politics in the U.S.” 2021 Annual Meeting of the Midwest Political Science Association.
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“Environmental Policy.” 2021 Annual Meeting of the Midwest Political Science Association.

“Public Policy in the American States.” 2021 Annual Meeting of the Midwest Political Science
Association.

“Voting and Position Taking in Legislatures.” 2019 Annual Meeting of the Midwest Political
Science Association in Chicago, Illinois.

“Meet the Author: Women Officeholders and the Role Models Who Pioneered the Way.” 2019
Annual Meeting of the Southern Political Science Association in Austin, Texas.

“Analyzing Roll Calls in Congress.” 2018 Annual Meeting of the Midwest Political Science Associ-
ation in Chicago, Illinois.

“Of Geography and Gerrymandering: The Causes and Consequences of Congressional Redistrict-
ing.” 2017 Annual Meeting of the Midwest Political Science Association in Chicago, Illinois.

“New Directions in APD Research.” 2017 Annual Meeting of the Southern Political Science
Association in New Orleans, Louisiana.

“Diffusion and Policy Variation in the American States.” 2016 Annual Meeting of the Amer-
ican Political Science Association in Philadelphia, Pennsylvania.

“Executive Influence and Success.” 2016 Annual Meeting of the Midwest Political Science Associ-
ation in Chicago, Illinois.

“Floor and Pre-Floor Actions: Holds, Cosponsorships, and Amendments.” 2015 Annual Meeting
of the Southern Political Science Association in New Orleans, Louisiana.

“Legislative Politics: Elections I.” 2014 Annual Meeting of the Southern Political Science Associ-
ation in New Orleans, Louisiana.

Chair

“American Development.” 2021 Annual Meeting of the Midwest Political Science Association.

“Electoral Politics in the U.S.” 2021 Annual Meeting of the Midwest Political Science Association.

“Environmental Policy.” 2021 Annual Meeting of the Midwest Political Science Association.

“Presidents and Cabinet Politics.” 2021 Annual Meeting of the Southern Political Science
Association.

“Of Geography and Gerrymandering: The Causes and Consequences of Congressional Redistrict-
ing.” 2017 Annual Meeting of the Midwest Political Science Association in Chicago, Illinois.
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Courses Taught

Undergraduate Graduate
Introduction to American Government Electoral Institutions
Introduction to American Government, Online Voting Behavior and Representation
Introduction to American Government, Honors Classics in American Politics and Policy
The Legislative Process Election Administration Reform Policy
Political Parties and Interest Groups State Politics
Executive Politics MPA Research Project
Electoral Institutions Research Methods
Voting Behavior and Representation
State Government and Policy
Honors Study and Travel: Washington, D.C.

Graduate Advising

PhD Dissertation Co-chair for Karen Newsome
PhD Dissertation Co-chair for Steven Nelson
PhD Dissertation Committee Member for Catherine Cummings
PhD Dissertation Committee Member for Jalonta Jackson
PhD Dissertation Committee Member for Gregory Johnson
PhD Dissertation Committee Member for Kara Newby
PhD Dissertation Committee Member for Towanna Sears
PhD Dissertation Committee Member for Lindsey Forson (completed Summer 2020)

Masters Thesis Committee Member for Amanda Alva
Masters Thesis Committee Member for Sabine Bailey
Masters Thesis Committee Member for Thomas Moorman

Training and Facilitation

October 2021. “Communications and Public Relations in Election Administration.”
The Election Center CERA Training Program. Remote Delivery.

July 2021. “Information Management and Security.”
The Election Center CERA Training Program. Remote Delivery.

July 2021. “Elections Administration as a System.”
The Election Center CERA Training Program. Denver, CO.

June 2021. “Communications and Public Relations in Election Administration.”
The Election Center CERA Training Program. Virginia Beach, VA.

May 2021. “Communications and Public Relations in Election Administration.”
The Election Center CERA Training Program. Remote Delivery.

April 2021. “The Constitutional Law of Elections.”
The Election Center CERA Training Program. Remote Delivery.
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March 2021. “Voter Participation.”
The Election Center CERA Training Program. Remote Delivery.

March 2021. “History of Elections III: Pathways to Participation.”
The Election Center CERA Training Program. Remote Delivery.

February 2021. “Voter Participation.”
The Election Center CERA Training Program. Remote Delivery.

February 2021. “The History of Elections II: 1781 to 1964.”
The Election Center CERA Training Program. Remote Delivery.

July 2020. “Information Management and Security.”
The Election Center CERA Training Program. Remote Delivery.

July 2020. “Voter Participation.”
The Election Center CERA Training Program. Remote Delivery.

July 2020. “History of Elections III: Pathways to Participation.”
The Election Center CERA Training Program. Remote Delivery.

July 2020. “The Constitutional Law of Elections.”
The Election Center CERA Training Program. Remote Delivery.

May 2020. “The History of Elections II: 1781 to 1964.”
The Election Center CERA Training Program. Remote Delivery.

February 2020. “Redistricting and Election Administration.”
The Election Center CERA Training Program. Greenville, SC.

August 2019. “Redistricting and Election Administration.”
The Election Center CERA Training Program. Orlando, FL.

June 2019. “The History of Elections II: 1781 to 1964.”
The Election Center CERA Training Program. Denver, CO.

April 2019. “Courts, Constitutions, and Cases: Early America to 1965.”
The Election Center CERA Training Program. Virginia Beach, VA.

Alabama Secretary of State Registrar Training Program.
May 2021. Tuscaloosa, AL.

Alabama Secretary of State Registrar Training Program.
September 2019. Dothan, AL.
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Service

Postdoctoral Fellow in Election Administration search committee (Spring 2020)
Professor of Practice in Non-Profit Administration search committee (Spring 2021)
Ad hoc committee on Departmental Bylaws
Ad hoc committee on Tenure and Promotion
MPA Core Faculty
American Politics Comprehensive Exam Writer (Fall 2018–Spring 2021)
American Politics Comprehensive Exam Grader (Fall 2018–Spring 2021)
Political Methodology Comprehensive Exam Writer (Spring 2021)
Political Methodology Comprehensive Exam Grader (Fall 2019–Spring 2021)
Election Administration Comprehensive Exam Writer (Spring 2021)
Election Administration Comprehensive Exam Grader (Spring 2021)

Media Contributions

Blog Posts

In 2020, Senate elections were nationalized elections. The Georgia runoffs could be too.
LSE’s American Politics and Policy blog. with Jamie Carson. December 4, 2020.

Why did Democrats lose seats in the 2020 elections?
LSE’s American Politics and Policy blog. with Jamie Carson. November 12, 2020.

Is gerrymandering “poisoning the well” of democracy?
Oxford University Press blog. October 26, 2020.

Polarization in the Senate isn’t going away.
LegBranch.org blog. March 25, 2019.

Taking the redistricting process out of the hands of state legislatures can mean more
competitive US House elections. LSE’s American Politics and Policy blog. March 6, 2019.

The story of the midterms is the triumph of the moderates – on both sides.
LSE’s American Politics and Policy blog. with Jamie Carson. November 9, 2018.

How the Dems Could Win the House in November.
Newsweek. with Jamie Carson. February 2, 2018.

Why taking moderate positions may help the Democrats to retake the House this fall.
LSE’s American Politics and Policy blog. with Jamie Carson. February 1, 2018.

This is how to get rid of gerrymandered districts. Monkey Cage, The Washington Post.
with Michael Crespin, Maxwell Palmer, and Barry C. Edwards. March 17, 2017.

Michelle Nunn’s midterm result shows that Georgia’s demographics may be shifting to favor the
Democrats. LSE’s American Politics and Policy blog. with Jamie Carson and Joel Sievert.
November 10, 2014.
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2014 Midterms: Key Issues in the Georgia Senate Race. The Brookings Institute.
with Jamie Carson. October 28, 2014.

In order to increase competition in U.S. House races, states should look to extra-legislative bodies
to redraw congressional boundaries. LSE’s American Politics and Policy blog. with Jamie Carson
and Michael Crespin. May 26, 2014.

Interviews

Katie Boyd Britt wants to solve the state’s problems, but is that what Alabama wants?
Interview with the Montgomery Advertiser. July 25, 2021.

“No Step Too High for a High-Stepper”: Gov. Kay Ivey Says She’s Running for Another Term.
Interview with the Birmingham Times. June 2, 2021.

Biden’s American Rescue Plan a Big Win, But Can Dems Capitalize?
Interview with the Birmingham Times. April 3, 2021.

What the 2020 election revealed about conservatism in the U.S.
Interview with Deseret News. December 2, 2020.

COVID-19 changed election rules in the South. Now activists see chance for reform.
Interview with The American South. December 1, 2020.

GOP advantages in rural Alabama grow even wider in Tommy Tuberville win.
Interview with Montgomery Advertiser. November 5, 2020.

Auburn University political science professor gives perspective on the election.
Interview with WSFA News 12 in Montgomery, AL. November 4, 2020.

Trump Sweeps Alabama, Tuberville Ousts Jones for Senate Seat.
Interview with Birmingham Watch. November 4, 2020.

Straight-party voters could doom Doug Jones in US Senate race against Tommy Tuberville.
Interview with AL.com October 30, 2020.

Election 2020: Why ‘convenience’ voting is controversial, even in a pandemic.
Interview with Deseret News. October 30, 2020.

The crisis may be a turning point! How will an epidemic that killed 230,000 lives change
the US presidential election? Interview with The World Today. October 29, 2020.

As Tommy Tuberville pitches to Republican base, Doug Jones tries to assemble a coalition.
Interview with Montgomery Advertiser. October 28, 2020.

