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About This Annex 

This annex contains supplementary materials from the report Improving Utilization in the 
Housing Choice Voucher Program. The main report presents qualitative and quantitative data 
related to answering the research question “what factors, policies, and practices affect the ability 
of public housing authorities (PHAs) to maximize utilization of resources in the U.S. Department 
of Housing and Urban Development’s (HUD) federal Housing Choice Voucher (HCV) 
program?”  

The main report is available at www.rand.org/t/RRA3913-1. 
This research was conducted jointly by the UC Berkeley Terner Center for Housing 

Innovation and the RAND Center on Housing and Homelessness (CHH), part of the Community 
Health and Environmental Policy Program within RAND Social and Economic Well-Being. The 
RAND CHH is focused on providing policymakers and stakeholders with timely research and 
analysis addressing the dual crises of housing affordability and homelessness. For more 
information, visit www.rand.org/chh.  

Community Health and Environmental Policy Program 
RAND Social and Economic Well-Being is a division of RAND that seeks to actively 

improve the health and social and economic well-being of populations and communities 
throughout the world. This research was conducted in the Community Health and Environmental 
Policy Program within RAND Social and Economic Well-Being. The program focuses on such 
topics as infrastructure, science and technology, industrial policy, community design, community 
health promotion, migration and population dynamics, transportation, energy, and climate and 
the environment, as well as other policy concerns that are influenced by the natural and built 
environment, technology, and community organizations and institutions that affect well-being. 
For more information, email chep@rand.org.  

Funding 
Funding for this research was provided by a generous gift from the Cooper Housing Institute. 
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Appendix A. Interview Protocol and Codebook 

Below we reproduce the document used to guide our semi-structured qualitative interviews 
and the codebook that reflects our categorical coding of the materials we collected. 

Semi-Structured Interview Protocol Document   
Overview and Informed Consent  

Thanks again for agreeing to talk with us. Like we described in our initial email, we’re 
conducting a study on strategies that PHAs use to increase their utilization rate for the Housing 
Choice Voucher program, meaning how much they’re able to use their voucher allocation and 
budget authority. Our goal is to publish a report focusing on effective strategies that PHAs can 
use to overcome barriers to effectively implementing the HCV program, and to make 
recommendations to HUD on resources and regulatory changes to the program that would 
support your work.  

 
Consent to be sent before interview:  

I work for RAND, which is a non-profit research organization. 
We received a grant from the Cooper Housing Institute to study ways that Public Housing 

Authorities could increase the utilization of their housing choice vouchers in which types of 
housing markets. Each year about 125,000 vouchers go unused that theoretically could house 
families. The question is, what could public housing authorities (PHAs) do, if anything, to 
successfully use these 125,000 vouchers. Our plan is to publish a public report aimed at PHAs 
and HUD that summarizes our findings.   

[if interviewee is at or affiliated with a PHA:] We’ve identified [name of PHA here] as one 
that has a higher than average [lower than average] housing choice voucher utilization rate, 
considering your local housing market. I’m hoping to interview you to learn about specific 
challenges and practices that you feel contribute to this outcome, and what lessons there are for 
other PHAs around the country.  

Before I start, I wanted to let you know that your participation in this interview is voluntary. 
You may choose not to participate, decline to answer any question, or stop the interview at any 
time.   

If you agree to the interview, the information you provide is not confidential. So please don’t 
tell me anything that you are worried about other people hearing. While we will not attribute 
direct quotes to you in our public report, we do plan to list the names of those we interview in 
our report. And if we do wish to attribute a quote to you in our report, we will first seek your 
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permission and show you the quote in context. We will not publish an attributed quote without 
your consent.   

If you have questions about your rights as a research participant or need to report a 
research-related injury or concern, you can contact RAND's Human Subjects Protection 
Committee toll-free at (866) 697-5620 or by emailing hspcinfo@rand.org. When you contact the 
Committee, please reference Study #2023-N0567.   

I anticipate that the interview will last approximately 60 minutes. As a token of our 
appreciation, I’ll email you a $100 Amazon gift code after we finish the interview.   
 
Do you have any questions about the study?   
 
Do you agree to participate?  
 
Do you have any questions about the study?  
 
Can I confirm that you’re willing to participate?  
 
Is it ok if we record this interview just for accuracy? No one outside our research team will have 
access to the recording. (Didn’t do since we connected over the phone) 

 
Interview Questions (potential follow-up questions or probes in italics) 

 
I have 7 questions in total, I’d like to spend about 5 minutes per question! And then we’ll 

walk through the table that I sent over earlier today and we can spend about 20 minutes on that. 

