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Abstract 

The 2018 Supreme Court decision in South Dakota v. Wayfair, Inc. (Wayfair) overturned 

the longstanding physical presence rule for state sales tax collection, enabling states to enforce 

tax obligations on remote sellers through marketplace facilitator and economic nexus laws 

(Oyez, 2018). This study investigates the effects of these two post-Wayfair tax laws on state sales 

tax revenues, entrepreneurship, and public expenditures across all 50 states between 2008 and 

2023. Using a two-way fixed effects difference-in-differences (TWFE DID) framework, this 

research analyzes how policy adoption influenced per-capita outcomes in tax revenue, firm 

formation, and government spending in social services, education, infrastructure, and security. 

The findings indicate that marketplace facilitator and economic nexus laws did not significantly 

change state sales tax revenues or firm establishment rates for small businesses (1 to 4 

employees). However, the adoption of marketplace facilitator laws is associated with a 

statistically significant decline in per-capita social services spending. Control variables such as 

state sales tax rates, GDP, and personal income were consistently significant predictors of both 

revenue and spending. The implications of this study are critical for policymakers assessing the 

effectiveness of marketplace facilitator laws and economic nexus and their broader economic 

consequences. Limitations include potential lags in policy effects and unobserved differences in 

state enforcement intensity. Future research should explore long-term impacts and sector-specific 

responses to understand the full consequences of the Wayfair ruling on economic activity and 

public finance.          
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I. Introduction 

In 2018, the Supreme Court's South Dakota v. Wayfair, Inc. (Wayfair) decision overturned 

51 years of state sales tax precedent. This precedent originated in National Bellas Hess v. 

Department of Revenue of Illinois (1967), where the Court established the physical presence rule, 

holding that states could not require businesses lacking a physical presence to collect and remit 

sales tax (Oyez, 2018). The physical presence rule was reaffirmed in 1992 in Quill Corp. v. North 

Dakota (Quill), where the Court determined that a state could not impose sales tax collection 

obligations on an out-of-state retailer unless it had a physical presence in the state (Oyez, 2018). 

However, in Wayfair, the Court eliminated the physical presence rule, holding that a business has 

a substantial nexus if it engages in significant economic activity within a state, allowing states to 

require remote sellers to collect and remit sales tax (Oyez, 2018). After Wayfair, states rapidly 

revised their sales tax codes by enacting marketplace facilitator and economic nexus laws to 

expand their taxing authority over remote sales. Marketplace facilitator laws require platforms 

like eBay and Amazon to collect and remit sales tax on behalf of third-party sellers (Fox et al., 

2022). Economic nexus laws require remote sellers to collect and remit sales tax once they 

surpass specific sales thresholds within a state (Fox et al., 2022). In this post-Wayfair framework, 

a "substantial nexus" is established when a remote seller exceeds a monetary threshold specified 

within a state’s tax code, such as surpassing $100,000 in sales or conducting more than 200 

transactions annually, though the exact thresholds vary across states (Fox et al., 2022). These 

changes in state tax codes have profound economic implications for state tax revenues, business 

formation, and public investments. This study analyzes the national economic impact of these 

laws that followed Wayfair on state sales tax collection, entrepreneurship, and public 

expenditures related to social services, education, infrastructure, and security. The question, 
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"How have the marketplace facilitator and economic nexus laws enacted after Wayfair affected 

state sales tax revenues, entrepreneurship, and public expenditures on social services, education, 

infrastructure, and security across the 50 states?" guides this investigation. 

Although the Wayfair decision has received significant academic attention, critical gaps 

remain in the literature. Since Wayfair, many researchers have focused on aggregate increases in 

sales tax revenues and the impact of new compliance regulations (Fox et al., 2022). However, 

many have neglected to study how these effects vary across states, how these legal changes 

affect entrepreneurship, and what changes have occurred in areas of critical public spending. 

Determining how marketplace facilitator laws and economic nexus laws have impacted sales tax 

revenue at the state level and their respective investments in crucial areas of public policy is 

essential for policymakers to decide on future tax policy and public spending changes. Further, 

assessing how Wayfair affects entrepreneurship provides insight into the challenges and 

opportunities created by the sales tax laws that ensued following the decision, including 

compliance burdens, market competition, and tax obligations. This research seeks to fill the 

current gaps in economic literature by examining state-specific variations, entrepreneurship, and 

public spending impacts by answering the guiding research question.  

The investigation utilizes a two-way fixed effects difference-in-difference model, using 

the implementation of marketplace facilitator laws and economic nexus laws as the primary 

regressors to study these post-Wayfair policies on the outcome variables of state sales tax 

revenue, entrepreneurship, and public spending. The analysis uses data provided by the US 

Census Bureau relating to the outcome variables. Various control variables are implemented in 

the analysis, including state political party control, state gross domestic product, state personal 

income, state sales tax rate, and state economic nexus threshold. Overall, the research does not 
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find enough statistically significant evidence that would point to the implementation of 

marketplace facilitator laws and economic nexus laws being associated with changes in state 

sales tax revenues, entrepreneurship, or public spending in the areas of education, infrastructure, 

and security. The implementation of marketplace facilitator laws, however, are associated with a 

statistically significant decrease in per-capita spending in social services. The limitations of this 

study include the staggered implementation of these two post-Wayfair policies, as well as not 

accounting for enforcement intensity or compliance costs, which may influence the outcomes of 

this study. The remainder of this paper includes a review of the existing literature on the 

economic implications of Quill and Wayfair (Section II), a detailed section concerning the data 

sources (Sections III and IV), theoretical discussion (Section V), methodology (Section VI), 

results (Section VII), and the implications and limitations of the study (Section VIII). 

II. Literature Review 

a. The Impact of Quill 

For over 50 years, the physical presence rule, established in National Bellas Hess v. 

Department of Revenue of Illinois and reaffirmed in Quill, governed sales tax collection and 

required that a seller have a physical presence in a state before being obligated to collect sales 

taxes (Oyez, 2018). Critics of Quill argued that the rule, though once appropriate, had become 

economically inefficient and inequitable in the face of the e-commerce revolution, which 

expanded at a compound annual growth rate of 11.9%, from $1.06 trillion in 2000 to $5.71 

trillion in 2015 (Law Professors and Economists, South Dakota v. Wayfair, Inc., 2018; Fox, 

2017). This rapid growth enabled tax avoidance by remote sellers, which distorted consumer 

behavior and weakened state revenue systems (Fox, 2017). With fewer compliance burdens, 
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online sellers benefited from tax advantages and gained market power over local retailers, which 

resulted in inefficient and uneven competition (Fox, 2017). Further, critics pointed out that 

because of the explosion of e-commerce sales, in part due to Quill, the foregone state and local 

sales tax was substantial, totaling an estimated $68.8 billion nationwide in 2015 (Fox, 2017; 

Bruce et al., 2009). This foregone revenue threatened state budgets, restricting state expenditures 

on public services like education and infrastructure that affect individuals daily (Fox, 2017). 

As litigation for Wayfair progressed, legal scholars and economists urged the Supreme 

Court to overturn Quill’s outdated physical presence requirement (Law Professors and 

Economists, South Dakota v. Wayfair, Inc., 2018 Law professors and economists responded to 

the question before the Court, “Whether this Court should overrule the dormant Commerce 

Clause holding of Quill Corp. v. North Dakota” (Law Professors and Economists, South Dakota 

v. Wayfair, Inc., 2018). Thus, empirical evidence (Fox, 2017) and scholarly opinion (Law 

Professors and Economists, South Dakota v. Wayfair, Inc., 2018) converged to build a 

compelling case against Quill's continued relevance. 

b. The Effect of Wayfair 

In 2018, the Supreme Court overruled the precedent of Quill, establishing a new 

jurisprudence regarding the dormant Commerce Clause and allowing states to force firms with a 

substantial economic nexus in the state to collect sales tax, regardless of an established physical 

presence (Oyez, 2018). Following the decision, states began implementing economic nexus and 

marketplace facilitator laws, with adoption occurring over the next two years (Fox et al., 2022). 

With this, Fox et al. (2022) find sales tax revenues increased nationally by 7.9%, with the most 

significant increases occurring in states with the strictest enforcement measures following the 

adoption of these laws. Further, they discover that shifting the collection requirement from 
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consumers to sellers improved compliance, a pattern consistent with prior tax compliance 

literature (Fox et al., 2022). Using barcode-level scanner data and observing that “aggregate pre-

tax prices did not change when states imposed statutory incidence on sellers”, they also find that 

the tax burden is fully passed through to consumers, with wealthier households paying more in 

absolute terms, a finding that makes the effect somewhat progressive and suggests that higher-

income households had disproportionately benefited from the Quill-era rules (Fox et al., 2022). 

Luchs-Nuñez (2021) explores the behavioral and financial responses of consumers, firms, 

and investors following Wayfair. Her analysis finds that consumers were generally unaffected by 

Wayfair. Yet, e-commerce sellers have not expanded into new states following Wayfair 

significantly. Still, those that did were 14% more likely to grow into states with high sales tax 

rates, potentially showing that these rates deterred expansion for some, but benefits outweighed 

the tax liability for others (Luchs-Nuñez, 2021). Regarding investments, Luchs-Nuñez (2021) 

finds that investors may have initially overreacted to Wayfair as the stock returns of e-commerce 

sellers had returns ranging from -1.0 to -2.6%, with such sellers that lacked locations across 

different states experiencing greater declines (Luchs-Nuñez, 2021). Extending the examination 

of market reactions, Kubick et al. (2024) investigate volatility patterns surrounding key Wayfair-

related dates. This study confirms that of Luchs-Nuñez and identifies three particular dates 

surrounding Wayfair where markets experienced the greatest volatility. These dates include when 

the Supreme Court agreed to hear the case on January 12, 2018, the day of oral arguments on 

April 17, 2018, and the day of the final decision on June 21, 2018 (Kubick et al., 2024). The 

study also found increased forecasting errors and earnings estimates for firms most impacted by 

Wayfair, confirming the uncertainty seen by Luchs-Nuñez (Kubick et al., 2024). 
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While these studies largely highlight the benefits of Wayfair, other scholars have raised 

concerns about its unintended consequences. Critics generally agree that the Supreme Court’s 

decision in Wayfair is substantially more appropriate given the current economic context 

compared to Quill, but concerns include compliance burdens on small and mid-size businesses, 

state tax complexities, and the potential for over-taxation (Ventulan, 2019). Although some 

believed Wayfair would primarily affect large firms, Inscore (2019), Kim (2020), and Butzler 

(2019) emphasize the disproportionate compliance burdens on small and mid-size businesses, 

who face complex tax rules across over 9,600 jurisdictions. Fox et al. (2022) provide a 

comprehensive analysis of Wayfair's effects, yet they focus primarily on national revenue gains 

and shifts in compliance mandates; they do not analyze how states used these new revenues and 

their impact on public spending. Despite growing literature on national-level impacts, few 

studies have examined how post-Wayfair tax revenue changes vary across states or how these 

changes affect public expenditures and entrepreneurship. This study addresses that gap by 

analyzing how post-Wayfair tax revenue changes have influenced state-level spending in 

education, infrastructure, and public safety, as well as their potential effects on firm formation 

and business activity. This study tests the hypothesis that Wayfair-induced sales tax laws 

increased state tax revenues and public expenditures, while having mixed effects on 

entrepreneurship.  

III. Data Preview 

This investigation uses panel data from 2008 to 2023 to examine state sales tax revenues, 

entrepreneurship, and public spending. This section introduces the datasets, outcome variables, 

policy indicators, and control variables used to estimate the impact of post-Wayfair sales tax 

laws. All monetary values are later adjusted for inflation to ensure comparability across time 
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periods, and non-categorical variables are expressed in per-capita terms. Avalara (2025) and the 

Sales Tax Institute (2025) provide data on the timing and adoption of marketplace facilitator laws 

and economic nexus laws based on state tax codes and the annual state-level economic nexus 

thresholds. Marketplace facilitator laws and economic nexus laws are the two state legislative 

responses that followed Wayfair. Marketplace facilitator laws require companies like eBay and 

Amazon that facilitate third-party sales to collect and remit sales tax on behalf of the sellers who 

use their platforms (Fox et al., 2022). Economic nexus laws require out-of-state sellers to collect 

and remit sales tax if they exceed a specific monetary threshold in a state (i.e., substantial nexus), 

usually defined by a minimum number of transactions or a dollar amount of sales, or a 

combination of the two (Fox et al., 2022).  

The investigation consists of two primary treatment indicators, one representing each 

type of law. MarketFacst indicates whether a state had implemented a marketplace facilitator law 

in a given year, and EconNexusst indicates whether a state had implemented an economic nexus 

law in a given year. Each variable equals 1 in years when the law is in effect and 0 otherwise. 

States are assigned to the treatment group if they implemented a marketplace facilitator law or an 

economic nexus law between 2018 and 2023. States that did not adopt either law during this 

period serve as the control group. These variables serve as key treatments to identify the impact 

of expanded state sales tax authority on sales tax revenues, entrepreneurship, and public 

spending. Avalara (2025) and the Sales Tax Institute (2025) datasets draw directly from state 

statutes to determine the exact year of adoption for each law across the states. However, states 

vary in their specific thresholds, exemptions, and enforcement aggressiveness, meaning the 

variables may not capture differences in the practical implementation of these laws, a limitation 

acknowledged in this analysis. While the policy indicator variables capture the adoption of 
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marketplace facilitator and economic nexus laws, they do not fully reflect variation in 

enforcement intensity or administrative compliance efforts across states, which may influence 

the observed outcomes. 