With a Commanding Lead in Polls, Tuberville Shuns Media and Jones While Embracing Trump.
Interview with Birmingham Watch. October 27, 2020.
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Doug Jones Faces Long Odds in Keeping Alabama Senate Seat.
Interview with Wall Street Journal. October 26, 2020.

Ex-Auburn coach Tommy Tuberville’s race for US Senate seat short on substance, insiders say.
Interview with USA Today. October 22, 2020.

Republicans Aren’t Writing Off Doug Jones. Neither is Jones.
Interview with Bloomberg Government. October 8, 2020.

Plain Talk with Dr. Ryan Williamson
Interview with Eagle Eye TV. October 5, 2020.

Could fewer absentee voting restrictions affect Alabama’s election?
Interview with WHNT News 19 Huntsville, AL. September 17, 2020.

Alabama Democrats aim to be heard under new leadership.
Interview with AL.com. July 26, 2020.

Trends favor Tommy Tuberville in Senate election, but plenty of questions remain.
Interview with Montgomery Advertiser. July 17, 2020.

Alabama Senate Candidates Take Sharply Different Approaches to Rise in COVID-19 Cases.
Interview with Montgomery Advertiser. June 26, 2020.

Political Science Professor Looks at How the Coronavirus Pandemic Will Effect State &
Presidential Elections. Interview with WLTZ First News Columbus, GA. June 9, 2020.

Political Science professor examines pandemic’s effect on state, presidential elections.
Auburn University Expert Answers. May 21, 2020.

As Alabama reopens, will people wear masks?
Interview with AL.com. May 9, 2020.

¿Podrá Joe Biden sacar de la Casa Blanca a Donald Trump?
Interview with SEMANA Magazine. March 14, 2020.

Auburn Professor Talks Impeachment.
Interview with Eagle Eye TV. January 28, 2020.

‘Divided’: Auburn Reckons with Impeachment.
Interview with The Auburn Plainsman. January 23, 2020.

What’s next? Impeachment probe set to shift to Judiciary Committee.
Interview with Sinclair Broadcast Group. November 25, 2019.

Political science assistant professor discusses impeachment process.
Auburn University Expert Answers. November 15, 2019.
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UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ALABAMA

EVAN MILLIGAN, et al.,

Plaintiffs,

v.

JOHN H. MERRILL, et al.,

Defendants.
Civil Case No. 2:21-CV-01530-AMM

DECLARATION OF MOON DUCHIN, PH.D.

I, Moon Duchin, declare:

1. My name is Moon Duchin. I am over 18 years of age and have personal 

knowledge of the facts set forth in this Declaration. 

2. I hold a Ph.D. and an M.S in Mathematics from the University of Chicago as well 

as an A.B. in Mathematics and Women’s Studies from Harvard University.

3. I am a Professor of Mathematics and a Senior Fellow in the Jonathan M. Tisch 

College of Civic Life at Tufts University. I hold an affiliation as Collaborating Faculty in the 

American Studies track within the Department of Race, Colonialism, and Diaspora Studies.

4. A copy of my expert report and exhibits in support, including a current copy of 

my full CV, are attached as Exhibit 1 to this declaration.

5. All of the quantitative work described in my report was performed by myself with 

the support of research assistants working under my direct supervision.
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6. I am compensated at the rate of $300 per hour. My compensation for my work on

this case is not dependent on the substance of my opinions or the outcome of the case.

I declare under penalty of perjury that the foregoing is true and correct to the best of my 

knowledge.

Executed on December 10, 2021 in _________________________.

______________ _____________________
Moon Duchin

Medford, Massachusetts
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Presentation of Alternative Congressional Districting
Plans for Alabama

Moon Duchin
Professor of Mathematics, Tufts University

Collaborating Faculty in Race, Colonialism, and Diaspora Studies
Senior Fellow, Tisch College of Civic Life

December 10, 2021

1 Background, qualifications, and materials consulted

I am a Professor of Mathematics and a Senior Fellow in the Jonathan M. Tisch College of Civic
Life at Tufts University. I hold an affiliation as Collaborating Faculty in Department of Race,
Colonialism, and Diaspora Studies (American Studies track). I hold a Ph.D. and an M.S in
Mathematics from the University of Chicago as well as an A.B. in Mathematics and Women’s
Studies from Harvard University.

My general research areas are geometry, topology, dynamics, and applications of mathe-
matics and computing to the study of elections, voting, and civil rights. My redistricting-related
work has been published in venues such as the Election Law Journal, Political Analysis, Founda-
tions of Data Science, the Notices of the American Mathematical Society, Statistics and Public
Policy, the Virginia Policy Review, the Harvard Data Science Review, Foundations of Responsi-
ble Computing, and the Yale Law Journal Forum. My research has had continuous grant support
from the National Science Foundation since 2009, including a CAREER grant from 2013–2018
and a Convergence Accelerator grant from 2019–2021 entitled "Network Science of Census
Data." I am currently on the editorial board of the journals Advances in Mathematics and the
Harvard Data Science Review. I was elected a Fellow of the American Mathematical Society in
2017 and was named a Radcliffe Fellow and a Guggenheim Fellow in 2018.

Materials

I consulted a range of materials while preparing this report:

• Data products published by the Census Bureau, especially the PL94-171 Decennial Cen-
sus release, the 2015-19 American Community Survey, and the ACS Special Tabulation
from the same 5-year period. The Census Places dataset was used to extract block as-
signments to cities and towns. TIGER/Line shapefiles were used to pair demographics
with geography.

• Block equivalency files defining the State’s new enacted districts from
www.sos.alabama.gov/alabama-votes/state-district-maps.

• The Alabama Legislature’s Reapportionment Committee Redistricting Guidelines [1], as
well as the other articles cited in the bibliography below.
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2 Introduction

On November 3, 2021, the Alabama Legislature enacted four districting plans: maps of 7 U.S.
Congressional districts, 35 state Senate districts, 105 state House districts, and 8 state Board
of Education districts. They were signed into law by Governor Kay Ivey the next day. This
report presents alternative plans for Alabama Congressional districts and contrasts them with
the enacted plan. I was asked to draw plans that establish that it is possible to create two
majority-Black districts in a map that maintains population balance, reasonable compactness,
respect for political boundaries, and other traditional districting principles. In particular, I was
instructed to emphasize the Polsby-Popper (isoperimetric) definition of compactness.

I will be comparing the following plans: the enacted plan HB-1 and a set of alternative plans
that I have drawn, labeled Plan A, Plan B, Plan C, and Plan D. They are shown in Figures 1-2.

The focus of this report is to establish that the first Gingles factor, known as "Gingles 1," is
met:

First, the minority group must be able to demonstrate that it is sufficiently large and
geographically compact to constitute a majority in a single-member district.1

Together with Gingles 2 and 3, the factors establishing racially polarized voting, these stand
as the threshold conditions for advancing litigation under the Voting Rights Act.

Alabama’s largest minority group is Black, with 1,364,736 out of 5,024,279 residents—
27.16% of the total population—identifying as Black, possibly in combination with other races,
of any ethnicity, on their Census forms. This group is therefore large enough to constitute ma-
jorities of three out of seven congressional districts.2 However, the second half of the Gingles
1 condition requires that we take the human geography into account, considering whether the
group’s residential location is sufficiently geographically compact to achieve majority-minority
districts. The constraints of geography make it impossible to create three, but I will show that
it is readily possible to create two majority-Black Congressional districts in Alabama
today.

Furthermore, these two majority-Black districts can be drawn without sacrificing traditional
districting principles like population balance (§3.1), contiguity (§3.2), respect for political sub-
divisions like counties, cities, and towns (§3.3), or the compactness of the districts (§3.4), and
with heightened respect for communities of interest (§3.5).

1Thornburg v. Gingles, 478 U.S. 30 (1986)
2Since each district will contain 1/7 (or about 14.3%) of the population, it follows that 7.2% of the population is

enough to constitute the majority in a district. Alabama’s Black population is more than three-and-a-half times this
numerous. Thus, in terms of numbers alone, three districts could have Black population majorities by a comfortable
margin.

2
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3 Traditional districting principles

I will begin by surveying the criteria discussed in the Alabama Legislature’s Reapportionment
Committee Redistricting Guidelines (henceforth, "the Guidelines") [1].

3.1 Population balance

The standard interpretation of One Person, One Vote for Congressional districts is that districts
should be balanced to as near mathematical equality of population as possible, using total
population from the Decennial Census. As the Guidelines put it, "Congressional districts shall
have minimal population deviation." The State’s plan and all four alternative plans have very
tight population balance, with each district within one-person deviation from the rounded ideal
population of 717,754.

3.2 Contiguity

A district formed from census blocks can be called contiguous if it is possible to transit from
any part of the district to any other part through a sequence of blocks that share boundary
segments of positive length. As is traditional in Alabama (and affirmed in Section II.j.ii of the
Guidelines), contiguity through water is accepted. The State’s plan and the four alternative
plans all satisfy contiguity.

3.3 Respect for political subdivisions

The Guidelines call for districting plans to "respect communities of interest, neighborhoods,
and political subdivisions"; in redistricting terms, respect for political subdivisions can be inter-
preted as attempting to keep intact as many localities (counties, cities, and towns) as possible.
In order to make seven finely population-tuned districts, it is necessary to split at least six of
Alabama’s 67 counties into two pieces, or to split some counties into more than two pieces. All
of the plans under consideration—the State’s plan and the four alternative maps—split nine
counties or fewer, giving them high marks for respecting these major political subdivisions.
Plan D in fact splits only five counties, with the largest county (Jefferson) touching three dis-
tricts. On the municipal level, Alabama has 172 cities and 290 towns, according to the 2020
Census. All of the alternative plans are comparable to the State’s plan on locality splits, with
Plan B splitting fewer localities than HB-1.