1. [5 min] What are your PHA’s main strategies for maximizing voucher utilization?  
a. Are there policies, staff, or other resources you wish you had to increase your 

utilization rate? 

2. [5 min] How does the utilization rate shape your strategy for issuing vouchers? 
a. Do you use HUD’s two-year projection tool? If yes, how do you use it?  
b. What other planning resources would your PHA find helpful? [optional—potentially 

put at end] 
3. [5 min] What local contexts outside of the PHA’s control—like housing market 

conditions, type of population in the community, landlord perceptions of the program--do 
you think influence your HCV utilization rate?  
a. Probe: Housing market conditions, demographics of the population served (income, 

age, source of income discrimination, negative perceptions of the program, etc.)  
4. [20 min] I’d like to learn a bit more about the specific programs and policies that your 

PHA uses as part of your HCV program. Let’s revisit that table I emailed you ahead of 

mailto:hspcinfo@rand.org
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the interview and talk through which activities you do/don’t have, and which you think 
are most effective at boosting voucher utilization:  

a. If MTW: I’m also wondering how extra flexibility with MTW might matter for each. 
 

Program/Policy Yes/No Year Launched Notable details 

Landlord engagement 
Cash incentives    

Staff time dedicated to recruitment and 
retention 

   

Expedited housing inspections     

Other:     

Tenant support 
Extended housing search time     

Staff time dedicated to housing navigation 
assistance 

   

Assistance with deposits, utilities, and other 
costs in addition to monthly rent 

   

Increased payment standards, including full 
or partial use of SAFMRs 

   

Other:     

Other PHA policies and practices 
Developing new housing where voucher 
holders can live 

   

Project basing vouchers     

RAD conversions    

Flexible policies for porting vouchers or 
absorbing ported vouchers 

   

Partnerships with other organizations like 
the local Continuum of Care or community-
based organizations 

   

Dedicated staff for data analysis related to 
utilization, issuance strategies, etc. 

   

Other:     

 
 
Other topics to understand the role of: 

1. Waitlist prefs 
2. Rent reasonableness determinations 
3. Success rates 

Potential follow-ups: 

• In what year did your PHA start doing this?  
• [if a benefit] What amount is the benefit 
• Is it effective at increasing utilization? 
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• [Only ask at end if there’s still time] Why did the PHA start the program – what problem 
were they trying to solve? 

• [Only ask at end if there’s still time] What is the administrative cost in terms of staff, 
money, time to run the program? 

• [Only ask at end if there’s still time]What are the key ingredients needed to run this kind 
of program well? 

• [Only ask at end if there’s still time] Which kinds of PHAs or housing markets could also 
benefit from such a program? 

• [Only ask at end if there’s still time] Are there changes or flexibilities that, if it were 
allowed, would make it work better? 

• [Only ask at end if there’s still time] Are there other PHAs you know of that are doing 
this kind of program well? 

• [Only ask at end if there’s still time] What else, if anything, should other PHAs know 
about this program? 

 

1. [5 min] Are there administrative changes you wish HUD would make that would help 
PHAs use more of their housing vouchers? 
a. Probe: Increased flexibilities? More training or support from HUD, field offices, or 

professional associations?  
2. [5 min; Skip if run out of time] How does your PHA’s current staffing level affect your 

implementation of the HCV program?  

a. How about the leadership style within your PHA? 
3. [5 min; Skip if run out of time] Are there other things I haven’t asked about that affect 

your HCV utilization rate? 
a. Probe: For example, guidance, stable leadership, data analysis capabilities, tools from 

HUD, help of your field office, or guidance of your professional association? 
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Interview Topic Codebook 
This table details the categories we collected results from our interview according to. These 

categories guided our compilation of relevant interview quotes as well as certain tabulations of 
our interview results used in quantitative analyses in the report.  