This study examines state sales tax revenues, TaxRevst, as a key outcome variable, 

representing state sales tax revenue in state s in year t. The US Census Bureau’s Annual Survey 

of State Government Tax Collections Data (2024) provides the total state sales tax revenues in 

each of the 50 states from 1967 to 2023. The dataset consists of each state's tax revenue data by 

year, categorized by tax type, including sales tax (US Census Bureau, 2024). The revenues are 

listed in thousands of US dollars in the year reported, unadjusted for inflation. This data permits 

the measurement of TaxRevst in each state before and after Wayfair to examine the impact of 

marketplace facilitator laws and economic nexus laws on state sales tax revenues. 

Entrepreneurship (Entrepreneurst) also serves as a critical outcome variable in this study, 

representing firm establishments in state s in year t. The US Census Bureau’s BDS Explorer 

(2022) provides the total number of firms established from 1978 to 2022, permitting the 

measurement of firm creation as a representation of entrepreneurship. Specifically, that data 

provides “Establishment Births” as the primary measure of entrepreneurial activity. This measure 

best captures the creation of new business locations, which aligns closely with the concept of 

entrepreneurship as the decision to enter the market. The database provides filtering by numerous 

firm size categories, among other characteristics (US Census Bureau, 2022). Given that startups 

are typically very small at inception, this study restricts the sample to firms with an Initial Firm 

Size of 1 to 4 employees. This fine-level categorization allows for a more precise focus on 

genuine entrepreneurial ventures, as opposed to larger new entities that may be expansions of 

existing businesses. Entrepreneurst is measured annually by state before and after Wayfair, 
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allowing for the analysis of the impact of marketplace facilitator laws and economic nexus laws 

on entrepreneurship.  

Public spending outcomes constitute this study's third major category of variables. This 

investigation focuses on Wayfair’s impact on four critical aspects of public policy: social 

services, education, security, and infrastructure, denoted as Socialst, Edust, Securityst, and 

Infrastructurest, respectively. These variables represent their respective spending type in state s in 

year t. Definitions for these categories follow the US Census Bureau’s Annual Survey of State 

and Local Government Finance (2022). “Social services” includes public welfare spending (i.e., 

cash assistance and vendor payments), hospital expenditures, and spending on health, social 

insurance administration, and veterans’ services. “Education” includes spending on higher 

education, elementary and secondary education, and libraries. “Infrastructure” consists of 

expenditures relating to highways, airports, parking, sea and inland port facilities, and transit 

subsidies. “Security” includes spending on police and fire protection, corrections (e.g., prisons), 

and protective inspection and regulation. The database also provides the total state expenditures 

for all 50 states from 1999 to 2022 (US Census Bureau, 2023). It categorizes annual expenditures 

by type in each state (US Census Bureau, 2023). The expenditures are listed in thousands of US 

dollars in the year reported, unadjusted for inflation. This data permits the measurement of state 

public spending outcomes and the examination of the impact of marketplace facilitator laws and 

economic nexus laws. 

In order to maximize confidence in the analysis results, this study controls for several 

state-level characteristics that could independently influence the outcomes of interest in state s in 

year t. These include state political party control (PartyControlst), state gross domestic product 

(GDPst), state personal income (PersIncst), state sales tax rate (Ratest), and state thresholds for 
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economic nexus laws (Thresholdst). State population is also included as a control, as all variables 

except those that are categorical are expressed in per-capita terms. Ballotpedia’s Gubernatorial 

and Legislative Party Control of State Government (2025) provides political party control data at 

the state level from 2008 to 2025. States with a Republican trifecta (i.e., a legislature and 

governorship of the same political party) were assigned a 1 in year t in the dataset, states with a 

Democrat trifecta were assigned a 2 in year t, and states with a legislature and governorship of 

different political parties were assigned a 0 in year t. Controlling for political party control 

accounts for differences in fiscal policy priorities that could affect tax collection, business 

formation, and public spending levels across states.  

The Bureau of Economic Analysis’s State Annual Summary Statistics: Personal Income, 

GDP, Consumer Spending, Price Indexes, and Employment (2025) provides gross domestic 

product (GDP) and personal income data by state from 1998 to 2024. Wealthier states may 

experience different tax revenue growth and entrepreneurial trends independent of policy 

changes that followed Wayfair, making these economic conditions essential to control for. 

Additionally, state sales tax rates (Ratest) and economic nexus law thresholds (Thresholdst) were 

collected and used as control variables to account for differences in the pre-existing tax 

environment across states. These rates and thresholds were obtained from the Tax Foundation 

(2008-2023) and the Sales Tax Institute (2025) based on state sales tax codes and are included to 

control for differences in pre-existing tax policy structures across states and different 

enforcement structures implemented after Wayfair. States with higher baseline sales tax rates or 

lower nexus thresholds may have experienced different revenue or entrepreneurship responses 

following Wayfair.  
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The US Census Bureau’s State Intercensal Tables: 2000-2010 (2011), State Population 

Totals and Components of Change: 2010-2019 (2019), and State Population Totals and 

Components of Change: 2020-2024 (2024) provide state population estimates from 2000 to 2024 

based on national census data and population trends. Population size affects both the tax base and 

the potential for entrepreneurial activity, making it essential to control for. All variables in state s 

in year t were divided by the corresponding state population in year t to express them in per-

capita terms and control for differences in population, apart from the variables PartyControlst, 

Ratest, and Thresholdst. Entrepreneurst is expressed per 10,000 people (e.g., a value of 13 

indicates 13 new firms per 10,000 residents). Expressing outcomes in per-capita terms is 

essential for comparability, as states differ widely in population size. Without scaling population, 

differences in tax revenues, firm creation rates, or public spending could reflect state size 

differences rather than actual policy impact differences. To ensure comparability across time, tax 

revenue, personal income, and public expenditure data are adjusted for inflation to January 2025 

US dollars. State GDP data are converted to real GDP using the implicit price deflator, set at Q4 

2024 price levels. The Federal Reserve Bank of St. Louis’ Federal Reserve Economic Data 

provides GDP deflator trends in their Gross Domestic Product: Implicit Price Deflator (2025) 

and consumer price index (CPI) trends in their Table Data - Consumer Price Index for All Urban 

Consumers: All Items in US City Average (2025). 

IV. Data Analysis 

Of the 50 US states, 45 collect state sales taxes, while five (Alaska, Delaware, Montana, 

New Hampshire, and Oregon) do not. These five non-collecting states are the control group, 

since they were unaffected by marketplace facilitator and economic nexus laws following the 

Wayfair decision. The remaining 45 states form the treatment group. Table 1 (see Appendix A) 
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presents summary statistics for the outcome and control variables across pre-treatment and post-

treatment periods from 2008 to 2023. Across all states, mean per-capita sales tax revenue 

increased from $1,082.00 in the pre-treatment years to $1,218.15 in the post-treatment period, 

showing a potential rise in overall collections. Similarly, the average number of firm 

establishments with 1 to 4 employees (per 10,000 people) increased from 13.56 to 14.66. 

When separating by treatment status, treated states show similar upward trends. Sales tax 

revenue rose from $1,202.23 to $1,353.50 and firm establishments from 13.23 to 14.23. Control 

states, which do not collect sales tax and therefore do not report revenue figures, also 

experienced an increase in firm establishments from 16.58 to 18.51 Control states had higher 

pre-treatment means for several variables, such as public spending and personal income, showing 

significant baseline differences that are accounted for in the regression analysis. For spending 

outcomes, treated states saw growth in social services spending (from $2,699.55 to $3,299.82), 

education (from $1,370.54 to $1,396.37), and GDP, while infrastructure and security spending 

remained relatively flat or declined slightly. Economic nexus thresholds averaged $128,962.96 

across treated states in the post-treatment period. These patterns suggest that, although treated 

and control states differ in baseline levels, the directional trends in outcomes, particularly in firm 

formation and public spending, are generally consistent, lending preliminary support to the 

parallel trends assumption required for difference-in-differences analysis. 

To validate the use of a two-way fixed effects (TWFE) difference-in-differences (DID), 

parallel trends tests are conducted across five outcome variables: firm establishments, social 

services spending, education spending, infrastructure spending, and security spending (see 

Appendix B for the results in Table 2). Each regression includes a third-degree polynomial in 

relative time and interactions between time terms and treatment status. These interaction terms 
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identify whether treated and control states followed similar trajectories before implementing 

marketplace facilitator and economic nexus laws, with statistically significant interaction terms 

indicating a failure to satisfy the parallel trends assumption. All three interaction terms are 

statistically insignificant for firm establishments (1 to 4 employees), social services, education, 

and security spending. These results indicate that entrepreneurship trends in treated and control 

states moved in parallel before treatment, supporting the validity of DID estimation for this 

outcome. The interaction term for RT3 and Treatment is statistically significant at the 10% level, 

providing weak statistical evidence of potential divergence in pre-treatment trends. Although this 

does not constitute a strong violation of the assumption of parallel trends, it does warrant caution 

when interpreting treatment effects for infrastructure spending. 

V. Theoretical Discussion 

This study examines the implications of Wayfair in the context of optimal taxation theory 

and the broader objective of policymakers to maximize social welfare. Under optimal taxation 

theory, an effective tax system should raise sufficient revenue while minimizing economic 

distortions and maintaining equity. Before Wayfair, the physical presence rule exempted many 

online retailers from collecting and remitting sales taxes, giving them a competitive advantage 

over brick-and-mortar businesses that faced collection mandates (Fox, 2017). As discussed 

earlier, this created market inefficiencies by allowing tax avoidance to influence consumer 

behavior (Fox, 2017). Wayfair aimed to correct this distortion by allowing states to collect sales 

tax based on the substantial economic nexus rule rather than physical presence (Fox et al., 2022). 

This shift was intended to restore competitive neutrality and reduce the revenue losses that 

occurred under Quill (Fox et al., 2022). In theory, these changes could influence firm behavior, 
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particularly among small businesses, by altering the cost structure and compliance environment, 

as emphasized in the literature. 

Marketplace facilitator and economic nexus laws implemented after Wayfair may affect 

entrepreneurship. Increased compliance requirements could raise fixed costs and discourage 

market entry, especially for small firms. However, with Wayfair’s equalizing effect on tax 

obligations for all sellers, these laws could reduce competition distortions and improve market 

conditions, especially for larger firms. The fiscal policy implications are also substantial. An 

effective remote sales tax collection expansion should boost general fund revenues, enabling 

greater public investment in social services, education, infrastructure, and security. Such 

spending could produce social welfare gains if these funds are allocated effectively. 

However, the effects of Wayfair are unlikely to be uniform across states. Economic 

structure, tax policy, and administrative capacity variation suggest heterogeneous impacts. States 

without a personal income tax, and therefore more reliant on sales tax, are expected to benefit 

disproportionately from expanded taxing authority. Likewise, states that previously lacked access 

to major online sellers will likely experience larger post-Wayfair revenue gains. This study tests 

whether Wayfair-induced tax reforms increased state sales tax revenues, affected small business 

formation, and expanded public spending in treated states relative to control states. This study 

expects an increase in state sales tax revenue following Wayfair, consistent with any effective tax 

policy. Entrepreneurship could decrease with increased compliance burdens, yet it may increase 

due to the level of playing field offered under Wayfair. The magnitude of each effect should 

determine the results. Finally, the study expects increased public expenditures following 

increased sales tax collections. 
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VI. Methodology 

This study tests the hypothesis that Wayfair-induced sales tax laws increased state tax 

revenues and public expenditures, while having mixed effects on entrepreneurship. To do this, it 

employs a two-way fixed effects (TWFE) difference-in-difference (DID) analysis to determine 

Wayfair’s impact on state sales tax revenues, entrepreneurship, and public expenditures relating 

to social services, education, security, and infrastructure. The investigation’s linear and log 

models are shown in Equations 1 and 2, respectively. 

Yst = B0 + B1MarketFacst + B2EconNexusst + States + Yeart + Xst + Errorst                     (1) 

Log(Yst) = B0 + B1MarketFacst + B2EconNexusst + States + Yeart + Xst + Errorst         (2) 

Yst represents the outcome variables TaxRevst, Entrepreneurst, Socialst, Edust, Securityst, and 

Infrastructurest. MarketFacst and EconNexusst indicate whether a state s has implemented a 

marketplace facilitator and economic nexus law in a given year t. Each variable equals 1 in years 

when the law is in effect and 0 otherwise. States and Yeart are the fixed effects for state and year. 

Xst represents the control variables state political party control (PartyControlst), state gross 

domestic product (GDPst), state personal income (PersIncst), state sales tax rate (Ratest), and state 

thresholds for economic nexus laws (Thresholdst). 

In the linear model (Equation 1), the coefficients represent the estimated absolute change 

in the outcome variable associated with each independent variable, holding other factors 

constant. For example, a coefficient of 100 on MarketFacst would imply that the law is 

associated with a $100 increase in per-capita sales tax revenue. 
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In the log model (Equation 2), the coefficients approximate percentage changes in the outcome. 

For example, a coefficient of 0.05 on MarketFacst would indicate that the law is associated with 

a 5% increase in the dependent variable.  

VII. Results 

This section presents the results of the TWFE DID analysis that examines the effect of 

the marketplace facilitator and economic nexus laws that followed Wayfair on six outcome 

variables: state sales tax revenues, entrepreneurship, and public expenditures related to social 

services, education, infrastructure, and security. Table 3 (see Appendix C) displays results from 

the linear model, while Table 4 (see Appendix D) presents the log-transformed results. Both 

models control for state and year fixed effects and include state-level controls for GDP, personal 

income, political party control, state sales tax rate, and economic nexus threshold. 