Number of localities split, by type

localities counties municipalities majority-Black cities

(out of 529) (out of 67) (out of 462) (out of 32)

HB-1 42 6 36 Adamsville, Bessemer, Birmingham,
Montgomery, Tarrant (5)

Plan A 48 8 40 Adamsville, Bessemer, Birmingham, Pritchard (4)

Plan B 39 7 32 Bessemer, Birmingham (2)

Plan C 51 9 42 Adamsville, Bessemer, Birmingham (3)

Plan D 49 5 44 Adamsville, Bessemer, Birmingham, Pleasant
Grove, Tarrant (5)

Table 1: Comparing the plans’ conformance to political boundaries. Municipalities are defined
as cities and towns, and localities includes these as well as counties.
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3.4 Compactness

The two compactness metrics most commonly appearing in redistricting are the Polsby-Popper
score and the Reock score. Polsby-Popper is the name given in this setting to a metric from
ancient mathematics: the isoperimetric ratio comparing a region’s area to its perimeter via the
formula 4�A/P2. Higher scores are considered more compact, with circles uniquely achieving
the optimum score of 1. Political scientist Ernest Reock created a different score based on the
premise that circles were ideal: it is computed as the ratio of a region’s area to that of its
circumcircle, where the circumcircle is defined as the smallest circle in which the region can
be circumscribed. Polsby-Popper is thought to be relevant as a measure of how erratically the
geographical boundaries divide the districts, but this sometimes penalizes districts for natural
features like coastlines of bays and rivers. Reock has a much weaker justification, since the
primacy of circles is the goal rather than the consequence of the definition.3

These scores depend on the planar contours of a district and have been criticized as be-
ing too dependent on map projections or on cartographic resolution [2 3]. Besides having
the weakest relevance to redistricting, the Reock score is also technically flawed, subject to
large distortions among different equally reasonable methods of computation. Recently, some
mathematicians have argued for using discrete compactness scores, taking into account the
units of Census geography from which the district is built. The most commonly cited discrete
score for districts is the cut edges score, which counts how many adjacent pairs of geographi-
cal units receive different district assignments. In other words, cut edges measures the "scis-
sors complexity" of the districting plan: how much work would have to be done to separate
the districts from each other? Plans with a very intricate boundary would require many sepa-
rations. Relative to the contour-based scores, this better controls for factors like coastline and
other natural boundaries, and focuses on the units actually available to redistricters rather
than treating districts like free-form Rorschach blots.

Compactness

block cut edges average Polsby-Popper average Reock
(lower is better) (higher is better) (higher is better)

HB-1 3230 0.222 0.427
Plan A 3417 0.256 0.378
Plan B 3127 0.282 0.365
Plan C 3774 0.255 0.338
Plan D 3540 0.249 0.399

Table 2: Comparing compactness scores via one discrete and two contour-based metrics. Plan
B is the most compact by cut edges. All four alternative plans are superior to the State’s plan
on the Polsby-Popper metric and have very reasonable Reock scores, especially Plan D.

3.5 Additional principles

• Communities of interest. The Guidelines describe communities of interest in terms
that are congruent with the usage across many states: "A community of interest is de-
fined as an area with recognized similarities of interests, including but not limited to
ethnic, racial, economic, tribal, social, geographic, or historical identities."
In Alabama, there was no sustained effort by any state authority to formally collect com-
munity of interest (COI) maps, to my knowledge. Without this, it is difficult to produce a
suitable metric based on public testimony or submissions.

3Reock took the idealization of the circle for granted: "The most compact plane figure is the circle, for here the
maximum area is enclosed within a given perimeter. The circle, therefore, can be used as the ideal of compactness..."
[4]. No further justification is given for why non-circular shapes are plausible indicators of gerrymandering.
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However, it is possible to identify several clear examples of communities of interest of
particular salience to Black Alabamians. The "Black Belt" of 18 mostly rural counties will
be discussed below in §4.2.2.

• Cores of prior districts. The State’s plan HB-1 bears a close resemblance to the plan
from the prior Census cycle, which was engineered to have one district with a Black
supermajority, while the other six do not approach one-third Black population. Therefore
it should be expected that plans designed to address Voting Rights Act concerns would
disrupt the structure of the prior plans, which can be confirmed in the alternative plans
presented here.

4 Racial demographics

4.1 Demographics

Over 1.3 million Alabamians, or 1,364,736 to be precise, identified as Black or African-American
on the 2020 Decennial Census.4 Over a million of these, namely 1,014,372, are of voting age.
Black residents constitute 27.16% of total population, 25.9% of voting-age population, and
26.3% of citizen voting-age population in the state.5 But in the last Census cycle as in the
State’s new proposed plan, just one district out of seven had close to a Black majority—that
one district constitutes just under 14.3% of the seats, while two majority-Black districts can
readily be produced in alternative districting plans.

VAP

BVAP Share by District

CD HB-1 Plan A Plan B Plan C Plan D
1 25.61% 14.50% 15.73% 15.73% 15.36%
2 30.12% 51.37% 51.06% 50.06% 50.05%
3 24.99% 23.96% 22.28% 19.64% 23.96%
4 7.70% 8.30% 10.86% 11.03% 8.58%
5 18.06% 16.02% 15.66% 15.66% 16.02%
6 18.93% 15.44% 15.32% 15.51% 15.37%
7 55.26% 51.50% 50.24% 53.50% 51.73%

CVAP

BCVAP Share by District

CD HB-1 Plan A Plan B Plan C Plan D
1 25.77% 14.54% 15.77% 15.77% 15.41%
2 30.49% 52.05% 51.75% 50.78% 50.71%
3 25.21% 24.26% 22.63% 19.97% 24.26%
4 7.70% 8.35% 10.91% 11.10% 8.62%
5 18.23% 16.25% 15.84% 15.84% 16.25%
6 19.33% 15.62% 15.48% 15.66% 15.53%
7 56.34% 52.40% 51.28% 54.51% 52.64%

WVAP Share by District

CD HB-1 Plan A Plan B Plan C Plan D
1 66.00% 76.25% 75.20% 75.20% 75.47%
2 62.03% 42.33% 42.60% 43.14% 43.56%
3 67.74% 67.78% 68.47% 70.99% 67.78%
4 82.41% 82.98% 80.12% 79.98% 82.63%
5 70.89% 71.62% 72.56% 72.56% 71.62%
6 71.16% 75.39% 76.73% 76.49% 75.58%
7 38.60% 42.08% 42.71% 40.04% 41.82%

WCVAP Share by District

CD HB-1 Plan A Plan B Plan C Plan D
1 65.17% 75.19% 74.13% 74.13% 74.40%
2 61.43% 41.89% 42.19% 42.65% 43.14%
3 67.49% 67.61% 68.37% 71.04% 67.61%
4 82.50% 82.62% 79.88% 79.78% 82.30%
5 70.42% 71.24% 72.28% 72.28% 71.24%
6 71.23% 75.83% 76.63% 76.35% 76.01%
7 38.02% 41.51% 42.24% 39.53% 41.22%

Table 3: Demographics broken out as a comparison of Black and White population.

4Here and throughout, we use the so-called "Any Part Black" definition, which counts people who self-identified
as Black on the Census form, possibly in combination with other races, whether Hispanic or not, for total population
and voting-age population. Abbreviations such as BVAP refer to this construction. Citizen voting-age population is
derived from the American Community Survey (ACS) in combination with the Decennial Census. The racial group
constructions are fully defined in the supplemental material.

5Black citizen voting-age population is derived from the 5-year ACS, 2015–2019. The supplemental material con-
tains an explanation of how BCVAP and WCVAP are constructed.
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HB-1

CD WVAP BVAP HVAP WCVAP BCVAP HCVAP
1 66.00% 25.61% 3.23% 65.17% 25.77% 2.45%
2 62.03% 30.12% 3.57% 61.43% 30.49% 2.55%
3 67.74% 24.99% 3.07% 67.49% 25.21% 2.29%
4 82.41% 7.70% 5.66% 82.50% 7.70% 2.84%
5 70.89% 18.06% 5.28% 70.42% 18.23% 3.31%
6 71.16% 18.93% 5.38% 71.23% 19.33% 2.81%
7 38.60% 55.26% 3.65% 38.02% 56.34% 2.05%

Plan A

CD WVAP BVAP HVAP WCVAP BCVAP HCVAP
1 76.25% 14.50% 4.00% 75.19% 14.54% 3.07%
2 42.33% 51.37% 2.68% 41.89% 52.05% 1.77%
3 67.78% 23.96% 3.98% 67.61% 24.26% 2.62%
4 82.98% 8.30% 4.58% 82.62% 8.35% 2.58%
5 71.62% 16.02% 6.50% 71.24% 16.25% 3.67%
6 75.39% 15.44% 3.91% 75.83% 15.62% 2.26%
7 42.08% 51.50% 4.18% 41.51% 52.40% 2.32%

Plan B

CD WVAP BVAP HVAP WCVAP BCVAP HCVAP
1 75.20% 15.73% 3.99% 74.13% 15.77% 3.06%
2 42.60% 51.06% 2.60% 42.19% 51.75% 1.71%
3 68.47% 22.28% 4.59% 68.37% 22.63% 2.92%
4 80.12% 10.86% 4.68% 79.88% 10.91% 2.70%
5 72.56% 15.66% 6.23% 72.28% 15.84% 3.40%
6 76.73% 15.32% 3.46% 76.63% 15.48% 2.11%
7 42.71% 50.24% 4.29% 42.24% 51.28% 2.41%