Table A.1. Qualitative Interview Topic Codebook 

Code Description 

Program Implementation 

defining utilization 
goals 

Descriptions for how interviewees think about HCV utilization, measure it, and set 
and pursue goals for their utilization. 

issuing vouchers PHAs strategies for issuing new HCVs, including how they manage and pull from 
waitlists 

success rates descriptions of PHAs' success rates, strategies for monitoring/improving them, 
and implications for program implementation 

setting payment 
standards 

descriptions of how PHAs set their payment standards (FMRs, regionally-specific 
standards other than SAFMRs, rent reasonableness) and implications for 
utilization 

SAFMRs implementation of Small Area Fair Market Rents and their implications for 
implementation, voucher holders' success rates and access to high opportunity 
neighborhoods 

per unit costs descriptions of per unit costs (PUCs) in the HCV program 

EHVs PHAs' experiences with Emergency Housing Vouchers 

inspections descriptions of unit inspections, their relevance to HCV implementation, and 
efforts to improve them 

landlords-recruitment PHA's efforts to recruit and retain landlords into the HCV program, including 
landlord outreach/liaisons, workshops, and education 

landlords-incentives PHA's offering cash incentives for landlords renting to voucher holders, including 
vacancy loss protections 

landlords-damage 
mitigation 

PHAs offering damage mitigation funds for landlords and experiences with them 

tenants-search time descriptions of how long it takes voucher holders to lease up, PHAs' setting 
search times for voucher holders, and extensions to search times 

tenants-housing 
navigation 

descriptions of housing navigation assistance provided to or needed by voucher 
holders, including assistance finding and applying for units and interacting with 
landlords 

tenants-accessibility descriptions of PHAs' efforts to be accessible to tenants, including walk-in office 
hours, transportation assistance, phone and online systems, etc. 

tenants-additional 
supports 

descriptions of other ways PHAs support voucher holders not captured by other 
codes, like coordinating case management or other supportive services 
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Code Description 

new housing 
development 

PHAs' efforts to develop new affordable housing, including collaborations with 
private developers and new project-based development (ex: Faircloth-to-RAD, 
PBRA, LIHTC) 

project-basing 
vouchers 

PHAs' strategies for project-basing vouchers, including criteria for selecting 
projects, and pros and cons for PBVs vs TBVs 

partnerships PHAs' partnerships with other entities for implementing the HCV program, 
including local governments, CoCs, and nonprofit organizations 

porting PHAs' experiences with and practices for porting out vouchers, absorbing ported 
vouchers, and/or billing for ported vouchers 

PHA Resources 

staffing PHAs' experiences recruiting and retaining staff for the HCV program, and 
implications for program implementation 

admin fees descriptions of HCV admin fees, including their amounts, flexibility, and uses 

budget reserves descriptions of PHAs' budget reserves, how they use them, or their importance 

technology the use or importance of technology for operating the HCV program, including 
tools for monitoring and forecasting 

shared learning 
between PHAs 

PHAs sharing their practices with peers, learning from other PHAs, or desires for 
shared learning 

MTW flexibility how Moving to Work PHAs are able to implement the program in potentially 
unique ways, and how MTW flexibilities could be applied broadly to more PHAs 

training and 
technical assistance 

use of or desire for additional training and technical assistance, including internal 
training for staff, training/assistance from HUD, or use of consultants 

HCV Program Issues 

administrative 
burden 

descriptions of slow, difficult, or burdensome bureaucracies, processes, or 
requirements 

budget complexity descriptions of how PHAs manage their funding cycles, including strategies for 
issuing and timing lease ups, use of HCV program reserves, and uncertainty 
about future budget allocations 

risk taking Descriptions of PHAs' willingness to experiment with new methods or approaches 
or not, even at the risk of shortfall 

business model Descriptions of using a business-like or customer-service approach to operating 
the HCV program 

relationship to HUD descriptions of how PHAs interact with HUD and field offices (or not) 

shortfall descriptions of budget shortfall, including PHAs' experiences with or concerns 
about it, PHAs' interactions with HUD about shortfall, and HUD's assistance for 
PHAs in shortfall 

External Factors 

housing stock and 
costs 

Descriptions of local housing stock (supply, condition) and costs affecting 
program implementation, including difficulties finding units for voucher holders, 
PHAs' decisions about payment standards, and per-unit costs 
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Code Description 

homelessness the implications of homelessness for HCV implementation, including issuing 
HCVs to people experiencing homelessness, challenges faced by voucher 
holders experiencing homelessness, and alignment between HCV and other 
homelessness programs 

public perceptions Public and landlord perceptions of the HCV program and participants, including 
landlords discriminating against voucher holders or otherwise reluctant to 
participate in the program 

other local contexts local contexts other than housing markets and homelessness that influence HCV 

Combination 
Codes 

utilization 

codes applied in addition to one or more codes above to further qualify them 

resource shortages Descriptions of resource shortages that prevent a program activity. For example, 
"resource shortages+ landlord incentives" could be applied to descriptions of 
ending a landlord incentive program when funding ran out. Or "resource 
shortages + tenants-additional supports" could be applied to descriptions of 
lacking resources to pay for security deposits. 