The Marketplace Facilitator Law and Economic Nexus Law variables are statistically 

insignificant for state sales tax revenue in both the linear and log models. This suggests that these 

policies did not produce immediate or uniform increases in state sales tax revenue across the 

treated states. However, the state sales tax rate and GDP are positively and significantly 

associated with revenue in both models. These results suggest that while the structure of sales tax 

enforcement shifted after Wayfair, the state sales tax rate and broader economic conditions may 

remain the primary drivers of state tax collections. 

Across both models, the treatment variables are not statistically significant for 

Entrepreneurship, indicating no apparent effect of marketplace facilitator or economic nexus 

laws on firm establishments for firms with 1 to 4 employees. However, the control variables of 

personal income and state sales tax rate significantly affect both models. This is consistent with 
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expectations that higher tax burdens may discourage small business formation. In addition, the 

effect of personal income may mean that higher income levels support greater business activity. 

The Marketplace Facilitator Law is associated with a statistically significant reduction in 

per-capita social services spending in both models. In the linear model, the estimated effect is a 

$297.70 decrease (p < 0.05), while in the log model, the law is associated with an 8.25% 

reduction (p < 0.05). This consistent negative association may reflect delayed budget 

adjustments, reallocation of funds, or differences in implementation capacity across states. The 

Economic Nexus Law is not significant in either model. Other controls, such as GDP and 

personal income, are positively related to spending, though only marginally significant. 

Treatment variables again show no statistically significant effect on education spending. 

Personal income is positively associated with education spending in both models, while the state 

sales tax rate is negatively associated with education spending, which may suggest shifting 

priorities in state budgets. 

The treatment variables are statistically insignificant in all models for infrastructure and 

security. However, in the infrastructure model, GDP is positively associated with spending in the 

linear model, and party control is negatively associated in the log model. In the security model, 

personal income is negatively associated with spending in both models, though the mechanism 

remains unclear and may reflect budget substitution effects. 

All models show strong explanatory power, with adjusted R-squared values ranging from 

0.876 to 0.962. Each regression passes the joint F-test for overall model significance at the 1% 

level, indicating that the included variables explain substantial variation in the outcomes. 
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Overall, the results suggest that the tax policies that followed  Wayfair had limited direct 

effects on sales tax revenues and entrepreneurship. However, marketplace facilitator laws are 

associated with declining social services spending. In total, the state sales tax rate, GDP, and 

personal income consistently influence revenue and expenditure outcomes, highlighting the 

importance of the broader economic context. While the treatment effects are generally modest or 

statistically insignificant, the findings point to heterogeneous state-level responses and the 

potential for lagged or indirect effects not fully captured in the immediate post-Wayfair period. 

VIII. Conclusion and Implications 

 This study evaluates the impact of Wayfair-related marketplace facilitator and economic 

nexus laws on state tax revenues, entrepreneurship, and public expenditures using a two-way 

fixed effects difference-in-differences (TWFE DID) framework. The guiding research question, 

"How have the marketplace facilitator and economic nexus laws enacted after Wayfair affected 

state sales tax revenues, entrepreneurship, and public expenditures on social services, education, 

infrastructure, and security across the 50 states?" guides the research process with the analysis 

testing the ultimate hypothesis. By analyzing outcomes from 2008 to 2023 across treated and 

control states, the study isolates the effects of these Wayfair policies while accounting for state-

specific and time characteristics and economic conditions.  

 The results show limited direct effects of the marketplace facilitator and economic nexus 

laws on state sales tax revenue and entrepreneurship, suggesting that implementing these laws 

did not produce immediate changes in these areas. However, the marketplace facilitator law is 

consistently associated with a significant decline in social services spending, which may reflect 

transitional budget constraints or shifts in state fiscal priorities. Across all models, state sales tax 
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rates, GDP, and personal income emerged as consistent revenue and spending outcomes 

predictors. While the treatment effects were generally modest, the high explanatory power of the 

models suggests that the included economic controls capture much of the variation in outcomes. 

These findings have several implications for tax policy. While Wayfair expanded state tax 

authority, it did not automatically result in significant revenue gains or entrepreneurial effects. 

 The limitations of this study are essential to acknowledge. The effects of Wayfair-related 

laws may vary over time and across states, and some impacts may emerge gradually or in sectors 

not captured by the selected outcome variables. In addition, while this analysis accounts for 

significant economic covariates, unobserved factors, such as enforcement intensity or 

compliance costs, could still influence the outcomes. Future research should analyze the long-

term effects of these policies as more time and data become available. Firm behavioral responses 

and remote sales taxation distribution should also be looked into. This study suggests that the 

consequences of Wayfair are more subtle than initially expected. While the ruling resolved major 

economic problems related to the physical presence rule under Quill, its effects seem to depend 

on broader state economic conditions. These results contribute to a better understanding of 

modern tax enforcement and its interaction with financial outcomes.  
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Appendix A: Table 1 
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Appendix B: Table 2 

 

Appendix C: Table 3 
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Appendix D: Table 4 
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Appendix E: SAS Codes 

/*/////TaxRev/////*/ 

 

/*First Data*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.TaxRev 

 dbms=xlsx 

 replace; 

sheet="TaxRev"; 

getnames=yes; 

run; 

 

Proc Sort Data=TaxRev; 

 by State; 

run; 

 

Proc Transpose Data=TaxRev Out=TaxRev2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n "2023"n; 

Run; 

 

Data TaxRev3; 

 Set TaxRev2; 

 Year=input(_Name_,4.); 

 TaxRev=Col1;  
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 keep State Year TaxRev; 

Run; 

 

/*Second Data*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Implemented 

 dbms=xlsx 

 replace; 

sheet="Implemented"; 

getnames=yes; 

run; 

 

Proc Sort Data=Implemented; 

 by State; 

run; 

 

/*Combine*/ 

Data Combine; 

 Merge TaxRev3 Implemented; 

 By State; 

 

 /*MarketFac DID*/ 

 If MarketFacImplemented="-"  then MarketFac = 0; 

 Else If Year>=MarketFacImplemented then MarketFac = 1; 

 Else MarketFac=0; 

 

 /*EconNexus DID*/ 
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 If EconNexusImplemented="-" then EconNexus = 0; 

 Else If Year>=EconNexusImplemented then EconNexus = 1; 

 Else EconNexus=0; 

 

 Keep State Year TaxRev MarketFac EconNexus; 

Run;  

  

/*Model 1 - TaxRev w/o Control Variables*/ 

ods output ParameterEstimates=PEforModel1 DataSummary=ObsModel1 

  FitStatistics=AdjRsqModel1 Effects=OverallSigModel1; 

proc surveyreg data=Combine plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model TaxRev = MarketFac EconNexus State Year / solution adjrsq; 

run; 

quit; 

 

/*Model 2 - LogTaxRev w/o Control Variables*/ 

data LogCombine; 

 set Combine; 

 LogTaxRev = Log(TaxRev); 

Run; 

 

ods output ParameterEstimates=PEforModel2 DataSummary=ObsModel2 

  FitStatistics=AdjRsqModel2 Effects=OverallSigModel2; 

proc surveyreg data=LogCombine plots=none; 

   class State Year / ref=first; 
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   cluster State; 

   model LogTaxRev = MarketFac EconNexus State Year / solution adjrsq; 

run; 

quit; 

 

/*Control Variables Uploading*/ 

 

/*Third Data - Party Control*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.PartyControl 

 dbms=xlsx 

 replace; 

sheet="PartyControl"; 

getnames=yes; 

run; 

 

Proc Sort Data=PartyControl; 

 by State; 

run; 

 

Proc Transpose Data=PartyControl Out=PartyControl2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n "2023"n; 

Run; 
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Data PartyControl3; 

 Set PartyControl2; 

 Year=input(_Name_,4.); 

 PartyControl=Col1;  

 keep State Year PartyControl; 

Run; 

 

/*Fourth Data - GDP*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.GDP 

 dbms=xlsx 

 replace; 

sheet="GDP"; 

getnames=yes; 

run; 

 

Proc Sort Data=GDP; 

 by State; 

run; 

 

Proc Transpose Data=GDP Out=GDP2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n "2023"n; 

Run; 
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Data GDP3; 

 Set GDP2; 

 Year=input(_Name_,4.); 

 GDP=Col1;  

 keep State Year GDP; 

Run; 

 

/*Fifth Data - Personal Income*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.PersonalIncome 

 dbms=xlsx 

 replace; 

sheet="PersonalIncome"; 

getnames=yes; 

run; 

 

Proc Sort Data=PersonalIncome; 

 by State; 

run; 

 

Proc Transpose Data=PersonalIncome Out=PersonalIncome2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n "2023"n; 

Run; 
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Data PersonalIncome3; 

 Set PersonalIncome2; 

 Year=input(_Name_,4.); 

 PersonalIncome=Col1;  

 keep State Year PersonalIncome; 

Run; 

 

/*Sixth Data - Population*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Pop 

 dbms=xlsx 

 replace; 

sheet="Pop"; 

getnames=yes; 

run; 

 

Proc Sort Data=Pop; 

 by State; 

run; 

 

Proc Transpose Data=Pop Out=Pop2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n "2023"n; 

Run; 
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Data Pop3; 

 Set Pop2; 

 Year=input(_Name_,4.); 

 Pop=Col1;  

 keep State Year Pop; 

Run; 

 

/*Seventh Data - TaxRev/Pop*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.TaxRevPop 

 dbms=xlsx 

 replace; 

sheet="TaxRevPop"; 

getnames=yes; 

run; 

 

Proc Sort Data=TaxRevPop; 

 by State; 

run; 

 

Proc Transpose Data=TaxRevPop Out=TaxRevPop2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n "2023"n; 

Run; 
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Data TaxRevPop3; 

 Set TaxRevPop2; 

 Year=input(_Name_,4.); 

 TaxRevPop=Col1;  

 keep State Year TaxRevPop; 

Run; 

 

/*Eighth Data - GDP/Pop*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.GDPPop 

 dbms=xlsx 

 replace; 

sheet="GDPPop"; 

getnames=yes; 

run; 

 

Proc Sort Data=GDPPop; 

 by State; 

run; 

 

Proc Transpose Data=GDPPop Out=GDPPop2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n "2023"n; 

Run; 
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Data GDPPop3; 

 Set GDPPop2; 

 Year=input(_Name_,4.); 

 GDPPop=Col1;  

 keep State Year GDPPop; 

Run; 

 

/*Ninth Data - Personal Income/Pop*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.PersonalIncomePop 

 dbms=xlsx 

 replace; 

sheet="PersIncPop"; 

getnames=yes; 

run; 

 

Proc Sort Data=PersonalIncomePop; 

 by State; 

run; 

 

Proc Transpose Data=PersonalIncomePop Out=PersonalIncomePop2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n "2023"n; 

Run; 
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Data PersonalIncomePop3; 

 Set PersonalIncomePop2; 

 Year=input(_Name_,4.); 

 PersonalIncomePop=Col1;  

 keep State Year PersonalIncomePop; 

Run; 

 

/*Tenth Data - Tax Rates*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Rate 

 dbms=xlsx 

 replace; 

sheet="Rate"; 

getnames=yes; 

run; 

 

Proc Sort Data=Rate; 

 by State; 

run; 

 

Proc Transpose Data=Rate Out=Rate2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n "2023"n; 

Run; 
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Data Rate3; 

 Set Rate2; 

 Year=input(_Name_,4.); 

 Rate=Col1;  

 keep State Year Rate; 

Run; 

 

/*Eleventh Data - EN Threshold*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Threshold 

 dbms=xlsx 

 replace; 

sheet="Threshold"; 

getnames=yes; 

run; 

 

Proc Sort Data=Threshold; 

 by State; 

run; 

 

Proc Transpose Data=Threshold Out=Threshold2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n "2023"n; 

Run; 
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Data Threshold3; 

 Set Threshold2; 

 Year=input(_Name_,4.); 

 Threshold=Col1;  

 keep State Year Threshold; 

Run; 

 

/*NEW MODELS*/ 

 

/*Combining Everything*/ 

 

/* Step 1: Merge TaxRev3 with Implemented (already done) */ 

Data Combine; 

 Merge TaxRev3 Implemented; 

 By State; 

 

 If MarketFacImplemented="-"  then MarketFac = 0; 

 Else If Year>=MarketFacImplemented then MarketFac = 1; 

 Else MarketFac=0; 

 

 If EconNexusImplemented="-" then EconNexus = 0; 

 Else If Year>=EconNexusImplemented then EconNexus = 1; 

 Else EconNexus=0; 

 

 keep State Year TaxRev MarketFac EconNexus; 

Run; 
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/* Step 2: Merge Combine with control variables (must sort by State Year first) */ 

proc sort data=Combine; by State Year; run; 

proc sort data=PartyControl3; by State Year; run; 

proc sort data=GDP3; by State Year; run; 

proc sort data=PersonalIncome3; by State Year; run; 

proc sort data=Pop3; by State Year; run; 

proc sort data=Rate3; by State Year; run; 

proc sort data=Threshold3; by State Year; run; 

 

/* Step 3: Sequential merge */ 

data CombineFull; 

 merge Combine  

       PartyControl3 

       GDP3 

       PersonalIncome3 

       Pop3 

       Rate3 

       Threshold3; 

 by State Year; 

run; 

 