Plan C

CD WVAP BVAP HVAP WCVAP BCVAP HCVAP
1 75.20% 15.73% 3.99% 74.13% 15.77% 3.06%
2 43.14% 50.06% 2.93% 42.65% 50.78% 1.95%
3 70.99% 19.64% 4.46% 71.04% 19.97% 2.82%
4 79.98% 11.03% 4.70% 79.78% 11.10% 2.69%
5 72.56% 15.66% 6.23% 72.28% 15.84% 3.40%
6 76.49% 15.51% 3.51% 76.35% 15.66% 2.13%
7 40.04% 53.50% 4.01% 39.53% 54.51% 2.26%

Plan D

CD WVAP BVAP HVAP WCVAP BCVAP HCVAP
1 75.47% 15.36% 4.01% 74.40% 15.41% 3.07%
2 43.56% 50.05% 2.68% 43.14% 50.71% 1.79%
3 67.78% 23.96% 3.98% 67.61% 24.26% 2.62%
4 82.63% 8.58% 4.66% 82.30% 8.62% 2.61%
5 71.62% 16.02% 6.50% 71.24% 16.25% 3.67%
6 75.58% 15.37% 3.93% 76.01% 15.53% 2.25%
7 41.82% 51.73% 4.08% 41.22% 52.64% 2.30%

Table 4: Demographics by district in the State’s plan HB-1 and the alternative plans.
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By contrast, the non-Hispanic White population share in Alabama is 63.12% and the corre-
sponding shares of voting-age population and citizen voting-age population are 65.47% and
65.07%, respectively. By any of these measures, proportional representation for White voters
would be between 4.4 and 4.6 of Alabama’s 7 seats in the U.S. House. The State’s map HB-1
orchestrates a non-Hispanic White VAP share of at least 60% in all districts besides CD-7—that
is, in 6 out of 7 Congressional districts.

4.2 Centers of Black population

4.2.1 Urban

The four largest cities in Alabama today are Huntsville (population 215,006), Birmingham
(population 200,733), Montgomery (population 200,603), and Mobile (population 187,041).
Together, they have over 400,000 Black residents, comprising roughly 1/3 of the Black popu-
lation in the state. Of these cities, Birmingham, Montgomery, and Mobile are majority-Black,
with population shares of 69.9%, 60.8%, and 51.5%, respectively, making them two among
Alabama’s 52 majority-Black cities.

Of those four largest cities, the State’s plan HB-1 only includes parts of Birmingham and
parts of Montgomery in a majority-Black district. In particular, this means that the hundreds
of thousands of Black voters in Montgomery and Mobile are located in districts in which Black
population share falls short of one-third.

All four alternative plans retain most of Birmingham in a majority-Black district, but by
adding a second majority district the alternative plans are able to include all of Montgomery
and most of Mobile as well.

Figure 3: Black voting-age population share is shown by shading at the precinct level. The
major cities have visible concentrations of Black population, and the Black Belt rural counties
are clearly visible running East-West across the state.
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4.2.2 Rural: Alabama’s Black Belt

Alabama also has a significant Black population in rural counties, especially in the 18 "Black
Belt" counties of Barbour, Bullock, Butler, Choctaw, Crenshaw, Dallas, Greene, Hale, Lowndes,
Macon, Marengo, Montgomery, Perry, Pickens, Pike, Russell, Sumter, and Wilcox. These coun-
ties have a long shared history from plantation slavery to sharecropping to Jim Crow and up to
the present—these constitute very clear communities of interest by the Guidelines definition.
(Recalling from above, that definition holds that "A community of interest is defined as an area
with recognized similarities of interests, including but not limited to ethnic, racial, economic,
tribal, social, geographic, or historical identities.")

The Black Belt includes 8 of the 10 least populous counties in the state, each with under
13,000 residents. Together, the Black Belt region has over 300,000 Black residents.

In the State’s plan, eight of these are partially or fully excluded frommajority-Black districts:
Barbour, Bullock, Butler, Crenshaw, Macon, Pike, and Russell are excluded from CD-7 while
Montgomery County is split.

Each of the 18 Black Belt counties is contained in majority-Black districts in at least some of
the alternative plans presented here: Plan A and Plan D include all but part of Russell County,
Plan B includes all but Russell and part of Barbour County, and Plan C includes the entirety of
the Black Belt. Forming a district that reaches south into Mobile County and eastward across
the Black Belt is natural for a mapmaker following traditional principles. In fact, the State’s
own recently enacted State Board of Education map, which has two majority-Black districts
out of eight, does just this in a manner similar to my illustrative Congressional plans.

5 Conclusion

I have presented four alternative maps that all secure population majorities for Black Alabami-
ans in two districts, rather than just one district, out of seven.

• The State’s map and all four alternative plans have districts balanced to within ±1 person
from rounded ideal size. All four plans are contiguous, and all split five to nine counties,
at or close to the theoretical minimum level of splitting.

• All four alternative plans have strong compactness scores; in fact, all four are significantly
superior to the State’s plan in the most common compactness metric, the average Polsby-
Popper score.

• The State’s plan splits Montgomery County and Montgomery City, even though Mont-
gomery County is less than one-third the size of a Congressional district. All four alterna-
tive plans hold the city and county whole.

• Proportionality for the White non-Hispanic population in Alabama would amount to roughly
4.5 out of 7 seats in Congress, but the State’s map would lock in fully 6 out of 7 seats for
White-preferred candidates—a massively super-proportional showing.

• All four alternative plans place thousands of Black voters in the population centers of
Montgomery and Mobile, as well as voters across the rural Black Belt, in majority-Black
districts. Seven Black Belt counties are wholly excluded from the sole majority-Black
district, and another is split, in the State’s plan. Relative to HB-1, each one of the alterna-
tive plans allows over 300,000 additional Black Alabamians—including plaintiffs Shalela
Dowdy (Mobile), Evan Milligan (Montgomery), and Khadidah Stone (Montgomery)—to live
in majority-Black districts.
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A Supplemental information

Definition of Black by Census Codes (within total population)
Black or African American alone P0010004
White; Black or African American P0010011
Black or African American; American Indian and Alaska Native P0010016
Black or African American; Asian P0010017
Black or African American; Native Hawaiian and Other Pacific Islander P0010018
Black or African American; Some Other Race P0010019
White; Black or African American; American Indian and Alaska Native P0010027
White; Black or African American; Asian P0010028
White; Black or African American; Native Hawaiian and Other Pacific Islander P0010029
White; Black or African American; Some Other Race P0010030
Black or African American; American Indian and Alaska Native; Asian P0010037
Black or African American; American Indian and Alaska Native; Native Hawaiian and Other Pacific Islander P0010038
Black or African American; American Indian and Alaska Native; Some Other Race P0010039
Black or African American; Asian; Native Hawaiian and Other Pacific Islander P0010040
Black or African American; Asian; Some Other Race P0010041
Black or African American; Native Hawaiian and Other Pacific Islander; Some Other Race P0010042
White; Black or African American; American Indian and Alaska Native; Asian P0010048
White; Black or African American; American Indian and Alaska Native; Native Hawaiian and Other Pacific Islander P0010049
White; Black or African American; American Indian and Alaska Native; Some Other Race P0010050
White; Black or African American; Asian; Native Hawaiian and Other Pacific Islander P0010051
White; Black or African American; Asian; Some Other Race P0010052
White; Black or African American; Native Hawaiian and Other Pacific Islander; Some Other Race P0010053
Black or African American; American Indian and Alaska Native; Asian; Native Hawaiian and Other Pacific Islander P0010058
Black or African American; American Indian and Alaska Native; Asian; Some Other Race P0010059
Black or African American; American Indian and Alaska Native; Native Hawaiian and Other Pacific Islander; Some Other Race P0010060
Black or African American; Asian; Native Hawaiian and Other Pacific Islander; Some Other Race P0010061
White; Black or African American; American Indian and Alaska Native; Asian; Native Hawaiian and Other Pacific Islander P0010064
White; Black or African American; American Indian and Alaska Native; Asian; Some Other Race P0010065
White; Black or African American; American Indian and Alaska Native; Native Hawaiian and Other Pacific Islander; Some Other Race P0010066
White; Black or African American; Asian; Native Hawaiian and Other Pacific Islander; Some Other Race P0010067
Black or African American; American Indian and Alaska Native; Asian; Native Hawaiian and Other Pacific Islander; Some Other Race P0010069
White; Black or African American; American Indian and Alaska Native; Asian; Native Hawaiian and Other Pacific Islander; Some Other Race P0010071

Definition of Black by Census Codes (within voting-age population)
Black or African American alone P0030004
White; Black or African American P0030011
Black or African American; American Indian and Alaska Native P0030016
Black or African American; Asian P0030017
Black or African American; Native Hawaiian and Other Pacific Islander P0030018
Black or African American; Some Other Race P0030019
White; Black or African American; American Indian and Alaska Native P0030027
White; Black or African American; Asian P0030028
White; Black or African American; Native Hawaiian and Other Pacific Islander P0030029
White; Black or African American; Some Other Race P0030030
Black or African American; American Indian and Alaska Native; Asian P0030037
Black or African American; American Indian and Alaska Native; Native Hawaiian and Other Pacific Islander P0030038
Black or African American; American Indian and Alaska Native; Some Other Race P0030039
Black or African American; Asian; Native Hawaiian and Other Pacific Islander P0030040
Black or African American; Asian; Some Other Race P0030041
Black or African American; Native Hawaiian and Other Pacific Islander; Some Other Race P0030042
White; Black or African American; American Indian and Alaska Native; Asian P0030048
White; Black or African American; American Indian and Alaska Native; Native Hawaiian and Other Pacific Islander P0030049
White; Black or African American; American Indian and Alaska Native; Some Other Race P0030050
White; Black or African American; Asian; Native Hawaiian and Other Pacific Islander P0030051
White; Black or African American; Asian; Some Other Race P0030052
White; Black or African American; Native Hawaiian and Other Pacific Islander; Some Other Race P0030053
Black or African American; American Indian and Alaska Native; Asian; Native Hawaiian and Other Pacific Islander P0030058
Black or African American; American Indian and Alaska Native; Asian; Some Other Race P0030059
Black or African American; American Indian and Alaska Native; Native Hawaiian and Other Pacific Islander; Some Other Race P0030060
Black or African American; Asian; Native Hawaiian and Other Pacific Islander; Some Other Race P0030061
White; Black or African American; American Indian and Alaska Native; Asian; Native Hawaiian and Other Pacific Islander P0030064
White; Black or African American; American Indian and Alaska Native; Asian; Some Other Race P0030065
White; Black or African American; American Indian and Alaska Native; Native Hawaiian and Other Pacific Islander; Some Other Race P0030066
White; Black or African American; Asian; Native Hawaiian and Other Pacific Islander; Some Other Race P0030067
Black or African American; American Indian and Alaska Native; Asian; Native Hawaiian and Other Pacific Islander; Some Other Race P0030069
White; Black or African American; American Indian and Alaska Native; Asian; Native Hawaiian and Other Pacific Islander; Some Other Race P0030071