innovations descriptions of potentially innovative strategies or practices. For example, 
"innovations + tenants-additional supports" could be applied to descriptions of 
barrier removal efforts, like expunging criminal or eviction histories in 
collaboration with legal aid organizations 

Covid Descriptions of the pandemic and its impacts. For example, "Covid + housing 
stock and costs" could be applied to descriptions of housing markets tightening 
during the pandemic. Or "Covid + staffing" could be applied to descriptions of 
staffing challenges particular to the pandemic. 

recommendations-
HUD 

interviewees' requests for HUD support, regulatory changes from HUD, and/or 
statutory changes to the HCV program 

recommendations-
PHAs 

interviewees' recommendations for how PHAs can implement the HCV program 
and maximize utilization 

good quote quotes that could be powerful to include in the report or presentations 

PHA Characteristics for Subsetting/Comparing 

cluster/group clusters 1–6, state PHAs, very large PHAs, expert 

recent average 
utilization 

high, low 

MTW MTW, not MTW 

number of vouchers small: <1500, med: 1501–5000, large: >5000 (or whatever makes more sense) 
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Appendix B. Additional Details on the Quantitative Methodology 
Used in this Study 

This section provides additional details on the principal components analysis approach we 
used to develop our PHA groupings as well as the basic structure of the regression models we 
used in this report. 

Description of Principal Component Analysis Used to Group Public Housing 
Agencies for This Study 
Step 1: Principal Component Analysis (PCA): We ran a principal component analysis 

(PCA) that leverages all available variables on local conditions that we consider “outside of PHA 
control”. These include both population characteristics obtained from the American Community 
Survey (ACS) as well as characteristics of the HCV eligible population that were obtained from 
HUD’s Picture of Subsidized Housing (POSH) datasets, which are publicly available data on the 
size and composition of the population of users of HUD housing assistance programs. There 
were 83 variables in this analysis, including measures of rental vacancy rates, age of the housing 
stock, poverty rate, median income, family composition, unemployment, rent, education 
background, race/ethnicity of population. We also created some derived variables that could 
affect utilization and strategies for utilization, including local rent to income ratios. A full list of 
the variables included in the PCA analysis is included below.  

PCA takes highly dimensional data and reduces it to key “components”, which are linear 
combinations of the variables that explain the largest amount of variation possible in the 
underlying data. We standardized all variables into z-scores before running the PCA to ensure 
that a variable’s scale in its raw form did not drive the results. We produced and reviewed scree 
figures showing the relative amount of variation explained by each subsequent component to 
assess how many components were important to consider.1 We found that 7 components 
explained a little over 70% of the variation in the data, with diminishing amounts of variation 
explained by additional variables. We predicted those 7 components for all of our observations 
and then used these 7 key components to conduct a cluster analysis. 

 

 
1 Each component is orthogonal to the other components, by construction.  
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Figure B.1. Association Between Number of Principal Components and Explanatory Power 

 

Step 2: K-means Cluster Analysis: We ran a k-means cluster analysis using the 7 
components that emerged from the PCA. K-means clustering is a machine learning algorithm 
that identifies groups of PHAs that are similar along the components. We repeated the cluster 
analysis for clusters of size 1 through 20. There was no clear “elbow” showing an optimal 
number of clusters from a quantitative perspective. Therefore, we determined the optimal amount 
of clusters by conducting subsequent analysis of the characteristics of PHAs within each cluster  
and considering whether the clusters identified aligned quantitatively with PHA groupings that 
make sense from a heuristic conceptual standpoint. We found that 6 clusters was the optimal 
amount, identifying sizable groups of PHAs that fit within each cluster with characteristics that 
vary substantially across clusters and allow us to characterize the clusters conceptually. (As a 
reminder, we also manually created two additional clusters, very large metropolitan PHAs, 
defined as those administering a number of vouchers at or above the 99th percentile in 2023, and 
state-level PHAs.) 
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Figure B.2. Figures Showing Diagnostic Output from K-Means Clustering Approach 

 

List of Variables Included in Principal Component Analysis 
Note: variables with the “acs_” prefix come from the American Community Survey census-

tract level data from 2022, and are aggregated to the PHA-level. Variables with the “pph_” are 
from the Picture of Subsidized Housing data from 2023. Number of vouchers comes from the 
Housing Choice Voucher dashboard data from December 2023. 