/*Model 3 - TaxRev w/ Control Variables*/ 

ods output ParameterEstimates=PEforModel3 DataSummary=ObsModel3 

  FitStatistics=AdjRsqModel3 Effects=OverallSigModel3; 

proc surveyreg data=CombineFull plots=none; 

   class State Year / ref=first; 

   cluster State; 
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   model TaxRev = MarketFac EconNexus State Year PartyControl GDP PersonalIncome Pop 
Rate Threshold / solution adjrsq; 

run; 

quit; 

 

/*Model 4 - LogTaxRev w/ Control Variables*/ 

data LogCombineFull; 

 set CombineFull; 

 LogTaxRev = Log(TaxRev); 

Run; 

 

ods output ParameterEstimates=PEforModel4 DataSummary=ObsModel4 

  FitStatistics=AdjRsqModel4 Effects=OverallSigModel4; 

proc surveyreg data=LogCombineFull plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model LogTaxRev = MarketFac EconNexus State Year  PartyControl GDP PersonalIncome 
Pop Rate Threshold / solution adjrsq; 

run; 

quit; 

 

/*PER-CAPITA MODELS*/ 

 

/*Combine*/ 

Data CombinePop; 

 Merge TaxRevPop3 Implemented; 

 By State; 
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 /*MarketFac DID*/ 

 If MarketFacImplemented="-"  then MarketFac = 0; 

 Else If Year>=MarketFacImplemented then MarketFac = 1; 

 Else MarketFac=0; 

 

 /*EconNexus DID*/ 

 If EconNexusImplemented="-" then EconNexus = 0; 

 Else If Year>=EconNexusImplemented then EconNexus = 1; 

 Else EconNexus=0; 

 

 Keep State Year TaxRevPop MarketFac EconNexus; 

Run;  

 

/*Model 5 - TaxRevPop w/o Control Variables*/ 

ods output ParameterEstimates=PEforModel5 DataSummary=ObsModel5 

  FitStatistics=AdjRsqModel5 Effects=OverallSigModel5; 

proc surveyreg data=CombinePop plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model TaxRevPop = MarketFac EconNexus State Year / solution adjrsq; 

run; 

quit; 

 

Data test; 

 set CombinePop; 

run; 
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/*Model 6 - LogTaxRevPop w/o Control Variables*/ 

data LogCombinePop; 

 set CombinePop; 

 LogTaxRevPop = Log(TaxRevPop); 

Run; 

 

ods output ParameterEstimates=PEforModel6 DataSummary=ObsModel6 

  FitStatistics=AdjRsqModel6 Effects=OverallSigModel6; 

proc surveyreg data=LogCombinePop plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model LogTaxRevPop = MarketFac EconNexus State Year / solution adjrsq; 

run; 

quit; 

 

/*Control Variables*/ 

Data CombinePop2; 

 Merge TaxRevPop3 Implemented; 

 By State; 

 

 If MarketFacImplemented="-"  then MarketFac = 0; 

 Else If Year>=MarketFacImplemented then MarketFac = 1; 

 Else MarketFac=0; 

 

 If EconNexusImplemented="-" then EconNexus = 0; 

 Else If Year>=EconNexusImplemented then EconNexus = 1; 

 Else EconNexus=0; 
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 keep State Year TaxRevPop MarketFac EconNexus PartyControl; 

Run; 

 

/* Step 2: Merge Combine with control variables (must sort by State Year first) */ 

proc sort data=CombinePop2; by State Year; run; 

proc sort data=PartyControl3; by State Year; run; 

proc sort data=GDPPop3; by State Year; run; 

proc sort data=PersonalIncomePop3; by State Year; run; 

proc sort data=Rate3; by State Year; run; 

proc sort data=Threshold3; by State Year; run; 

 

/* Step 3: Sequential merge */ 

data CombineFullPop; 

 merge CombinePop2  

       PartyControl3 

       GDPPop3 

       PersonalIncomePop3 

       Rate3 

       Threshold3; 

 by State Year; 

run; 

 

/*Model 7 - TaxRevPop w/ Control Variables*/ 

ods output ParameterEstimates=PEforModel7 DataSummary=ObsModel7 

  FitStatistics=AdjRsqModel7 Effects=OverallSigModel7; 

proc surveyreg data=CombineFullPop plots=none; 
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   class State Year / ref=first; 

   cluster State; 

   model TaxRevPop = MarketFac EconNexus State Year PartyControl GDPPop 
PersonalIncomePop Rate Threshold / solution adjrsq; 

run; 

quit; 

 

/*Model 8 - LogTaxRevPop w/ Control Variables*/ 

data LogCombineFullPop; 

 set CombineFullPop; 

 LogTaxRevPop = Log(TaxRevPop); 

Run; 

 

ods output ParameterEstimates=PEforModel8 DataSummary=ObsModel8 

  FitStatistics=AdjRsqModel8 Effects=OverallSigModel8; 

proc surveyreg data=LogCombineFullPop plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model LogTaxRevPop = MarketFac EconNexus State Year PartyControl GDPPop 
PersonalIncomePop Rate Threshold / solution adjrsq; 

run; 

quit; 

 

/*Cleaning*/ 

Data Table_Long; 

 length Model $10; 

 length Parameter $30; 



48  
 

 set PEforModel1 PEforModel2 PEforModel3 PEforModel4 PEforModel5 PEforModel6 
PEforModel7 PEforModel8 indsname=M; 

 ThisIsM=M; 

  

 length Star $3; 

 if Probt le 0.01 then Star="***"; 

  else if Probt le 0.05 then Star="**"; 

  else if Probt le 0.10 then Star="*"; 

  else Star=""; 

  

 if M="WORK.PEFORMODEL1" then Model="Model1"; 

  else if M="WORK.PEFORMODEL2" then Model="Model2"; 

  else if M="WORK.PEFORMODEL3" then Model="Model3"; 

  else if M="WORK.PEFORMODEL4" then Model="Model4"; 

  else if M="WORK.PEFORMODEL5" then Model="Model5"; 

  else if M="WORK.PEFORMODEL6" then Model="Model6"; 

  else if M="WORK.PEFORMODEL7" then Model="Model7"; 

  else if M="WORK.PEFORMODEL8" then Model="Model8"; 

 

 Results=Estimate; 

 EditedResults=Cats(put(Results,comma16.2),Star); 

 output; 

  

 Results=StdErr; 

 EditedResults=Cats("(",put(Results,comma16.2),")"); 

 output; 

  



49  
 

 keep Model Parameter EditedResults /*Probt Star*/; 

 

run; 

 

proc sort data=Table_Long out=Table_Long_Sorted; 

 by Model Parameter; 

run; 

 

/* Split cleaned estimates into individual model datasets */ 

data Model1Results(rename=(EditedResults=Model1)); 

    set Table_Long_Sorted; 

    if Model = "Model1"; 

    drop Model; 

run; 

 

data Model2Results(rename=(EditedResults=Model2)); 

    set Table_Long_Sorted; 

    if Model = "Model2"; 

    drop Model; 

run; 

 

data Model3Results(rename=(EditedResults=Model3)); 

    set Table_Long_Sorted; 

    if Model = "Model3"; 

    drop Model; 

run; 
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data Model4Results(rename=(EditedResults=Model4)); 

    set Table_Long_Sorted; 

    if Model = "Model4"; 

    drop Model; 

run; 

 

data Model5Results(rename=(EditedResults=Model5)); 

    set Table_Long_Sorted; 

    if Model = "Model5"; 

    drop Model; 

run; 

 

data Model6Results(rename=(EditedResults=Model6)); 

    set Table_Long_Sorted; 

    if Model = "Model6"; 

    drop Model; 

run; 

 

data Model7Results(rename=(EditedResults=Model7)); 

    set Table_Long_Sorted; 

    if Model = "Model7"; 

    drop Model; 

run; 

 

data Model8Results(rename=(EditedResults=Model8)); 

    set Table_Long_Sorted; 

    if Model = "Model8"; 
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    drop Model; 

run; 

 

data Table_Wide; 

 merge Model1Results Model2Results Model3Results Model4Results Model5Results 
Model6Results Model7Results Model8Results; 

 by Parameter; 

  

 length Order 3;  

 if Parameter="week" then Order=1; 

  else if Parameter="age" then Order=2; 

  else Order=3; 

   

 if mod(_n_,2)=1 then Regressors=Parameter; 

  

run; 

 

proc sort data=Table_Wide out=Table_Wide_Sorted(drop=Order Parameter); 

 by Order; 

run; 

 

Data Table_Long; 

 length Model $10; 

 length Parameter $30; 

 set PEforModel1 PEforModel2 PEforModel3 PEforModel4 PEforModel5 PEforModel6 
PEforModel7 PEforModel8 indsname=M; 

 ThisIsM=M; 
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 Where (Estimate ne 0) and (substr(Parameter,1,5) ne "State") and (substr(Parameter,1,4) 
ne "Year"); 

  

 length Star $3; 

 if Probt le 0.01 then Star="***"; 

  else if Probt le 0.05 then Star="**"; 

  else if Probt le 0.10 then Star="*"; 

  else Star=""; 

  

 if M="WORK.PEFORMODEL1" then Model="Model1"; 

  else if M="WORK.PEFORMODEL2" then Model="Model2"; 

  else if M="WORK.PEFORMODEL3" then Model="Model3"; 

  else if M="WORK.PEFORMODEL4" then Model="Model4"; 

  else if M="WORK.PEFORMODEL5" then Model="Model5"; 

  else if M="WORK.PEFORMODEL6" then Model="Model6"; 

  else if M="WORK.PEFORMODEL7" then Model="Model7"; 

  else if M="WORK.PEFORMODEL8" then Model="Model8"; 

 

 Results=Estimate; 

 EditedResults=Cats(put(Results,comma16.4),Star); 

 output; 

  

 Results=StdErr; 

 EditedResults=Cats("(",put(Results,comma16.4),")"); 

 output; 

  

 keep Model Parameter EditedResults /*Probt Star*/; 
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run; 

 

proc sort data=Table_Long out=Table_Long_Sorted; 

 by Model Parameter; 

run; 

 

data _null_; 

    put "STARTING CLEAN SPLIT OF MODEL RESULTS"; 

run; 

 

data  

    Model1Results(rename=(EditedResults=Model1)) 

    Model2Results(rename=(EditedResults=Model2)) 

    Model3Results(rename=(EditedResults=Model3)) 

    Model4Results(rename=(EditedResults=Model4)) 

    Model5Results(rename=(EditedResults=Model5)) 

    Model6Results(rename=(EditedResults=Model6)) 

    Model7Results(rename=(EditedResults=Model7)) 

    Model8Results(rename=(EditedResults=Model8)); 

     

    set Table_Long_Sorted; 

     

    select (Model); 

        when ("Model1") output Model1Results; 

        when ("Model2") output Model2Results; 

        when ("Model3") output Model3Results; 
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        when ("Model4") output Model4Results; 

        when ("Model5") output Model5Results; 

        when ("Model6") output Model6Results; 

        when ("Model7") output Model7Results; 

        when ("Model8") output Model8Results; 

        otherwise; 

    end; 

     

    drop Model; 

run; 

 

/*Ordering*/ 

data Table_Wide; 

 merge Model1Results Model2Results Model3Results Model4Results Model5Results 
Model6Results Model7Results Model8Results; 

 by Parameter; 

  

 length Order 3; 

 if Parameter="DID" then order=1; 

  else if Parameter="State" then order=2; 

  else if Parameter="Year" then order=3; 

  else if Parameter="Intercept" then order=4; 

  

 if mod(_n_,2)=1 then Regressors=Parameter; 

 

run; 
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proc sort data=Table_Wide out=Table_Wide_Sorted(drop=Order Parameter); 

 by Order; 

run; 

 

/*Rows for other statistics and info*/ 

/*Number of Obs.*/ 

 

/* Filter and format number of observations for each model */ 

data Obs1; set ObsModel1; if Label1="Number of Observations"; Model1 = put(NValue1, 
comma16.); keep Label1 Model1; run; 

data Obs2; set ObsModel2; if Label1="Number of Observations"; Model2 = put(NValue1, 
comma16.); keep Label1 Model2; run; 

data Obs3; set ObsModel3; if Label1="Number of Observations"; Model3 = put(NValue1, 
comma16.); keep Label1 Model3; run; 

data Obs4; set ObsModel4; if Label1="Number of Observations"; Model4 = put(NValue1, 
comma16.); keep Label1 Model4; run; 

data Obs5; set ObsModel5; if Label1="Number of Observations"; Model5 = put(NValue1, 
comma16.); keep Label1 Model5; run; 

data Obs6; set ObsModel6; if Label1="Number of Observations"; Model6 = put(NValue1, 
comma16.); keep Label1 Model6; run; 

data Obs7; set ObsModel7; if Label1="Number of Observations"; Model7 = put(NValue1, 
comma16.); keep Label1 Model7; run; 

data Obs8; set ObsModel8; if Label1="Number of Observations"; Model8 = put(NValue1, 
comma16.); keep Label1 Model8; run; 

 

/* Merge all */ 

data NumofObs; 

 merge Obs1 Obs2 Obs3 Obs4 Obs5 Obs6 Obs7 Obs8; 

 by Label1; 

run; 
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/*Adjusted R-Square*/ 

 