Definition of Black via Census products (within citizen voting-age population)

The 2015-2019 5-year ACS Special Tabulation produces 2010 tract-level estimates of citizen voting age
population (CVAP) with some subpopulations. I selected the Non-Hispanic White (WCVAP), Non-Hispanic
Black or African American (BCVAP), and Hispanic (HCVAP) categories. The 2015-2019 ACS also provides
2010 tract-level voting age population (VAP) estimates by tract, from which we use White (WVAP), Black
or African American (BVAP), and Hispanic (HVAP). From these two products I have calculated the citizen-
ship share for each subpopulation in each 2010 Census tract in Alabama. This citizenship share tracks,
for example, BCVAP / BVAP—the share of non-Hispanic Black citizens of voting age over the total number
of Black citizens, independent of ethnicity. To calculate 2020 CVAP estimates on 2020 Census blocks, I
start with the 2020 PL-94 to determine the VAP share in each block for each subpopulation, then multiply
by the corresponding citizenship share. For instance, we compute the 2020 BVAP count in each block b
(independent of ethnicity) and multiply it by the BCVAP / BVAP citizenship share assigned to the 2010
tract that contains b. An exactly similar method is used for WCVAP and HCVAP.
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I declare under penalty of perjury that the foregoing is true and correct.

Executed this 10th day of December, 2021.

Moon Duchin
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University of Chicago MS 1999, PhD 2005
Mathematics
Advisor: Alex Eskin Dissertation: Geodesics track random walks in Teichmüller space

Harvard University BA 1998
Mathematics and Women’s Studies

Appointments
Tu�s University
Professor of Mathematics 2021—
Assistant Professor, Associate Professor 2011–2021

Director | Program in Science, Technology, & Society 2015–2021
(on leave 2018–2019)

Principal Investigator | MGGG Redistricting Lab 2017—
Senior Fellow | Tisch College of Civic Life 2017—

University of Michigan
Assistant Professor (postdoctoral) 2008–2011

University of California, Davis
NSF VIGRE Postdoctoral Fellow 2005–2008

Research Interests
Data science for civil rights, computation and governance, elections, geometry and redistricting.
Science, technology, and society, science policy, technology and law.
Random walks and Markov chains, random groups, random constructions in geometry.
Large-scale geometry, metric geometry, isoperimetric inequalities.
Geometric group theory, growth of groups, nilpotent groups, dynamics of group actions.
Geometric topology, hyperbolicity, Teichmüller theory.

Awards & Distinctions
Research Professor - MSRI Program in Analysis and Geometry of Random Spaces Spring 2022
Guggenheim Fellow 2018
Radcli�e Fellow - Evelyn Green Davis Fellowship 2018–2019
Fellow of the American Mathematical Society elected 2017
NSF C-ACCEL (PI) - Harnessing the Data Revolution: Network science of Census data 2019–2020
NSF grants (PI) - CAREER grant and three standard Topology grants 2009–2022
Professor of the Year, Tu�s Math Society 2012–2013
AAUW Dissertation Fellowship 2004–2005
NSF Graduate Fellowship 1998–2002
Lawrence and Josephine Graves Prize for Excellence in Teaching (U Chicago) 2002

Robert Fletcher Rogers Prize (Harvard Mathematics) 1995–1996
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Mathematics Publications & Preprints
The (homological) persistence of gerrymandering
Foundations of Data Science, online first. (with Thomas Needham and Thomas Weighill)

You can hear the shape of a billiard table: Symbolic dynamics and rigidity for flat surfaces
Commentarii Mathematici Helvetici, to appear. arXiv:1804.05690
(with Viveka Erlandsson, Christopher Leininger, and Chandrika Sadanand)

Conjugation curvature for Cayley graphs
Journal of Topology and Analysis, online first. (with Assaf Bar-Natan and Robert Kropholler)

A reversible recombination chain for graph partitions
Preprint. (with Sarah Cannon, Dana Randall, and Parker Rule)

Recombination: A family of Markov chains for redistricting
Harvard Data Science Review. Issue 3.1, Winter 2021. online. (with Daryl DeFord and Justin Solomon)

Census TopDown: The impact of di�erential privacy on redistricting
2nd Symposium on Foundations of Responsible Computing (FORC 2021), 5:1–5:22. online.
(with Aloni Cohen, JN Matthews, and Bhushan Suwal)

Stars at infinity in Teichmüller space
Geometriae Dedicata, Volume 213, 531–545 (2021). (with Nate Fisher) arXiv:2004.04321

Random walks and redistricting: New applications of Markov chain Monte Carlo
(with Daryl DeFord) For edited volume, Political Geometry. Under contract with Birkhäuser.

Mathematics of nested districts: The case of Alaska
Statistics and Public Policy. Vol 7, No 1 (2020), 39–51. (w/ Sophia Caldera, Daryl DeFord, Sam Gutekunst, & Cara Nix)

A computational approach to measuring vote elasticity and competitiveness
Statistics and Public Policy. Vol 7, No 1 (2020), 69–86. (with Daryl DeFord and Justin Solomon)

The Heisenberg group is pan-rational
Advances in Mathematics 346 (2019), 219–263. (with Michael Shapiro)

Random nilpotent groups I
IMRN, Vol 2018, Issue 7 (2018), 1921–1953. (with Matthew Cordes, Yen Duong, Meng-Che Ho, and Ayla Sánchez)

Hyperbolic groups
chapter in O�ice Hours with a Geometric Group Theorist, eds. M.Clay,D.Margalit, Princeton U Press (2017), 177–203.

Counting in groups: Fine asymptotic geometry
Notices of the American Mathematical Society 63, No. 8 (2016), 871–874.

A sharper threshold for random groups at density one-half
Groups, Geometry, and Dynamics 10, No. 3 (2016), 985–1005.
(with Katarzyna Jankiewicz, Shelby Kilmer, Samuel Lelièvre, John M. Mackay, and Ayla Sánchez)

Equations in nilpotent groups
Proceedings of the American Mathematical Society 143 (2015), 4723–4731. (with Hao Liang and Michael Shapiro)

Statistical hyperbolicity in Teichmüller space
Geometric and Functional Analysis, Volume 24, Issue 3 (2014), 748–795. (with Howard Masur and Spencer Dowdall)

Fine asymptotic geometry of the Heisenberg group
Indiana University Mathematics Journal 63 No. 3 (2014), 885–916. (with Christopher Mooney)

Pushing fillings in right-angled Artin groups
Journal of the LMS, Vol 87, Issue 3 (2013), 663–688. (with Aaron Abrams, Noel Brady, Pallavi Dani, and Robert Young)

Spheres in the curve complex
In the Tradition of Ahlfors and Bers VI, Contemp. Math. 590 (2013), 1–8. (with Howard Masur and Spencer Dowdall)
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The sprawl conjecture for convex bodies
Experimental Mathematics, Volume 22, Issue 2 (2013), 113–122. (with Samuel Lelièvre and Christopher Mooney)

Filling loops at infinity in the mapping class group
Michigan Math. J., Vol 61, Issue 4 (2012), 867–874. (with Aaron Abrams, Noel Brady, Pallavi Dani, and Robert Young)

The geometry of spheres in free abelian groups
Geometriae Dedicata, Volume 161, Issue 1 (2012), 169–187. (with Samuel Lelièvre and Christopher Mooney)

Statistical hyperbolicity in groups
Algebraic and Geometric Topology 12 (2012) 1–18. (with Samuel Lelièvre and Christopher Mooney)

Length spectra and degeneration of flat metrics
Inventiones Mathematicae, Volume 182, Issue 2 (2010), 231–277. (with Christopher Leininger and Kasra Rafi)

Divergence of geodesics in Teichmüller space and the mapping class group
Geometric and Functional Analysis, Volume 19, Issue 3 (2009), 722–742. (with Kasra Rafi)

Curvature, stretchiness, and dynamics
In the Tradition of Ahlfors and Bers IV, Contemp. Math. 432 (2007), 19–30.

Geodesics track random walks in Teichmüller space
PhD Dissertation, University of Chicago 2005.