Table B.1. Variables Used in Principal Components Analysis 

Variable Name Variable Description 

acs_built_05orlater_p % of buildings built after 2005 

acs_built_1939orbefore_p % of buildings built 1939 or before 

acs_ed_collegeplus_p % of population with a college degree 

acs_ed_lessthanhs_p % of population that did not complete high school 

acs_ed_somecollege_p % of population that completed some, but not all, college 

acs_families_p % of population with children 

acs_families_singledad_p % of population that are families with a single dad 

acs_families_singlemum_p % of population that are families with a single mom 

acs_hhincome_median Median household income 

acs_hispanic_p % population Hispanic 
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Variable Name Variable Description 

acs_households_total # households 

acs_laborforce_unemployed_p % of labor force that is unemployment 

acs_lihtc_count # LIHTC projects 

acs_medianrent Median rent 

acs_pop_over25_p % population over 25 years old 

acs_population Total population 

acs_poverty_p % population in poverty 

acs_race_amerind_p % population that is American Indian or Alaska Native 

acs_race_asian_p % population that is Asian 

acs_race_black_p % population that is Black 

acs_race_multi_p % population that is multiple races 

acs_race_white_p % population that is white 

acs_vacancyrate_rental % of rental units that are vacant 

pph_total_units Total subsidized housing units available 

pph_pct_occupied % of subsidized housing units that are occupied 

pph_number_reported # households for which reports were received 

pph_pct_reported % reported (# number reported / units) 

pph_months_since_report Average number of months since manager reported on 
household 

pph_pct_movein % in program less than a year (the difference between the 

effective date and the date of admission: type of action = 1) 

pph_people_per_unit Average size of household 

pph_people_total Total number of people 

pph_rent_per_month Average gross household contribution towards rent per month 

(includes payment toward rent and utilities) 

pph_spending_per_month Average federal spending per unit per month 

pph_hh_income Average total household income per year 

pph_person_income Average household income per person per year 

pph_pct_lt5k % below $5,000 

pph_pct_5k_lt10k % between $5,000-$9,999 
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Variable Name Variable Description 

pph_pct_10k_lt15k % between $10,000-$14,999 

pph_pct_15k_lt20k % between $15,000-$20,000 

pph_pct_ge20k % $20,000 or more per year 

pph_pct_wage_major % of households where the majority of household income is 
derived from wages and/or business 

pph_pct_welfare_major % of households where the majority of household income is 

derived from welfare (TANF, General Assistance, or Public 

Assistance) 

pph_pct_other_major % of households where the majority of household income is 

derived from a source other than wage and welfare 

pph_pct_median Household income as percent of local area median family 

income, as defined by HUD, and adjusted for household size 

pph_pct_lt50_median % of households with income below 50% of local area median 

family income, as defined by HUD, adjusted for household size 

pph_pct_lt30_median % of households with income below 30% of local area median 

family income, as defined by HUD, adjusted for household size 

pph_pct_2adults $ households with two spouses and 1 or more children under 
18 years 

pph_pct_1adult % households where spouse not present and 1 or more 

children under 18 

pph_pct_female_head % households headed by a female 

pph_pct_female_head_child % households headed by a female with children 

pph_pct_disabled_lt62 % households below age 62 where either households or 

spouse has a disability 

pph_pct_disabled_ge62 % households age 62 or older where either household head or 
spouse has a disability 

pph_pct_disabled_all $ of all persons in household with a disability 

pph_pct_lt24_head % 24 or less years: household head or spouse (whoever is 

older) 

pph_pct_age25_50 % 25 to 50: household head or spouse (whoever is older) 

pph_pct_age51_61 % 51 to 61: household head or spouse (whoever is older) 

pph_pct_age62plus % age 62 or older 
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Variable Name Variable Description 

pph_pct_age85plus % age 85 and older 

pph_pct_minority % Minority 

pph_pct_black_nonhsp % Black, non-Hispanic 

pph_pct_native_american_nonhsp % Native American, non-Hispanic 

pph_pct_asian_pacific_nonhsp % Asian or Pacific Islander, non-Hispanic 

pph_pct_white_nothsp % White, non-Hispanic 

pph_pct_black_hsp % Black, Hispanic 

pph_pct_wht_hsp % White, Hispanic 

pph_pct_oth_hsp % other race, Hispanic 

pph_pct_hispanic % Hispanic (of any race) 