/* Filter and rename each Adjusted R-Square dataset individually */ 

data AdjRsq1; set AdjRsqModel1 (rename=(CValue1=Model1) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq2; set AdjRsqModel2 (rename=(CValue1=Model2) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq3; set AdjRsqModel3 (rename=(CValue1=Model3) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq4; set AdjRsqModel4 (rename=(CValue1=Model4) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq5; set AdjRsqModel5 (rename=(CValue1=Model5) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq6; set AdjRsqModel6 (rename=(CValue1=Model6) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq7; set AdjRsqModel7 (rename=(CValue1=Model7) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq8; set AdjRsqModel8 (rename=(CValue1=Model8) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

 

/* Merge all together */ 

data AdjRsq; 

 merge AdjRsq1 AdjRsq2 AdjRsq3 AdjRsq4 AdjRsq5 AdjRsq6 AdjRsq7 AdjRsq8; 

 by Label1; 

run; 

 

/*Overall Significance (F-Test)*/ 

 

/* Step 1: Filter and format each model's F-test result */ 
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data OSM1; set OverallSigModel1; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model1 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model1;  

run; 

 

data OSM2; set OverallSigModel2; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model2 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model2;  

run; 

 

data OSM3; set OverallSigModel3; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model3 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model3;  

run; 

 

data OSM4; set OverallSigModel4; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model4 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model4;  

run; 
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data OSM5; set OverallSigModel5; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model5 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model5;  

run; 

 

data OSM6; set OverallSigModel6; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model6 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model6;  

run; 

 

data OSM7; set OverallSigModel7; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model7 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model7;  

run; 

 

data OSM8; set OverallSigModel8; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model8 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model8;  

run; 
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/* Step 2: Merge all formatted outputs */ 

data OverallSig; 

    merge OSM1 OSM2 OSM3 OSM4 OSM5 OSM6 OSM7 OSM8; 

    by Label1; 

run; 

 

/*Combine F-values*/ 

Data OverallSig; 

 merge OSM1 OSM2 OSM3 OSM4 OSM5 OSM6 OSM7 OSM8; 

run; 

 

/*Controls*/ 

Data Controls; 

 length Label1 $30; 

  

 Label1="Controls for State?"; 

 Model1="Yes"; Model2="Yes"; Model3="Yes"; Model4="Yes"; 

 Model5="Yes"; Model6="Yes"; Model7="Yes"; Model8="Yes"; 

 output; 

 

 Label1="Controls for Year?"; 

 output; 

run; 

 

/*Combine Rows*/ 

Data OtherStat; 

 set NumofObs AdjRsq OverallSig Controls; 
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 rename Label1=Regressors; 

run; 

 

/*Add Other Statistics to Results Table*/ 

 

Data Table_wide_sorted_withstat; 

 set Table_Wide_Sorted OtherStat; 

run; 

 

/* Print Cleaned Table*/ 

ods excel file="/home/u63724901/MySAS/AllModelsCleanedHRP_TaxRev.xlsx" 
options(Embedded_Titles="ON" Embedded_Footnotes="ON"); 

Title "Title"; 

footnote1 justify=left "Sources: Source"; 

footnote2 justify=left "Notes: robust standard errors are in parentheses. *, **, and ***  

indicate 10%, 5%, and 1% significance levels, respectively."; 

proc print data=Table_Wide_Sorted_withstat noobs; 

 var regressors; 

 var Model1-Model8 / Style(header)={just=center} style(data)={just=center}; 

 format Regressors $VariableName.; 

run; 

ods excel close; 

 

/*Summary Stats*/ 

ods excel file="/home/u63724901/MySAS/TaxRevPop_Summary_All.xlsx" 
options(sheet_interval='none'); 

 

/* Sheet 1: Overall Summary */ 
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ods excel options(sheet_name='Overall Summary'); 

proc means data=TaxRevPop3 n mean median std min max; 

    var TaxRevPop; 

run; 

 

/* Sheet 2: By State */ 

ods excel options(sheet_name='By State'); 

proc means data=TaxRevPop3 n mean median std min max; 

    class State; 

    var TaxRevPop; 

run; 

 

/* Sheet 3: By Year */ 

ods excel options(sheet_name='By Year'); 

proc means data=TaxRevPop3 n mean median std min max; 

    class Year; 

    var TaxRevPop; 

run; 

 

ods excel close; 

/*/////Entrepreneurship/////*/ 

 

/*First Data*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Entrep 

 dbms=xlsx 

 replace; 
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sheet="Entrepreneur_1-4"; 

getnames=yes; 

run; 

 

Proc Sort Data=Entrep; 

 by State; 

run; 

 

Proc Transpose Data=Entrep Out=Entrep2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data Entrep3; 

 Set Entrep2; 

 Year=input(_Name_,4.); 

 Entrep=Col1;  

 keep State Year Entrep; 

Run; 

 

/*Second Data*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Implemented 

 dbms=xlsx 

 replace; 
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sheet="Implemented"; 

getnames=yes; 

run; 

 

Proc Sort Data=Implemented; 

 by State; 

run; 

 

/*Combine*/ 

Data Combine; 

 Merge Entrep3 Implemented; 

 By State; 

 

 /*MarketFac DID*/ 

 If MarketFacImplemented="-"  then MarketFac = 0; 

 Else If Year>=MarketFacImplemented then MarketFac = 1; 

 Else MarketFac=0; 

 

 /*EconNexus DID*/ 

 If EconNexusImplemented="-" then EconNexus = 0; 

 Else If Year>=EconNexusImplemented then EconNexus = 1; 

 Else EconNexus=0; 

 

 Keep State Year Entrep MarketFac EconNexus; 

Run; 

 

Proc Sort data=Combine; 
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 by state year; 

run; 

  

/*Model 1 - Entrep w/o Control Variables*/ 

ods output ParameterEstimates=PEforModel1 DataSummary=ObsModel1 

  FitStatistics=AdjRsqModel1 Effects=OverallSigModel1; 

proc surveyreg data=Combine plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model Entrep = MarketFac EconNexus State Year / solution adjrsq; 

run; 

quit; 

 

/*Model 2 - LogEntrep w/o Control Variables*/ 

data LogCombine; 

 set Combine; 

 LogEntrep = Log(Entrep); 

Run; 

 

ods output ParameterEstimates=PEforModel2 DataSummary=ObsModel2 

  FitStatistics=AdjRsqModel2 Effects=OverallSigModel2; 

proc surveyreg data=LogCombine plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model LogEntrep = MarketFac EconNexus State Year / solution adjrsq; 

run; 

quit; 
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/*Control Variables Uploading*/ 

 

/*Third Data - Party Control*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.PartyControl 

 dbms=xlsx 

 replace; 

sheet="PartyControl"; 

getnames=yes; 

run; 

 

Proc Sort Data=PartyControl; 

 by State; 

run; 

 

Proc Transpose Data=PartyControl Out=PartyControl2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data PartyControl3; 

 Set PartyControl2; 

 Year=input(_Name_,4.); 

 PartyControl=Col1;  
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 keep State Year PartyControl; 

Run; 

 

/*Fourth Data - GDP*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.GDP 

 dbms=xlsx 

 replace; 

sheet="GDP"; 

getnames=yes; 

run; 

 

Proc Sort Data=GDP; 

 by State; 

run; 

 

Proc Transpose Data=GDP Out=GDP2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data GDP3; 

 Set GDP2; 

 Year=input(_Name_,4.); 

 GDP=Col1;  
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 keep State Year GDP; 

Run; 

 

/*Fifth Data - Personal Income*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.PersonalIncome 

 dbms=xlsx 

 replace; 

sheet="PersonalIncome"; 

getnames=yes; 

run; 

 

Proc Sort Data=PersonalIncome; 

 by State; 

run; 

 

Proc Transpose Data=PersonalIncome Out=PersonalIncome2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data PersonalIncome3; 

 Set PersonalIncome2; 

 Year=input(_Name_,4.); 

 PersonalIncome=Col1;  
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 keep State Year PersonalIncome; 

Run; 

 

/*Sixth Data - Population*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Pop 

 dbms=xlsx 

 replace; 

sheet="Pop"; 

getnames=yes; 

run; 

 

Proc Sort Data=Pop; 

 by State; 

run; 

 

Proc Transpose Data=Pop Out=Pop2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data Pop3; 

 Set Pop2; 

 Year=input(_Name_,4.); 

 Pop=Col1;  
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 keep State Year Pop; 

Run; 

 

/*Seventh Data - Entrep/Pop*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.EntrepPop 

 dbms=xlsx 

 replace; 

sheet="EntrepreneurPop_1-4"; 

getnames=yes; 

run; 

 

Proc Sort Data=EntrepPop; 

 by State; 

run; 

 

Proc Transpose Data=EntrepPop Out=EntrepPop2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

/*Data EntrepPop3; 

 Set EntrepPop2; 

 Year=input(_Name_,4.); 

 EntrepPop=Col1;  
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 keep State Year EntrepPop; 

Run;*/ 

 

Data EntrepPop3; 

 Set EntrepPop2; 

 Year = input(_Name_, 4.); 

 EntrepPop = Col1 * 10000; /* redefine in units per 10,000 residents */ 

 keep State Year EntrepPop; 

Run; 

 

/*Eighth Data - GDP/Pop*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.GDPPop 

 dbms=xlsx 

 replace; 

sheet="GDPPop"; 

getnames=yes; 

run; 

 

Proc Sort Data=GDPPop; 

 by State; 

run; 

 

Proc Transpose Data=GDPPop Out=GDPPop2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 
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"2020"n "2021"n "2022"n; 

Run; 

 

Data GDPPop3; 

 Set GDPPop2; 

 Year=input(_Name_,4.); 

 GDPPop=Col1;  

 keep State Year GDPPop; 

Run; 

 

/*Ninth Data - Personal Income/Pop*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.PersonalIncomePop 

 dbms=xlsx 

 replace; 

sheet="PersIncPop"; 

getnames=yes; 

run; 

 

Proc Sort Data=PersonalIncomePop; 

 by State; 

run; 

 

Proc Transpose Data=PersonalIncomePop Out=PersonalIncomePop2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 
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"2020"n "2021"n "2022"n; 

Run; 

 

Data PersonalIncomePop3; 

 Set PersonalIncomePop2; 

 Year=input(_Name_,4.); 

 PersonalIncomePop=Col1;  

 keep State Year PersonalIncomePop; 

Run; 

 

/*Tenth Data - Tax Rates*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Rate 

 dbms=xlsx 

 replace; 

sheet="Rate"; 

getnames=yes; 

run; 

 

Proc Sort Data=Rate; 

 by State; 

run; 

 

Proc Transpose Data=Rate Out=Rate2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 
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"2020"n "2021"n "2022"n "2023"n; 

Run; 

 

Data Rate3; 

 Set Rate2; 

 Year=input(_Name_,4.); 

 Rate=Col1;  

 keep State Year Rate; 

Run; 

 

/*Eleventh Data - EN Threshold*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Threshold 

 dbms=xlsx 

 replace; 

sheet="Threshold"; 

getnames=yes; 

run; 

 

Proc Sort Data=Threshold; 

 by State; 

run; 

 

Proc Transpose Data=Threshold Out=Threshold2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 
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"2020"n "2021"n "2022"n "2023"n; 

Run; 

 

Data Threshold3; 

 Set Threshold2; 

 Year=input(_Name_,4.); 

 Threshold=Col1;  

 keep State Year Threshold; 

Run; 

 

/*NEW MODELS*/ 

 

/*Combining Everything*/ 

 

/* Step 1: Merge Entrep3 with Implemented (already done) */ 

Data Combine; 

 Merge Entrep3 Implemented; 

 By State; 

 

 If MarketFacImplemented="-"  then MarketFac = 0; 

 Else If Year>=MarketFacImplemented then MarketFac = 1; 

 Else MarketFac=0; 

 

 If EconNexusImplemented="-" then EconNexus = 0; 

 Else If Year>=EconNexusImplemented then EconNexus = 1; 

 Else EconNexus=0; 
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 keep State Year Entrep MarketFac EconNexus; 

Run; 

 

/* Step 2: Merge Combine with control variables (must sort by State Year first) */ 

proc sort data=Combine; by State Year; run; 

proc sort data=PartyControl3; by State Year; run; 

proc sort data=GDP3; by State Year; run; 

proc sort data=PersonalIncome3; by State Year; run; 

proc sort data=Pop3; by State Year; run; 

proc sort data=Rate3; by State Year; run; 

proc sort data=Threshold3; by State Year; run; 

 

/* Step 3: Sequential merge */ 

data CombineFull; 

 merge Combine  

       PartyControl3 

       GDP3 

       PersonalIncome3 

       Pop3 

       Rate3 

       Threshold3; 

 by State Year; 

run; 

 

/*Model 3 - Entrep w/ Control Variables*/ 

ods output ParameterEstimates=PEforModel3 DataSummary=ObsModel3 

  FitStatistics=AdjRsqModel3 Effects=OverallSigModel3; 
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proc surveyreg data=CombineFull plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model Entrep = MarketFac EconNexus State Year PartyControl GDP PersonalIncome Pop Rate 
Threshold / solution adjrsq; 

run; 

quit; 

 

/*Model 4 - LogEntrep w/ Control Variables*/ 

data LogCombineFull; 

 set CombineFull; 

 LogEntrep = Log(Entrep); 

Run; 

 

ods output ParameterEstimates=PEforModel4 DataSummary=ObsModel4 

  FitStatistics=AdjRsqModel4 Effects=OverallSigModel4; 

proc surveyreg data=LogCombineFull plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model LogEntrep = MarketFac EconNexus State Year  PartyControl GDP PersonalIncome Pop 
Rate Threshold / solution adjrsq; 

run; 

quit; 

 