Science, Technology, Law, and Policy Publications & Preprints

Models, Race, and the Law
Yale Law Journal Forum, Vol. 130 (March 2021). Available online. (with Doug Spencer)

Computational Redistricting and the Voting Rights Act
Election Law Journal, Available online. (with Amariah Becker, Dara Gold, and Sam Hirsch)

Discrete geometry for electoral geography
Preprint. (with Bridget Eileen Tenner) arXiv:1808.05860

Implementing partisan symmetry: Problems and paradoxes
Political Analysis, to appear. (with Daryl DeFord, Natasha Dhamankar, Mackenzie McPike, Gabe Schoenbach, and
Ki-Wan Sim) arXiv:2008:06930

Clustering propensity: A mathematical framework for measuring segregation
Preprint. (with Emilia Alvarez, Everett Meike, and Marshall Mueller; appendix by Tyler Piazza)

Locating the representational baseline: Republicans in Massachusetts
Election Law Journal, Volume 18, Number 4, 2019, 388–401.
(with Taissa Gladkova, Eugene Henninger-Voss, Ben Klingensmith, Heather Newman, and Hannah Wheelen)

Redistricting reform in Virginia: Districting criteria in context
Virginia Policy Review, Volume XII, Issue II, Spring 2019, 120–146. (with Daryl DeFord)

Geometry v. Gerrymandering
The Best Writing on Mathematics 2019, ed. Mircea Pitici. Princeton University Press.
reprinted from Scientific American, November 2018, 48–53.

Gerrymandering metrics: How to measure? What’s the baseline?
Bulletin of the American Academy for Arts and Sciences, Vol. LXII, No. 2 (Winter 2018), 54–58.

Rebooting the mathematics of gerrymandering: How can geometry track with our political values?
The Conversation (online magazine), October 2017. (with Peter Levine)

A formula goes to court: Partisan gerrymandering and the e�iciency gap
Notices of the American Mathematical Society 64 No. 9 (2017), 1020–1024. (with Mira Bernstein)

International mobility and U.S. mathematics
Notices of the American Mathematical Society 64, No. 7 (2017), 682–683.
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Graduate Advising in Mathematics

Nate Fisher (PhD 2021), Sunrose Shrestha (PhD 2020), Ayla Sánchez (PhD 2017),
Kevin Buckles (PhD 2015), Mai Mansouri (MS 2014)

Outside committee member for Chris Coscia (PhD 2020), Dartmouth College

Postdoctoral Advising in Mathematics

Principal supervisor Thomas Weighill (2019–2020)

Co-supervisor Daryl DeFord (MIT 2018–2020), Rob Kropholler (2017–2020), Hao Liang (2013–2016)

Teaching

Courses Developed or Customized

Mathematics of Social Choice | sites.tu�s.edu/socialchoice
Voting theory, impossibility theorems, redistricting, theory of representative democracy, metrics of fairness.

History of Mathematics | sites.tu�s.edu/histmath
Social history of mathematics, organized around episodes from antiquity to present. Themes include materials and
technologies of creation and dissemination, axioms, authority, credibility, and professionalization. In-depth treatment
of mathematical content from numeration to cardinal arithmetic to Galois theory.

Reading Lab: Mathematical Models in Social Context | sites.tu�s.edu/models
One hr/wk discussion seminar of short but close reading on topics in mathematical modeling, including history of
psychometrics; algorithmic bias; philosophy of statistics; problems of model explanation and interpretation.

Geometric Literacy
Module-based graduate topics course. Modules have included: p-adic numbers, hyperbolic geometry, nilpotent
geometry, Lie groups, convex geometry and analysis, the complex of curves, ergodic theory, the Gauss circle problem.

Markov Chains (graduate topics course)
Teichmüller Theory (graduate topics course)
Fuchsian Groups (graduate topics course)
Continued Fractions and Geometric Coding (undergraduate topics course)
Mathematics for Elementary School Teachers

Standard Courses

Discrete Mathematics, Calculus I-II-III, Intro to Proofs, Linear Algebra, Complex Analysis, Di�erential Geometry,
Abstract Algebra, Graduate Real Analysis, Mathematical Modeling and Computation

Weekly Seminars Organized
- Geometric Group Theory and Topology
- Science, Technology, and Society Lunch Seminar
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Selected Talks and Lectures

Distinguished Plenary Lecture June 2021
75th Anniversary Meeting of Canadian Mathematical Society, Ottawa, Ontario online (COVID)

BMC/BAMC Public Lecture April 2021
Joint British Mathematics/Applied Mathematics Colloquium, Glasgow, Scotland online (COVID)

AMS Einstein Public Lecture in Mathematics [March 2020]
Southeastern Sectional Meeting of the AMS, Charlottesville, VA postponed

Gerald and Judith Porter Public Lecture
AMS-MAA-SIAM, Joint Mathematics Meetings, San Diego, CA January 2018

Mathematical Association of America Distinguished Lecture
MAA Carriage House, Washington, DC October 2016

American Mathematical Society Invited Address
AMS Eastern Sectional Meeting, Brunswick, ME September 2016

Named University Lectures
- Parsons Lecture | UNC Asheville October 2020
- Loeb Lectures in Mathematics | Washington University in St. Louis [March 2020]
- Math, Stats, CS, and Society | Macalester College October 2019
- MRC Public Lecture | Stanford University May 2019
- Freedman Memorial Colloquium | Boston University March 2019
- Julian Clancy Frazier Colloquium Lecture | U.S. Naval Academy January 2019
- Barnett Lecture | University of Cincinnati October 2018
- School of Science Colloquium Series | The College of New Jersey March 2018
- Kieval Lecture | Cornell University February 2018
- G. Milton Wing Lectures | University of Rochester October 2017
- Norman Johnson Lecture | Wheaton College September 2017
- Dan E. Christie Lecture | Bowdoin College September 2017

Math/Computer Science Department Colloquia

- Reed College Dec 2020
- Georgetown (CS) Sept 2020
- Santa Fe Institute July 2020
- UC Berkeley Sept 2018
- Brandeis-Harvard-MIT-NEU Mar 2018
- Northwestern University Oct 2017
- University of Illinois Sept 2017
- University of Utah Aug 2017
- Wesleyan Dec 2016
- Worcester Polytechnic Inst. Dec 2016

- Université de Neuchâtel Jun 2016
- Brandeis University Mar 2016
- Swarthmore College Oct 2015
- Bowling Green May 2015
- City College of New York Feb 2015
- Indiana University Nov 2014
- the Technion Oct 2014
- Wisconsin–Madison Sept 2014
- Stony Brook March 2013
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Minicourses
- Integer programming and combinatorial optimization (two talks) | Georgia Tech May 2021
- Workshop in geometric topology (main speaker, three talks) | Provo, UT June 2017
- Growth in groups (two talks) | MSRI, Berkeley, CA August 2016
- Hyperbolicity in Teichmüller space (three talks) | Université de Grenoble May 2016
- Counting and growth (four talks) | IAS Women’s Program, Princeton May 2016
- Nilpotent groups (three talks) | Seoul National University October 2014
- Sub-Finsler geometry of nilpotent groups (five talks) | Galatasaray Univ., Istanbul April 2014

Science, Technology, and Society
- The Mathematics of Accountability | Sawyer Seminar, Anthropology, Johns Hopkins February 2020
- STS Circle | Harvard Kennedy School of Government September 2019
- Data, Classification, and Everyday Life Symposium | Rutgers Center for Cultural Analysis January 2019
- Science Studies Colloquium | UC San Diego January 2019
- Arthur Miller Lecture on Science and Ethics | MIT Program in Science, Tech, and Society November 2018

Data Science, Computer Science, Quantitative Social Science
- Data Science for Social Good Workshop (DS4SG) | Georgia Tech (virtual) November 2020
- Privacy Tools Project Retreat | Harvard (virtual) May 2020
- Women in Data Science Conference | Microso� Research New England March 2020
- Quantitative Research Methods Workshop | Yale Center for the Study of American Politics February 2020
- Societal Concerns in Algorithms and Data Analysis | Weizmann Institute December 2018
- Quantitative Collaborative | University of Virginia March 2018
- Quantitative Social Science | Dartmouth College September 2017
- Data for Black Lives Conference | MIT November 2017

Political Science, Geography, Law, Democracy, Fairness
- The Long 19th Amendment: Women, Voting, and American Democracy | Radcli�e Institute Nov–Dec 2020
- "The New Math" for Civil Rights | Social Justice Speaker Series, Davidson College November 2020
- Math, Law, and Racial Fairness | Justice Speaker Series, University of South Carolina November 2020
- Voting Rights Conference | Northeastern Public Interest Law Program September 2020
- Political Analysis Workshop | Indiana University November 2019
- Program in Public Law Panel | Duke Law School October 2019
- Redistricting 2021 Seminar | University of Chicago Institute of Politics May 2019
- Geography of Redistricting Conference Keynote | Harvard Center for Geographic Analysis May 2019
- Political Analytics Conference | Harvard University November 2018
- Cyber Security, Law, and Society Alliance | Boston University September 2018
- Clough Center for the Study of Constitutional Democracy | Boston College November 2017
- Tech/Law Colloquium Series | Cornell Tech November 2017
- Constitution Day Lecture | Rockefeller Center for Public Policy, Dartmouth College September 2017

Editorial Boards
Harvard Data Science Review
Associate Editor since 2019

Advances in Mathematics
Member, Editorial Board since 2018

6
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Selected Professional and Public Service

Amicus Brief of Mathematicians, Law Professors, and Students 2019
principal co-authors: Guy-Uriel Charles and Moon Duchin

Supreme Court of the United States, in Rucho v. Common Cause - cited in dissent

Committee on Science Policy 2020–2023
American Mathematical Society

Program Committee 2020–2021
Symposium on Foundations of Responsible Computing

Presenter on Public Mapping, Statistical Modeling 2019, 2020
National Conference of State Legislatures

Committee on the Human Rights of Mathematicians 2016–2019
American Mathematical Society

Committee on The Future of Voting: Accessible, Reliable, Verifiable Technology 2017–2018
National Academies of Science, Engineering, and Medicine

Visiting Positions and Residential Fellowships

Visiting Professor Department of Mathematics Fall 2021
Boston College | Chestnut Hill, MA

Fellow Radcli�e Institute for Advanced Study 2018–19
Harvard University | Cambridge, MA

Member Center of Mathematical Sciences and Applications 2018–19
Harvard University | Cambridge, MA

Visitor Microso� Research Lab 2018–19
MSR New England | Cambridge, MA

Research Member Geometric Group Theory program Fall 2016
Mathematical Sciences Research Institute | Berkeley, CA

Research Member Random Walks and Asymptotic Geometry of Groups program Spring 2014
Institut Henri Poincaré | Paris, France

Research Member Low-dimensional Topology, Geometry, and Dynamics program Fall 2013
Institute for Computational and Experimental Research in Mathematics | Providence, RI

Research Member Geometric and Analytic Aspects of Group Theory program May 2012
Institut Mittag-Le�ler | Stockholm, Sweden

Research Member Quantitative Geometry program Fall 2011
Mathematical Sciences Research Institute | Berkeley, CA

Postdoctoral Fellow Teichmüller "project blanc" Spring 2009
Agence Nationale de la Recherche (Collège de France) | Paris, France
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IN THE UNITED STATES DISTRICT COURT 
NORTHERN DISTRICT OF ALABAMA 

SOUTHERN DIVISION 
 

 
EVAN MILLIGAN, et al.,  
 
 Plaintiffs, 
 
 vs. 
 