pph_pct_multi % multiple races 

pph_months_waiting Average months on waiting list among admissions 

pph_months_from_movein Average months since moved in 

pph_pct_utility_allow % with valid utility allowance ($1 to $1000). This is an estimate 

of utilities that the household pays to the utility company. It is 
zero if all utilities are included in the rent 

pph_ave_util_allow Average utility allowance among households who have it (in $ 

per month) 

pph_pct_bed1 % of households with 0 or 1 bedroom units 

pph_pct_bed2 % of households with 2-bedroom units 

pph_pct_bed3 % of households with 3- or more bedroom units 

pph_pct_overhoused % overhoused (households with more bedrooms than people) 

pph_tpoverty Percent of the population poverty level, in census tract where 

HUD assisted households reside 

pph_tminority Minorities as % of total population in the census tract where 
HUD assisted families reside 

pph_tpct_ownsfd % of households who are owner-occupants of single-family 

detached homes in the census tract that surrounds the project.  

pph_pha_total_units Total number of units for the public housing agency--both public 

housing and Sec. 8 tenant-based  
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Variable Name Variable Description 

pph_ha_size Size of the public housing agency, including public housing , 

mod rehab, and Sec 8 tenant-based 

n_vouchers # of vouchers 

acs_renttoincomeratio Rent to income ratio 

 
Table B.2 shows a breakdown of the PHA clusters, including the number of PHAs in each 

cluster and some key characteristics. We note that these example metros are NOT necessarily 
PHAs that we actually interviewed, but are examples of the PHAs in that cluster (and were in the 
set of PHAs from which we may have attempted to interview). 

Table B.2. Description of the Eight Clusters of Public Housing Agencies Identified in the Cluster 
Analysis 

  Example Metros # PHAs Average # 
vouchers 

Interviews 

Cluster 1 Large, high-cost metros Austin, San Diego, St. 
Louis 

41 9,511 6 

Cluster 2 Economically 
disadvantaged, high Black 
share 

Columbus, Lexington, 
Madison 

99 2,909 6 

Cluster 3 Smaller, high cost, high 
college shares 

Berkeley, Pittsburgh, 
Brookline 

49 2,159 2 

Cluster 4 Racially diverse, looser 
housing market 

Vacaville, Sarasota, 
Tyler 

108 2,303 2 

Cluster 5 Smaller, affordable cities, 
high White share 

Mendocino, Ann Arbor, 
Sioux City 

139 1,796 5 

Cluster 6 Low-income, Hispanic, 
high family share 

Tucson, Fresno, El 
Paso 

37 2,703 3 

Cluster 7 State PHAs New Hampshire, 
Michigan, Delaware 

32 7,915 3 

Cluster 8 Large, non-state PHAs Los Angeles, Miami-
Dade, New York City 

16 30,870 4 

 



15 

Additional Details on Quantitative Analyses 
Our analyses using linear regression techniques employ PHA-level regressions where PHA 

utilization is the dependent variable and PHA-level predictor variables created from the tenant-
level longitudinal dataset (and other datasets as mentioned) serve as predictor variables. We 
identified whether the specified characteristics of PHAs are associated with high (or low) 
voucher utilizers based on the statistical significance of the coefficients in these multiple 
regressions. A typical regression takes the following form:  

𝐻𝐶𝑉	𝑈𝑡𝑖𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛!" =	𝛽# + 𝛽$𝑋!" +	𝛽%𝑌!" +	𝜆! +	𝜖!" 

Where 𝐻𝐶𝑉	𝑈𝑡𝑖𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛!"	is voucher utilization rate for PHA p in year t. 𝑋!" is a vector of 
PHA-by-year variables that are outside PHA control & 𝑌!" is a given PHA-by-year program or 
policy that is inside PHA control. 𝜆!	are PHA fixed effects, which allow us to make comparisons 
within PHAs that experience variation in the market and tenant conditions over time. 
Coefficients on 𝑌!" variables reflect how differences in a PHA policies or programs relate to 
utilization. In some regressions, we exclude the PHA-fixed effects in order to make comparisons 
among PHAs that face similar market conditions (accounted for by 𝑋!").
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Abbreviations 

BLS Bureau of Labor Statistics 
CA California 
CO Colorado 
CTCAC California Tax Credit Allocation Committee 
LACDA Los Angeles County Development Authority 
LAHD Los Angeles Housing Department 
LIHTC Low Income Housing Tax Credit Program 
NRSF net rentable square foot 
PCE Personal Consumption Index 
PPI  Producer Price Index 
TDC Total development cost 
TX Texas 

 