/*PER-CAPITA MODELS*/ 

 

/*Combine*/ 

Data CombinePop; 
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 Merge EntrepPop3 Implemented; 

 By State; 

 

 /*MarketFac DID*/ 

 If MarketFacImplemented="-"  then MarketFac = 0; 

 Else If Year>=MarketFacImplemented then MarketFac = 1; 

 Else MarketFac=0; 

 

 /*EconNexus DID*/ 

 If EconNexusImplemented="-" then EconNexus = 0; 

 Else If Year>=EconNexusImplemented then EconNexus = 1; 

 Else EconNexus=0; 

 

 Keep State Year EntrepPop MarketFac EconNexus; 

Run;  

 

/*Model 5 - EntrepPop w/o Control Variables*/ 

ods output ParameterEstimates=PEforModel5 DataSummary=ObsModel5 

  FitStatistics=AdjRsqModel5 Effects=OverallSigModel5; 

proc surveyreg data=CombinePop plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model EntrepPop = MarketFac EconNexus State Year / solution adjrsq; 

run; 

quit; 

 

/*Model 6 - LogEntrepPop w/o Control Variables*/ 
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data LogCombinePop; 

 set CombinePop; 

 LogEntrepPop = Log(EntrepPop); 

Run; 

 

ods output ParameterEstimates=PEforModel6 DataSummary=ObsModel6 

  FitStatistics=AdjRsqModel6 Effects=OverallSigModel6; 

proc surveyreg data=LogCombinePop plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model LogEntrepPop = MarketFac EconNexus State Year / solution adjrsq; 

run; 

quit; 

 

/*Control Variables*/ 

Data CombinePop2; 

 Merge EntrepPop3 Implemented; 

 By State; 

 

 If MarketFacImplemented="-"  then MarketFac = 0; 

 Else If Year>=MarketFacImplemented then MarketFac = 1; 

 Else MarketFac=0; 

 

 If EconNexusImplemented="-" then EconNexus = 0; 

 Else If Year>=EconNexusImplemented then EconNexus = 1; 

 Else EconNexus=0; 
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 keep State Year EntrepPop MarketFac EconNexus PartyControl; 

Run; 

 

/* Step 2: Merge Combine with control variables (must sort by State Year first) */ 

proc sort data=CombinePop2; by State Year; run; 

proc sort data=PartyControl3; by State Year; run; 

proc sort data=GDPPop3; by State Year; run; 

proc sort data=PersonalIncomePop3; by State Year; run; 

proc sort data=Rate3; by State Year; run; 

proc sort data=Threshold3; by State Year; run; 

 

/* Step 3: Sequential merge */ 

data CombineFullPop; 

 merge CombinePop2  

       PartyControl3 

       GDPPop3 

       PersonalIncomePop3 

       Rate3 

       Threshold3; 

 by State Year; 

run; 

 

/*Model 7 - EntrepPop w/ Control Variables*/ 

ods output ParameterEstimates=PEforModel7 DataSummary=ObsModel7 

  FitStatistics=AdjRsqModel7 Effects=OverallSigModel7; 

proc surveyreg data=CombineFullPop plots=none; 

   class State Year / ref=first; 
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   cluster State; 

   model EntrepPop = MarketFac EconNexus State Year PartyControl GDPPop 
PersonalIncomePop Rate Threshold / solution adjrsq; 

run; 

quit; 

 

/*Model 8 - LogEntrepPop w/ Control Variables*/ 

data LogCombineFullPop; 

 set CombineFullPop; 

 LogEntrepPop = Log(EntrepPop); 

Run; 

 

ods output ParameterEstimates=PEforModel8 DataSummary=ObsModel8 

  FitStatistics=AdjRsqModel8 Effects=OverallSigModel8; 

proc surveyreg data=LogCombineFullPop plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model LogEntrepPop = MarketFac EconNexus State Year PartyControl GDPPop 
PersonalIncomePop Rate Threshold / solution adjrsq; 

run; 

quit; 

 

/*Cleaning*/ 

Data Table_Long; 

 length Model $10; 

 length Parameter $30; 

 set PEforModel1 PEforModel2 PEforModel3 PEforModel4 PEforModel5 PEforModel6 
PEforModel7 PEforModel8 indsname=M; 
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 ThisIsM=M; 

  

 length Star $3; 

 if Probt le 0.01 then Star="***"; 

  else if Probt le 0.05 then Star="**"; 

  else if Probt le 0.10 then Star="*"; 

  else Star=""; 

  

 if M="WORK.PEFORMODEL1" then Model="Model1"; 

  else if M="WORK.PEFORMODEL2" then Model="Model2"; 

  else if M="WORK.PEFORMODEL3" then Model="Model3"; 

  else if M="WORK.PEFORMODEL4" then Model="Model4"; 

  else if M="WORK.PEFORMODEL5" then Model="Model5"; 

  else if M="WORK.PEFORMODEL6" then Model="Model6"; 

  else if M="WORK.PEFORMODEL7" then Model="Model7"; 

  else if M="WORK.PEFORMODEL8" then Model="Model8"; 

 

 Results=Estimate; 

 EditedResults=Cats(put(Results,comma16.2),Star); 

 output; 

  

 Results=StdErr; 

 EditedResults=Cats("(",put(Results,comma16.2),")"); 

 output; 

  

 keep Model Parameter EditedResults /*Probt Star*/; 

 



82  
 

run; 

 

proc sort data=Table_Long out=Table_Long_Sorted; 

 by Model Parameter; 

run; 

 

/* Split cleaned estimates into individual model datasets */ 

data Model1Results(rename=(EditedResults=Model1)); 

    set Table_Long_Sorted; 

    if Model = "Model1"; 

    drop Model; 

run; 

 

data Model2Results(rename=(EditedResults=Model2)); 

    set Table_Long_Sorted; 

    if Model = "Model2"; 

    drop Model; 

run; 

 

data Model3Results(rename=(EditedResults=Model3)); 

    set Table_Long_Sorted; 

    if Model = "Model3"; 

    drop Model; 

run; 

 

data Model4Results(rename=(EditedResults=Model4)); 

    set Table_Long_Sorted; 
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    if Model = "Model4"; 

    drop Model; 

run; 

 

data Model5Results(rename=(EditedResults=Model5)); 

    set Table_Long_Sorted; 

    if Model = "Model5"; 

    drop Model; 

run; 

 

data Model6Results(rename=(EditedResults=Model6)); 

    set Table_Long_Sorted; 

    if Model = "Model6"; 

    drop Model; 

run; 

 

data Model7Results(rename=(EditedResults=Model7)); 

    set Table_Long_Sorted; 

    if Model = "Model7"; 

    drop Model; 

run; 

 

data Model8Results(rename=(EditedResults=Model8)); 

    set Table_Long_Sorted; 

    if Model = "Model8"; 

    drop Model; 

run; 



84  
 

 

data Table_Wide; 

 merge Model1Results Model2Results Model3Results Model4Results Model5Results 
Model6Results Model7Results Model8Results; 

 by Parameter; 

  

 length Order 3;  

 if Parameter="week" then Order=1; 

  else if Parameter="age" then Order=2; 

  else Order=3; 

   

 if mod(_n_,2)=1 then Regressors=Parameter; 

  

run; 

 

proc sort data=Table_Wide out=Table_Wide_Sorted(drop=Order Parameter); 

 by Order; 

run; 

 

Data Table_Long; 

 length Model $10; 

 length Parameter $30; 

 set PEforModel1 PEforModel2 PEforModel3 PEforModel4 PEforModel5 PEforModel6 
PEforModel7 PEforModel8 indsname=M; 

 ThisIsM=M; 

 Where (Estimate ne 0) and (substr(Parameter,1,5) ne "State") and (substr(Parameter,1,4) 
ne "Year"); 
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 length Star $3; 

 if Probt le 0.01 then Star="***"; 

  else if Probt le 0.05 then Star="**"; 

  else if Probt le 0.10 then Star="*"; 

  else Star=""; 

  

 if M="WORK.PEFORMODEL1" then Model="Model1"; 

  else if M="WORK.PEFORMODEL2" then Model="Model2"; 

  else if M="WORK.PEFORMODEL3" then Model="Model3"; 

  else if M="WORK.PEFORMODEL4" then Model="Model4"; 

  else if M="WORK.PEFORMODEL5" then Model="Model5"; 

  else if M="WORK.PEFORMODEL6" then Model="Model6"; 

  else if M="WORK.PEFORMODEL7" then Model="Model7"; 

  else if M="WORK.PEFORMODEL8" then Model="Model8"; 

 

 Results=Estimate; 

 EditedResults=Cats(put(Results,comma16.4),Star); 

 output; 

  

 Results=StdErr; 

 EditedResults=Cats("(",put(Results,comma16.4),")"); 

 output; 

  

 keep Model Parameter EditedResults /*Probt Star*/; 

 

run; 
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proc sort data=Table_Long out=Table_Long_Sorted; 

 by Model Parameter; 

run; 

 

data _null_; 

    put "STARTING CLEAN SPLIT OF MODEL RESULTS"; 

run; 

 

data  

    Model1Results(rename=(EditedResults=Model1)) 

    Model2Results(rename=(EditedResults=Model2)) 

    Model3Results(rename=(EditedResults=Model3)) 

    Model4Results(rename=(EditedResults=Model4)) 

    Model5Results(rename=(EditedResults=Model5)) 

    Model6Results(rename=(EditedResults=Model6)) 

    Model7Results(rename=(EditedResults=Model7)) 

    Model8Results(rename=(EditedResults=Model8)); 

     

    set Table_Long_Sorted; 

     

    select (Model); 

        when ("Model1") output Model1Results; 

        when ("Model2") output Model2Results; 

        when ("Model3") output Model3Results; 

        when ("Model4") output Model4Results; 

        when ("Model5") output Model5Results; 

        when ("Model6") output Model6Results; 
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        when ("Model7") output Model7Results; 

        when ("Model8") output Model8Results; 

        otherwise; 

    end; 

     

    drop Model; 

run; 

 

/*Ordering*/ 

data Table_Wide; 

 merge Model1Results Model2Results Model3Results Model4Results Model5Results 
Model6Results Model7Results Model8Results; 

 by Parameter; 

  

 length Order 3; 

 if Parameter="DID" then order=1; 

  else if Parameter="State" then order=2; 

  else if Parameter="Year" then order=3; 

  else if Parameter="Intercept" then order=4; 

  

 if mod(_n_,2)=1 then Regressors=Parameter; 

 

run; 

 

proc sort data=Table_Wide out=Table_Wide_Sorted(drop=Order Parameter); 

 by Order; 

run; 
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/*Rows for other statistics and info*/ 

/*Number of Obs.*/ 

 

/* Filter and format number of observations for each model */ 

data Obs1; set ObsModel1; if Label1="Number of Observations"; Model1 = put(NValue1, 
comma16.); keep Label1 Model1; run; 

data Obs2; set ObsModel2; if Label1="Number of Observations"; Model2 = put(NValue1, 
comma16.); keep Label1 Model2; run; 

data Obs3; set ObsModel3; if Label1="Number of Observations"; Model3 = put(NValue1, 
comma16.); keep Label1 Model3; run; 

data Obs4; set ObsModel4; if Label1="Number of Observations"; Model4 = put(NValue1, 
comma16.); keep Label1 Model4; run; 

data Obs5; set ObsModel5; if Label1="Number of Observations"; Model5 = put(NValue1, 
comma16.); keep Label1 Model5; run; 

data Obs6; set ObsModel6; if Label1="Number of Observations"; Model6 = put(NValue1, 
comma16.); keep Label1 Model6; run; 

data Obs7; set ObsModel7; if Label1="Number of Observations"; Model7 = put(NValue1, 
comma16.); keep Label1 Model7; run; 

data Obs8; set ObsModel8; if Label1="Number of Observations"; Model8 = put(NValue1, 
comma16.); keep Label1 Model8; run; 

 

/* Merge all */ 

data NumofObs; 

 merge Obs1 Obs2 Obs3 Obs4 Obs5 Obs6 Obs7 Obs8; 

 by Label1; 

run; 

 

/*Adjusted R-Square*/ 
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/* Filter and rename each Adjusted R-Square dataset individually */ 

data AdjRsq1; set AdjRsqModel1 (rename=(CValue1=Model1) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq2; set AdjRsqModel2 (rename=(CValue1=Model2) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq3; set AdjRsqModel3 (rename=(CValue1=Model3) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq4; set AdjRsqModel4 (rename=(CValue1=Model4) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq5; set AdjRsqModel5 (rename=(CValue1=Model5) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq6; set AdjRsqModel6 (rename=(CValue1=Model6) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq7; set AdjRsqModel7 (rename=(CValue1=Model7) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq8; set AdjRsqModel8 (rename=(CValue1=Model8) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

 

/* Merge all together */ 

data AdjRsq; 

 merge AdjRsq1 AdjRsq2 AdjRsq3 AdjRsq4 AdjRsq5 AdjRsq6 AdjRsq7 AdjRsq8; 

 by Label1; 

run; 

 

/*Overall Significance (F-Test)*/ 

 

/* Step 1: Filter and format each model's F-test result */ 

data OSM1; set OverallSigModel1; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  
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    Model1 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model1;  

run; 

 

data OSM2; set OverallSigModel2; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model2 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model2;  

run; 

 

data OSM3; set OverallSigModel3; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model3 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model3;  

run; 

 

data OSM4; set OverallSigModel4; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model4 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model4;  

run; 

 

data OSM5; set OverallSigModel5; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  