JOHN H. MERRILL, et al., 
 
 Defendants. 
 

 
 
 
 

No. 2:21-cv-01530-AMM 
 

 
 

Preliminary Expert Report of Baodong Liu, Ph.D. 
 

December 10, 2021 
 

 
I. Introduction 
 

I have been retained as an expert by counsel for the Plaintiffs in the above-
captioned litigation. I have prepared this report pursuant to Federal Rule of 
Civil Procedure 26(a)(2)(B). 
 
I have been asked to express opinions on whether racially polarized voting 
(RPV) exists in Alabama, and whether or not RPV has resulted in the defeats 
of Black-preferred candidates in Alabama Congressional elections. 
 
I am being compensated at $300 per hour for my work on this case. My 
compensation is not contingent on or affected by the substance of my opinions 
or the outcome of this litigation. My work in this matter is ongoing, and I 
reserve the right to amend, modify, or supplement my analysis and opinions. 
 

II. Background on Racially Polarized Voting 
 

In the landmark Thornburg v. Gingles (1986), the Supreme Court provided the 
precise three-prong dilution test in litigation arising under Section 2 of the 
Voting Rights Act (VRA). The Gingles test asks whether: 1) the racial or 
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 2 

language minority group is “sufficiently large and geographically compact to 
constitute a majority in a single-member district”; 2) the minority group is  
“politically cohesive” (meaning its members tend to vote for the same 
candidate); and 3) the “majority votes sufficiently as a bloc to enable it ... 
usually to defeat the minority’s preferred candidate.” In particular, the second 
and the third preconditions under the Gingles test have become the legal 
definition of RPV.  

 
III. Summary of Professional Qualifications 
 

I am a tenured professor of political science in the Department of Political 
Science at the University of Utah. I have done extensive research regarding 
the relationship between election systems and the ability of minority voters to 
participate fully in the political process and to elect representatives of their 
choice.  
 
My research has won the Byran Jackson Award for the best study/dissertation 
about racial voting from the Urban Politics Section of the American Political 
Science Association, and the Ted Robinson Award from the Southwest 
Political Science Association. The results of my research have been published 
in peer-reviewed journals, including Social Science Quarterly, American 
Politics Research, Sociological Methods and Research, PS: Political Science 
and Politics, Urban Affairs Review, Political Behavior, Journal of Urban 
Affairs, Southeastern Political Review, and American Review of Politics, 
among other journals. I am also an author or editor of eight scholarly books 
including Political Volatility in the United States: How Racial and Religious 
Groups Win and Lose; Solving the Mystery of the Model Minority; The 
Election of Barack Obama: How He Won, and Race Rules: Electoral Politics 
in New Orleans, 1965-2006. I have also served as a member of the Board of 
Directors/Advisors on many national and international organizations such as 
the National Association for Ethnic Studies, Urban Affairs Review, Journal of 
Behavioral and Social Sciences, and International Encyclopedia of Political 
Science (CQ Press). 
 
As an expert on RPV analysis, I have published peer-reviewed journal articles 
and books on the cutting-edge techniques used by academic professionals and 
supported by courts in voting rights cases and on the electoral history of the 
South. I have served as an expert witness in dilution cases in several states, 
including Alabama, Arkansas, New York, Louisiana, Utah, and Tennessee. 
Furthermore, I have provided my expertise to the US Department of Justice 
and others on census differential privacy policy and methodological issues 
concerning RPV. I have also been an invited instructor for expert training 
programs on RPV analysis concerning both the 2010 and 2020 rounds of 
redistricting. 
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My applied research and grants have included analyses of ranked-choice 
voting, economic development, racial voting patterns, public school science 
education, school districts’ economic impact on the local economy, and 
various citizen surveys. My grants have come from New America, the 
National Science Foundation, American Political Science Association, the 
National Humanities Center, Wisconsin Security Research Consortium, Fond 
du Lac School District, Johnson Controls, Inc, City of Waupaca (WI), the 
League of Women Voters, American Democracy Project, and Wisconsin 
Public Service. I also served as the editor of Urban News for the American 
Political Science Association’s Urban Politics Section, and I was elected as a 
co-chair of the Asian Pacific American Caucus of the American Political 
Science Association.  
 
I have served as a commentator or opinion writer for the Salt Lake Tribune, 
ABC4News, Hinkley Forum, NPR, AP, Daily Utah Chronicle, Milwaukee 
Sentinel Journal, Daily Caller, and KSL, among other media outlets. 

 
At my university, I served as Associate Chair of the Department of Political 
Science and the Interim Director of the Ethnic Studies Program, the MLK 
Committee Chair, and a faculty senator. 
 
Attached as Appendix 1 is a curriculum vitae setting forth my professional 
background, which includes a list of all publications I have authored or co-
authored, including forthcoming publications. 
 

IV. Opinions 
 

I have formed the following opinions: 
 

Based on the data available at the time of writing this report, voting in 
Alabama since 2008 is “racially polarized” in that Black voters in 13 of the 13 
elections analyzed have expressed a clear preference for the same candidate, 
and in each of the elections analyzed, the candidate preferred by Black voters 
was a Black candidate. Furthermore, this preference was not shared by the 
white voters who were the majority of the electorate. As a result, the Black 
preferred candidates were typically defeated in biracial elections in Alabama. 
 

V. Elections Analyzed 
 
In a case challenging a redistricting plan of Congressional districts under 
Section 2 of the Voting Rights Act, such as this one, I am aware of case law 
stating that endogenous elections providing a choice between voting for a 
white candidate and voting for a minority (in this case, Black) candidate are 
generally considered the most probative for assessing RPV.1 My focus on 

 
1 See Wright v. Sumter Cnty., 979 F. 3d 1282, 1292-93 (11th Cir. 2020) ("[E]vidence drawn from elections 
involving black candidates is more probative in Section Two cases"); Clark v. Calhoun Cnty., Miss., 88 
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biracial endogenous elections is consistent with scholarly research, which 
finds that minority voters are mobilized in elections involving a minority 
candidate running against white candidates.2 Congressional elections in the 
districts at issue in this litigation are called endogenous elections. I identified 
and reviewed endogenous elections in which there were both a Black 
candidate and a white candidate (i.e., biracial elections) since 2008.3 The 
reason to select only biracial elections is because these elections satisfy the 
necessary conditions on which Black voters and non-Black voters had a 
realistic opportunity to vote for the candidate of their choice which is not 
available in uni-racial elections involving only white candidates (or involving 
only Black candidates). Seven endogenous biracial elections were analyzed in 
this report.  
 
Since there were only seven such endogenous biracial elections during the 
period under study, I also identified and reviewed six biracial elections for 
statewide elected offices in the same period. The elections that did not 
concern the electoral offices at issue in this matter are called exogenous 
elections.4 Two of these state-wide biracial exogenous elections were for Lt. 
Governor (2018 and 2014), two were for the 2018 State Auditor election and 
2014 Secretary of State election, and the other two were for the presidential 
elections in 2008 and 2012 which involved a Black candidate, Barack Obama, 
as the nominee for a major political party. In addition, I reviewed exit poll 
data from the 2008 presidential primary, presidential general, and Senate 
general elections in Alabama. 
 

VI. Measurement of RPV 
 
I used the following two-step operational rules to measure whether a 
particular election is racially polarized: 1) I first estimate the Black and white 
group support5 for the Black candidate in a biracial election; and 2) if in this 
biracial election the majority of Black voters cast their vote for the Black 
candidate, and only a minority of white voters cast their vote for the same 
Black candidate, then this election is racially polarized. 
 

 
F.3d 1393, 1397 (5th Cir. 1996) ("[E]xogenous elections-those not involving the particular office at issue-
are less probative than elections involving the specific office that is the subject of the litigation."). 
2 Matt A. Barreto. 2012. Ethnic Cues: The Role of Shared Ethnicity in Latino Political Participation. 
University of Michigan Press; Karen M. Kaufmann. 2004. The Urban Voter: Group Conflict and Mayoral 
Voting Behavior in American Cities. University of Michigan Press; . 
3 While more recent elections are more probative than distant past elections, my decision to include biracial 
elections since 2008 also took into consideration of the two census datasets (the 2010 and 2020 datasets) 
that provided a longitudinal analysis for a period long enough to allow the examination of RPV pattern over 
time (or lack of). 
 
4 Evidence from exogenous elections can be used to supplement evidence from endogenous elections, 
particularly where there is little data from recent endogenous elections. 
 
5 Support is defined as over 50% of votes for a particular candidate. 
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Since voting in the United States takes place in privacy, the only way to 
determine whether or not RPV existed in a given election is through statistical 
procedures. In this report, I analyzed the biracial elections using the award-
winning Ecological Inference (EI) method developed by Professor Gary King 
of Harvard University.6 EI is a statistical procedure for estimating voting 
results of voter groups (in this case grouped by race), and it has been widely 
used as the most-advanced and reliable statistical procedure for RPV estimates 
in not only academic research but also voting rights cases in the last two 
decades. To run an EI operation, the specific election return data at the 
precinct-level needed to be matched with the voting-age population (VAP) 
data for the non-Hispanic white-majority, and the Black, Hispanic, and “all 
other” racial groups at the level of the Voting Tabulation District (VTD) or 
other reporting unit based on the closest census regarding Alabama.7 
 
There are other statistical procedures that have been used to analyze RPV. 
One such procedure that has been used in dilution cases relies on various 
regression tools. The regression tools are inadequate for the analysis necessary 
for the RPV analysis here, and I explain why. To demonstrate the use of such 
regression tools, Figure 1 uses the 2020 Congressional District 1 general 
election in Alabama as an example. It shows a scatterplot for the relationship 
between the Black-voter proportion in precincts and the proportion of votes 
cast for the James Averhart, the Black candidate who ran against the white 
candidate, Jerry Carl. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
6 See Gary King, A Solution to the Ecological Inference Problem: Reconstructing Individual Behavior from 
Aggregate Data (Princeton University Press, 1997).   
7 I also ran the same EI operations for all the elections analyzed in this report based on the American 
Community Survey (ACS) data, and results are very similar to those provided in Tables 1 and 2 of this 
report. Election results were compiled from https://www.sos.alabama.gov and, per my specifications, 
precinct-level results data was provided by Plaintiffs’ counsel using the process described in Appendix 3.  
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Figure 1 
Regression Method to Measure RPV: An Example 

 
Each circle in Figure 1 represents a voting precinct in Congressional District 
1. It is clear from Figure 1 that as the fraction in the Black group increases in a 
precinct, so does Averhart’s share of votes. To capture this positive 
relationship, regression methods use a straight line to make the best fit for the 
data. The Single Regression Method (also called Goodman Regression) uses 
the slope and the intercept of the regression line to estimate the Black and 
non-Black voters’ support for Averhart in Congressional District 1. Based on 
this procedure, it is estimated that the Black voting group provided Averhart 
with 105.7% of their votes while the non-Black group voted for him at the 
9.5% level. Of course, based on the two-step operational rules specified 
above, the Congressional District 1 election in Alabama in 2020 was racially 
polarized, in that Black voters overwhelmingly supported Averhart whereas 
the super-majority of the non-Black voters voted against him.  
 
If the above regression procedure is adopted to analyze all biracial elections in 
Alabama, it will unfortunately provide a misleading result. Obviously, 
Averhart’s Black support should never surpass the 100% maximum value 
which is exactly the rule that the Single Regression Method violates in the 
Congressional District 1 example. There are other limitations of the Single 
Regression Method that make it a subpar tool for RPV analysis. For example, 
it assumes that all Black voters, regardless of which precinct they are located, 
voted at the same rate for the Black candidate in a given election; and in 
making estimates for racial groups’ support for the Black candidate, the Single 
Regression Method treated all precincts with exactly the same weight 
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regardless of how many voters in that precinct cast their votes.8 As a result of 
the aforementioned limitations and errors, experts in this field have 
increasingly replaced the regression-related tools with more advanced 
statistical procedures.   
 
Thus, rather than regression-related tools, I instead analyzed the biracial 
elections based on EI method. One of the main reasons to use the EI method 
in the estimation of single-member district elections, rather than the regression 
methods, is because it always generates realistic estimates.9 With respect to 
the Congressional District 1 election in Alabama in 2020, for example, the EI 
method estimated that Averhart received 93.3 % of the votes from the Black 
voter group and 12.6% of the votes from the white voter group. The realistic 
estimation of group votes is guaranteed through EI’s method of bounds 
feature, which adopts the mathematical rule to determine the maximum and 
minimum number of votes cast by a particular racial group for a particular 
candidate. For example, if a precinct has only five Black registered voters and 
the total votes cast for the only Black candidate in the election is 10, then at 
least five of the total 10 votes are from non-Black registered voters, which is a 
mathematical necessity. 
 
EI also provides not only the point estimates for racial voting patterns, but 
also the standard errors (or 95% confidence interval) associated with these 
point estimates, which is to be understood as the uncertainty boundaries 
beyond the point estimates. The point estimates are to be considered as the 
most likely vote percentages cast for a given candidate by different racial 
groups in a given election.10 
 
The point estimates and the uncertainty boundaries can be visually displayed 
by the EI technology. We can once again use the 2020 Congressional District 
1 election as an example. The data at the precinct-level for Black, white, and 
Hispanic voting age population (VAP) and the votes cast for Averhart and his 
white opponent, Jerry Carl are available at the time of writing this report. 
Figure 2 is the Density Plot based on the Ecological Inference (EI) estimations 

 
8 Because of the clear limitations of the Single Regression Method concerning RPV analysis, some scholars 
proposed some alternatives such as weighted regression or double-regression method to remedy the specific 
limitations. But none of the regression tools can avoid a vital mistake in all circumstances, that is, to 
generate unrealistic estimates (e.g., more than 100% Black support for a Black candidate, or less than 0% 
support from the non-Black group for a Black candidate). 
9 For detailed discussions of EI method, compared to previous statistical procedures, see my article: Liu, 
Baodong. (2007). "EI Extended Model and the Fear of Ecological Fallacy," Sociological Methods and 
Research 36 (1): 3-25. 
10 In statistical analysis, point estimates are estimated through the empirical data on which theorems 
(especially the central limit theorem) are applied. The point estimates are the exact numbers (for example, 
Black voters cast exact 86.3% of their vote for a Black candidate) which are “the best” estimation, given 
the data, but also are “uncertain” in that the reality may be “off” from this best estimation. The extent to 
which the reality may deviate from it is known as standard errors. Scholars accept conventionally a 95% 
confidence interval where the lowest possible value and the highest possible value around the best point 
estimate are specified based on the central limit theorem. 
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of data for multiple racial groups.11 The red curve on the left shows the 
boundary of the white vote for Averhart, and the green curve on the right 
displays that of the Black vote, which is a clear picture of RPV. Note that 
there are also two other curves in the middle of the plot. These two curves (in 
blue and pink colors) showed the support for Averhart from Hispanic voters 
and the “other” minority racial group (which includes, for example, Asians 
and Indigenous Americans). Note also that the bottom panel shows the plot 
for Carl. 
 

Figure 2: Density Plot based on EI Operation 
 

 
 

VII. The Findings 
 
As explained above, the selection of the elections for my RPV analysis is 
based on three critical criteria: 1) biracial elections involving at least one 
Black candidate and one white candidate; 2) endogenous biracial elections 
supplemented by exogenous biracial elections (i.e., non-Congressional biracial 
elections); and 3) elections during the last 15 years. My analysis focuses on 
elections in the last 15 years as more recent elections are most probative in 
identifying RPV.12  

 
11 I used the eiPack R-package to derive the racial estimates for multiple groups. 
 
12 As a statistical rule, more recent elections help us understand what just happened and predict what will 
happen in the near future. Biracial endogenous electoral competitions are the most probative elections to 
analyze. 
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Winfrey, the Black candidate, received 92.6% of the votes from Black 
voters and 6.6% from white voters. In the 2018 Congressional District 1 
general election, Robert Kennedy Jr., the Black candidate, received 94.6% 
of the votes from Black voters and only 8.1% from white voters. The only 
Black candidate who was able to win a biracial Congressional election in 
Alabama was Terri Sewell who ran in Congressional District 7 which has 
been a Black-majority district since the 1990s. Her two contested elections 
in 2010 and 2012 were both highly racially polarized. In 2010, she won 
95.5% of the Black vote but only 19.3% of the white vote. In 2012, as an 
incumbent running against the same white Republican candidate, Don 
Chamberlain, Sewell won 96.3% of the Black vote and only 26.1% of the 
white vote. 
 
These endogenous election analyses revealed the same pattern of RPV 
which led to the same result in non-Black-majority districts, that is, the 
defeat of the Black candidate by his/her white opponent in each election 
despite Black voters’ clear support for the Black candidate, though 
Averhart did make into the Democratic Primary runoff for Congressional 
District 1 in 2020 and later was defeated in the general election.  
 
It should also be noted that I have examined the RPV pattern, or lack of it, 
in the Congressional Districts at issue in this litigation by using the 
election returns in those districts from state-wide elections. My analysis 
shows consistently that RPV existed in these Congressional Districts in 
those state-wide biracial elections. I will show the results of RPV analyses 
in these elections in the following section. 
 

B) Exogeneous Elections 
 
All exogeneous elections analyzed in this report showed a high level of 
racial polarized voting, as shown in Table 2.   
 
Specifically, Will Boyd and Miranda Joseph as the Black candidates in the 
2018 Lt. Governor and State Auditor elections received 95.5% and 95.4% 
of the votes cast by Black voters, respectively, whereas votes from white 
voters were as low as 11.0% and 12.1% respectively.  
 
In the 2014 general election, James Fields, a Black candidate running 
against the white incumbent Republican candidate, Kay Ivey. Fields 
received 94.0% of the Black vote and 14.9% of the white vote, and was 
defeated with 36.7% of total votes cast. In the same year, Lula Albert-
Kaigler, a Black candidate competed in the Secretary of State election, and 
received 35.6% of the total votes. She was defeated by her white 
Republican opponent, John Merrill. She received 95.1% of the Black vote 
and only 12.0% of the white vote in this highly racially polarized state-
wide election. 
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