91  
 

    Model5 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model5;  

run; 

 

data OSM6; set OverallSigModel6; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model6 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model6;  

run; 

 

data OSM7; set OverallSigModel7; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model7 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model7;  

run; 

 

data OSM8; set OverallSigModel8; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model8 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model8;  

run; 

 

/* Step 2: Merge all formatted outputs */ 

data OverallSig; 

    merge OSM1 OSM2 OSM3 OSM4 OSM5 OSM6 OSM7 OSM8; 
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    by Label1; 

run; 

 

/*Combine F-values*/ 

Data OverallSig; 

 merge OSM1 OSM2 OSM3 OSM4 OSM5 OSM6 OSM7 OSM8; 

run; 

 

/*Controls*/ 

Data Controls; 

 length Label1 $30; 

  

 Label1="Controls for State?"; 

 Model1="Yes"; Model2="Yes"; Model3="Yes"; Model4="Yes"; 

 Model5="Yes"; Model6="Yes"; Model7="Yes"; Model8="Yes"; 

 output; 

 

 Label1="Controls for Year?"; 

 output; 

run; 

 

/*Combine Rows*/ 

Data OtherStat; 

 set NumofObs AdjRsq OverallSig Controls; 

 rename Label1=Regressors; 

run; 
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/*Add Other Statistics to Results Table*/ 

 

Data Table_wide_sorted_withstat; 

 set Table_Wide_Sorted OtherStat; 

run; 

 

/* Print Cleaned Table*/ 

ods excel file="/home/u63724901/MySAS/AllModelsCleanedHRP_Entrep_1-4.xlsx" 
options(Embedded_Titles="ON" Embedded_Footnotes="ON"); 

Title "Title"; 

footnote1 justify=left "Sources: Source"; 

footnote2 justify=left "Notes: robust standard errors are in parentheses. *, **, and ***  

indicate 10%, 5%, and 1% significance levels, respectively."; 

proc print data=Table_Wide_Sorted_withstat noobs; 

 var regressors; 

 var Model1-Model8 / Style(header)={just=center} style(data)={just=center}; 

 format Regressors $VariableName.; 

run; 

ods excel close; 

 

/*//////////////Parallel Trends/////////////////*/ 

/* STEP 1: Merge EntrepPop with Implemented */ 

data CombineEntrepPop; 

    merge EntrepPop3 Implemented; 

    by State; 

 

    /* MarketFac & EconNexus DIDs */ 
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    if MarketFacImplemented="-" then MarketFac = 0; 

    else if Year >= MarketFacImplemented then MarketFac = 1; 

    else MarketFac = 0; 

 

    if EconNexusImplemented="-" then EconNexus = 0; 

    else if Year >= EconNexusImplemented then EconNexus = 1; 

    else EconNexus = 0; 

run; 

 

/* STEP 2: Assign treatment and relative time */ 

data CombineEntrepPop2; 

    set CombineEntrepPop; 

 

    /* Control group: states without sales tax */ 

    if State in (2, 8, 26, 29, 37) then treatment = 0; 

    else treatment = 1; 

 

    /* Relative time from 2018 */ 

    rt = Year - 2018; 

run; 

 

Data CombineEntrepPop3; 

 set CombineEntrepPop2; 

 EntrepPop10k=EntrepPop*10000; 

run; 

 

/*proc surveyreg data=Test; 
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    where Year < 2018; 

    /*class State;*/ 

    /*model Test = rt rt*rt rt*rt*rt 

                   treatment treatment*rt treatment*rt*rt treatment*rt*rt*rt 

                   /*State*/ 

                   /*/ solution adjrsq; 

run;*/ 

 

/* STEP 3: Run parallel trends test (pre-treatment only) */ 

ods output ParameterEstimates=PE_ParallelTrends_EntrepPop 

           FitStatistics=Fit_ParallelTrends_EntrepPop; 

 

proc surveyreg data=CombineEntrepPop3; 

    where Year < 2018; 

    /*class State;*/ 

    model EntrepPop10k = rt rt*rt rt*rt*rt 

                   treatment treatment*rt treatment*rt*rt treatment*rt*rt*rt 

                   /*State*/ 

                   / solution adjrsq; 

run; 

 

ods output close; 

 

/* STEP 4: Export to Excel */ 

ods excel file="/home/u63724901/MySAS/ParallelTrends_EntrepPop_1-4.xlsx"; 

 

ods excel options(sheet_name="Parameter Estimates"); 
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proc print data=PE_ParallelTrends_EntrepPop noobs label; 

    title "Parallel Trends Test – Per Capita Entrep"; 

run; 

 

ods excel options(sheet_name="Fit Statistics"); 

proc print data=Fit_ParallelTrends_EntrepPop noobs label; 

    title "Fit Statistics – Per Capita Entrep"; 

run; 

 

ods excel close; 

 

/*//////////////////Summary Stats////////////*/ 

ods excel file="/home/u63724901/MySAS/EntrepPop_Summary_All_1-4.xlsx" 
options(sheet_interval='none'); 

 

/* Sheet 1: Overall Summary */ 

ods excel options(sheet_name='Overall Summary'); 

proc means data=EntrepPop3 n mean median std min max; 

    var EntrepPop; 

run; 

 

/* Sheet 2: By State */ 

ods excel options(sheet_name='By State'); 

proc means data=EntrepPop3 n mean median std min max; 

    class State; 

    var EntrepPop; 

run; 
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/* Sheet 3: By Year */ 

ods excel options(sheet_name='By Year'); 

proc means data=EntrepPop3 n mean median std min max; 

    class Year; 

    var EntrepPop; 

run; 

 

ods excel close; 

 

/*Testing*/ 

 

proc freq data=EntrepPop; 

    tables State; 

run; 

/*/////Edu/////*/ 

 

/*First Data*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Edu 

 dbms=xlsx 

 replace; 

sheet="Edu"; 

getnames=yes; 

run; 

 

Proc Sort Data=Edu; 
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 by State; 

run; 

 

Proc Transpose Data=Edu Out=Edu2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data Edu3; 

 Set Edu2; 

 Year=input(_Name_,4.); 

 Edu=Col1;  

 keep State Year Edu; 

Run; 

 

/*Second Data*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Implemented 

 dbms=xlsx 

 replace; 

sheet="Implemented"; 

getnames=yes; 

run; 

 

Proc Sort Data=Implemented; 



99  
 

 by State; 

run; 

 

/*Combine*/ 

Data Combine; 

 Merge Edu3 Implemented; 

 By State; 

 

 /*MarketFac DID*/ 

 If MarketFacImplemented="-"  then MarketFac = 0; 

 Else If Year>=MarketFacImplemented then MarketFac = 1; 

 Else MarketFac=0; 

 

 /*EconNexus DID*/ 

 If EconNexusImplemented="-" then EconNexus = 0; 

 Else If Year>=EconNexusImplemented then EconNexus = 1; 

 Else EconNexus=0; 

 

 Keep State Year Edu MarketFac EconNexus; 

Run;  

  

/*Model 1 - Edu w/o Control Variables*/ 

ods output ParameterEstimates=PEforModel1 DataSummary=ObsModel1 

  FitStatistics=AdjRsqModel1 Effects=OverallSigModel1; 

proc surveyreg data=Combine plots=none; 

   class State Year / ref=first; 

   cluster State; 
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   model Edu = MarketFac EconNexus State Year / solution adjrsq; 

run; 

quit; 

 

/*Model 2 - LogEdu w/o Control Variables*/ 

data LogCombine; 

 set Combine; 

 LogEdu = Log(Edu); 

Run; 

 

ods output ParameterEstimates=PEforModel2 DataSummary=ObsModel2 

  FitStatistics=AdjRsqModel2 Effects=OverallSigModel2; 

proc surveyreg data=LogCombine plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model LogEdu = MarketFac EconNexus State Year / solution adjrsq; 

run; 

quit; 

 

/*Control Variables Uploading*/ 

 

/*Third Data - Party Control*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.PartyControl 

 dbms=xlsx 

 replace; 

sheet="PartyControl"; 
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getnames=yes; 

run; 

 

Proc Sort Data=PartyControl; 

 by State; 

run; 

 

Proc Transpose Data=PartyControl Out=PartyControl2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data PartyControl3; 

 Set PartyControl2; 

 Year=input(_Name_,4.); 

 PartyControl=Col1;  

 keep State Year PartyControl; 

Run; 

 

/*Fourth Data - GDP*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.GDP 

 dbms=xlsx 

 replace; 

sheet="GDP"; 
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getnames=yes; 

run; 

 

Proc Sort Data=GDP; 

 by State; 

run; 

 

Proc Transpose Data=GDP Out=GDP2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data GDP3; 

 Set GDP2; 

 Year=input(_Name_,4.); 

 GDP=Col1;  

 keep State Year GDP; 

Run; 

 

/*Fifth Data - Personal Income*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.PersonalIncome 

 dbms=xlsx 

 replace; 

sheet="PersonalIncome"; 
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getnames=yes; 

run; 

 

Proc Sort Data=PersonalIncome; 

 by State; 

run; 

 

Proc Transpose Data=PersonalIncome Out=PersonalIncome2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data PersonalIncome3; 

 Set PersonalIncome2; 

 Year=input(_Name_,4.); 

 PersonalIncome=Col1;  

 keep State Year PersonalIncome; 

Run; 

 

/*Sixth Data - Population*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Pop 

 dbms=xlsx 

 replace; 

sheet="Pop"; 
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getnames=yes; 

run; 

 

Proc Sort Data=Pop; 

 by State; 

run; 

 

Proc Transpose Data=Pop Out=Pop2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data Pop3; 

 Set Pop2; 

 Year=input(_Name_,4.); 

 Pop=Col1;  

 keep State Year Pop; 

Run; 

 

/*Seventh Data - Edu/Pop*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.EduPop 

 dbms=xlsx 

 replace; 

sheet="EduPop"; 
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getnames=yes; 

run; 

 

Proc Sort Data=EduPop; 

 by State; 

run; 

 

Proc Transpose Data=EduPop Out=EduPop2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data EduPop3; 

 Set EduPop2; 

 Year=input(_Name_,4.); 

 EduPop=Col1;  

 keep State Year EduPop; 

Run; 

 

/*Eighth Data - GDP/Pop*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.GDPPop 

 dbms=xlsx 

 replace; 

sheet="GDPPop"; 
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getnames=yes; 

run; 

 

Proc Sort Data=GDPPop; 

 by State; 

run; 

 

Proc Transpose Data=GDPPop Out=GDPPop2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data GDPPop3; 

 Set GDPPop2; 

 Year=input(_Name_,4.); 

 GDPPop=Col1;  

 keep State Year GDPPop; 

Run; 

 

/*Ninth Data - Personal Income/Pop*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.PersonalIncomePop 

 dbms=xlsx 

 replace; 

sheet="PersIncPop"; 
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getnames=yes; 

run; 

 

Proc Sort Data=PersonalIncomePop; 

 by State; 

run; 

 

Proc Transpose Data=PersonalIncomePop Out=PersonalIncomePop2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data PersonalIncomePop3; 

 Set PersonalIncomePop2; 

 Year=input(_Name_,4.); 

 PersonalIncomePop=Col1;  

 keep State Year PersonalIncomePop; 

Run; 

 

/*Tenth Data - Tax Rates*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Rate 

 dbms=xlsx 

 replace; 

sheet="Rate"; 
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getnames=yes; 

run; 

 

Proc Sort Data=Rate; 

 by State; 

run; 

 

Proc Transpose Data=Rate Out=Rate2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n "2023"n; 

Run; 

 

Data Rate3; 

 Set Rate2; 

 Year=input(_Name_,4.); 

 Rate=Col1;  

 keep State Year Rate; 

Run; 

 

/*Eleventh Data - EN Threshold*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Threshold 

 dbms=xlsx 

 replace; 

sheet="Threshold"; 
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getnames=yes; 

run; 

 

Proc Sort Data=Threshold; 

 by State; 

run; 

 

Proc Transpose Data=Threshold Out=Threshold2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n "2023"n; 

Run; 

 

Data Threshold3; 

 Set Threshold2; 

 Year=input(_Name_,4.); 

 Threshold=Col1;  

 keep State Year Threshold; 

Run; 

 

/*NEW MODELS*/ 

 

/*Combining Everything*/ 

 

/* Step 1: Merge Edu3 with Implemented (already done) */ 

Data Combine; 
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 Merge Edu3 Implemented; 

 By State; 

 

 If MarketFacImplemented="-"  then MarketFac = 0; 

 Else If Year>=MarketFacImplemented then MarketFac = 1; 

 Else MarketFac=0; 

 

 If EconNexusImplemented="-" then EconNexus = 0; 

 Else If Year>=EconNexusImplemented then EconNexus = 1; 

 Else EconNexus=0; 

 

 keep State Year Edu MarketFac EconNexus; 

Run; 

 

/* Step 2: Merge Combine with control variables (must sort by State Year first) */ 

proc sort data=Combine; by State Year; run; 

proc sort data=PartyControl3; by State Year; run; 

proc sort data=GDP3; by State Year; run; 

proc sort data=PersonalIncome3; by State Year; run; 

proc sort data=Pop3; by State Year; run; 

proc sort data=Rate3; by State Year; run; 

proc sort data=Threshold3; by State Year; run; 

 

/* Step 3: Sequential merge */ 

data CombineFull; 

 merge Combine  

       PartyControl3 
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       GDP3 

       PersonalIncome3 

       Pop3 

       Rate3 

       Threshold3; 

 by State Year; 

run; 

 

/*Model 3 - Edu w/ Control Variables*/ 

ods output ParameterEstimates=PEforModel3 DataSummary=ObsModel3 

  FitStatistics=AdjRsqModel3 Effects=OverallSigModel3; 

proc surveyreg data=CombineFull plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model Edu = MarketFac EconNexus State Year PartyControl GDP PersonalIncome Pop Rate 
Threshold / solution adjrsq; 

run; 

quit; 

 

/*Model 4 - LogEdu w/ Control Variables*/ 

data LogCombineFull; 

 set CombineFull; 

 LogEdu = Log(Edu); 

Run; 

 

ods output ParameterEstimates=PEforModel4 DataSummary=ObsModel4 

  FitStatistics=AdjRsqModel4 Effects=OverallSigModel4; 
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proc surveyreg data=LogCombineFull plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model LogEdu = MarketFac EconNexus State Year  PartyControl GDP PersonalIncome Pop 
Rate Threshold / solution adjrsq; 

run; 

quit; 

 

/*PER-CAPITA MODELS*/ 

 

/*Combine*/ 

Data CombinePop; 

 Merge EduPop3 Implemented; 

 By State; 

 

 /*MarketFac DID*/ 

 If MarketFacImplemented="-"  then MarketFac = 0; 

 Else If Year>=MarketFacImplemented then MarketFac = 1; 

 Else MarketFac=0; 

 

 /*EconNexus DID*/ 

 If EconNexusImplemented="-" then EconNexus = 0; 

 Else If Year>=EconNexusImplemented then EconNexus = 1; 

 Else EconNexus=0; 

 

 Keep State Year EduPop MarketFac EconNexus; 

Run;  
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/*Model 5 - EduPop w/o Control Variables*/ 

ods output ParameterEstimates=PEforModel5 DataSummary=ObsModel5 

  FitStatistics=AdjRsqModel5 Effects=OverallSigModel5; 

proc surveyreg data=CombinePop plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model EduPop = MarketFac EconNexus State Year / solution adjrsq; 

run; 

quit; 

 

/*Model 6 - LogEduPop w/o Control Variables*/ 

data LogCombinePop; 

 set CombinePop; 

 LogEduPop = Log(EduPop); 

Run; 

 

ods output ParameterEstimates=PEforModel6 DataSummary=ObsModel6 

  FitStatistics=AdjRsqModel6 Effects=OverallSigModel6; 

proc surveyreg data=LogCombinePop plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model LogEduPop = MarketFac EconNexus State Year / solution adjrsq; 

run; 

quit; 

 

/*Control Variables*/ 



114  
 

Data CombinePop2; 

 Merge EduPop3 Implemented; 

 By State; 

 

 If MarketFacImplemented="-"  then MarketFac = 0; 

 Else If Year>=MarketFacImplemented then MarketFac = 1; 

 Else MarketFac=0; 

 

 If EconNexusImplemented="-" then EconNexus = 0; 

 Else If Year>=EconNexusImplemented then EconNexus = 1; 

 Else EconNexus=0; 

 

 keep State Year EduPop MarketFac EconNexus PartyControl; 

Run; 

 

/* Step 2: Merge Combine with control variables (must sort by State Year first) */ 

proc sort data=CombinePop2; by State Year; run; 

proc sort data=PartyControl3; by State Year; run; 

proc sort data=GDPPop3; by State Year; run; 

proc sort data=PersonalIncomePop3; by State Year; run; 

proc sort data=Rate3; by State Year; run; 

proc sort data=Threshold3; by State Year; run; 

 

/* Step 3: Sequential merge */ 

data CombineFullPop; 

 merge CombinePop2  

       PartyControl3 
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       GDPPop3 

       PersonalIncomePop3 

       Rate3 

       Threshold3; 

 by State Year; 

run; 

 

/*Model 7 - EduPop w/ Control Variables*/ 

ods output ParameterEstimates=PEforModel7 DataSummary=ObsModel7 

  FitStatistics=AdjRsqModel7 Effects=OverallSigModel7; 

proc surveyreg data=CombineFullPop plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model EduPop = MarketFac EconNexus State Year PartyControl GDPPop PersonalIncomePop 
Rate Threshold / solution adjrsq; 

run; 

quit; 

 

/*Model 8 - LogEduPop w/ Control Variables*/ 

data LogCombineFullPop; 

 set CombineFullPop; 

 LogEduPop = Log(EduPop); 

Run; 

 

ods output ParameterEstimates=PEforModel8 DataSummary=ObsModel8 

  FitStatistics=AdjRsqModel8 Effects=OverallSigModel8; 

proc surveyreg data=LogCombineFullPop plots=none; 
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   class State Year / ref=first; 

   cluster State; 

   model LogEduPop = MarketFac EconNexus State Year PartyControl GDPPop 
PersonalIncomePop Rate Threshold / solution adjrsq; 

run; 

quit; 

 

/*Cleaning*/ 

Data Table_Long; 

 length Model $10; 

 length Parameter $30; 

 set PEforModel1 PEforModel2 PEforModel3 PEforModel4 PEforModel5 PEforModel6 
PEforModel7 PEforModel8 indsname=M; 

 ThisIsM=M; 

  

 length Star $3; 

 if Probt le 0.01 then Star="***"; 

  else if Probt le 0.05 then Star="**"; 

  else if Probt le 0.10 then Star="*"; 

  else Star=""; 

  

 if M="WORK.PEFORMODEL1" then Model="Model1"; 

  else if M="WORK.PEFORMODEL2" then Model="Model2"; 

  else if M="WORK.PEFORMODEL3" then Model="Model3"; 

  else if M="WORK.PEFORMODEL4" then Model="Model4"; 

  else if M="WORK.PEFORMODEL5" then Model="Model5"; 

  else if M="WORK.PEFORMODEL6" then Model="Model6"; 

  else if M="WORK.PEFORMODEL7" then Model="Model7"; 
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  else if M="WORK.PEFORMODEL8" then Model="Model8"; 

 

 Results=Estimate; 

 EditedResults=Cats(put(Results,comma16.2),Star); 

 output; 

  

 Results=StdErr; 

 EditedResults=Cats("(",put(Results,comma16.2),")"); 

 output; 

  

 keep Model Parameter EditedResults /*Probt Star*/; 

 

run; 

 

proc sort data=Table_Long out=Table_Long_Sorted; 

 by Model Parameter; 

run; 

 

/* Split cleaned estimates into individual model datasets */ 

data Model1Results(rename=(EditedResults=Model1)); 

    set Table_Long_Sorted; 

    if Model = "Model1"; 

    drop Model; 

run; 

 

data Model2Results(rename=(EditedResults=Model2)); 

    set Table_Long_Sorted; 
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    if Model = "Model2"; 

    drop Model; 

run; 

 

data Model3Results(rename=(EditedResults=Model3)); 

    set Table_Long_Sorted; 

    if Model = "Model3"; 

    drop Model; 

run; 

 

data Model4Results(rename=(EditedResults=Model4)); 

    set Table_Long_Sorted; 

    if Model = "Model4"; 

    drop Model; 

run; 

 

data Model5Results(rename=(EditedResults=Model5)); 

    set Table_Long_Sorted; 

    if Model = "Model5"; 

    drop Model; 

run; 

 

data Model6Results(rename=(EditedResults=Model6)); 

    set Table_Long_Sorted; 

    if Model = "Model6"; 

    drop Model; 

run; 
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data Model7Results(rename=(EditedResults=Model7)); 

    set Table_Long_Sorted; 

    if Model = "Model7"; 

    drop Model; 

run; 

 

data Model8Results(rename=(EditedResults=Model8)); 

    set Table_Long_Sorted; 

    if Model = "Model8"; 

    drop Model; 

run; 

 

data Table_Wide; 

 merge Model1Results Model2Results Model3Results Model4Results Model5Results 
Model6Results Model7Results Model8Results; 

 by Parameter; 

  

 length Order 3;  

 if Parameter="week" then Order=1; 

  else if Parameter="age" then Order=2; 

  else Order=3; 

   

 if mod(_n_,2)=1 then Regressors=Parameter; 

  

run; 
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proc sort data=Table_Wide out=Table_Wide_Sorted(drop=Order Parameter); 

 by Order; 

run; 

 

Data Table_Long; 

 length Model $10; 

 length Parameter $30; 

 set PEforModel1 PEforModel2 PEforModel3 PEforModel4 PEforModel5 PEforModel6 
PEforModel7 PEforModel8 indsname=M; 

 ThisIsM=M; 

 Where (Estimate ne 0) and (substr(Parameter,1,5) ne "State") and (substr(Parameter,1,4) 
ne "Year"); 

  

 length Star $3; 

 if Probt le 0.01 then Star="***"; 

  else if Probt le 0.05 then Star="**"; 

  else if Probt le 0.10 then Star="*"; 

  else Star=""; 

  

 if M="WORK.PEFORMODEL1" then Model="Model1"; 

  else if M="WORK.PEFORMODEL2" then Model="Model2"; 

  else if M="WORK.PEFORMODEL3" then Model="Model3"; 

  else if M="WORK.PEFORMODEL4" then Model="Model4"; 

  else if M="WORK.PEFORMODEL5" then Model="Model5"; 

  else if M="WORK.PEFORMODEL6" then Model="Model6"; 

  else if M="WORK.PEFORMODEL7" then Model="Model7"; 

  else if M="WORK.PEFORMODEL8" then Model="Model8"; 
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 Results=Estimate; 

 EditedResults=Cats(put(Results,comma16.4),Star); 

 output; 

  

 Results=StdErr; 

 EditedResults=Cats("(",put(Results,comma16.4),")"); 

 output; 

  

 keep Model Parameter EditedResults /*Probt Star*/; 

 

run; 

 

proc sort data=Table_Long out=Table_Long_Sorted; 

 by Model Parameter; 

run; 

 

data _null_; 

    put "STARTING CLEAN SPLIT OF MODEL RESULTS"; 

run; 

 

data  

    Model1Results(rename=(EditedResults=Model1)) 

    Model2Results(rename=(EditedResults=Model2)) 

    Model3Results(rename=(EditedResults=Model3)) 

    Model4Results(rename=(EditedResults=Model4)) 

    Model5Results(rename=(EditedResults=Model5)) 

    Model6Results(rename=(EditedResults=Model6)) 
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    Model7Results(rename=(EditedResults=Model7)) 

    Model8Results(rename=(EditedResults=Model8)); 

     

    set Table_Long_Sorted; 

     

    select (Model); 

        when ("Model1") output Model1Results; 

        when ("Model2") output Model2Results; 

        when ("Model3") output Model3Results; 

        when ("Model4") output Model4Results; 

        when ("Model5") output Model5Results; 

        when ("Model6") output Model6Results; 

        when ("Model7") output Model7Results; 

        when ("Model8") output Model8Results; 

        otherwise; 

    end; 

     

    drop Model; 

run; 

 

/*Ordering*/ 

data Table_Wide; 

 merge Model1Results Model2Results Model3Results Model4Results Model5Results 
Model6Results Model7Results Model8Results; 

 by Parameter; 

  

 length Order 3; 
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 if Parameter="DID" then order=1; 

  else if Parameter="State" then order=2; 

  else if Parameter="Year" then order=3; 

  else if Parameter="Intercept" then order=4; 

  

 if mod(_n_,2)=1 then Regressors=Parameter; 

 

run; 

 

proc sort data=Table_Wide out=Table_Wide_Sorted(drop=Order Parameter); 

 by Order; 

run; 

 

/*Rows for other statistics and info*/ 

/*Number of Obs.*/ 

 

/* Filter and format number of observations for each model */ 

data Obs1; set ObsModel1; if Label1="Number of Observations"; Model1 = put(NValue1, 
comma16.); keep Label1 Model1; run; 

data Obs2; set ObsModel2; if Label1="Number of Observations"; Model2 = put(NValue1, 
comma16.); keep Label1 Model2; run; 

data Obs3; set ObsModel3; if Label1="Number of Observations"; Model3 = put(NValue1, 
comma16.); keep Label1 Model3; run; 

data Obs4; set ObsModel4; if Label1="Number of Observations"; Model4 = put(NValue1, 
comma16.); keep Label1 Model4; run; 

data Obs5; set ObsModel5; if Label1="Number of Observations"; Model5 = put(NValue1, 
comma16.); keep Label1 Model5; run; 

data Obs6; set ObsModel6; if Label1="Number of Observations"; Model6 = put(NValue1, 
comma16.); keep Label1 Model6; run; 
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data Obs7; set ObsModel7; if Label1="Number of Observations"; Model7 = put(NValue1, 
comma16.); keep Label1 Model7; run; 

data Obs8; set ObsModel8; if Label1="Number of Observations"; Model8 = put(NValue1, 
comma16.); keep Label1 Model8; run; 

 

/* Merge all */ 

data NumofObs; 

 merge Obs1 Obs2 Obs3 Obs4 Obs5 Obs6 Obs7 Obs8; 

 by Label1; 

run; 

 

/*Adjusted R-Square*/ 

 

/* Filter and rename each Adjusted R-Square dataset individually */ 

data AdjRsq1; set AdjRsqModel1 (rename=(CValue1=Model1) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq2; set AdjRsqModel2 (rename=(CValue1=Model2) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq3; set AdjRsqModel3 (rename=(CValue1=Model3) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq4; set AdjRsqModel4 (rename=(CValue1=Model4) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq5; set AdjRsqModel5 (rename=(CValue1=Model5) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq6; set AdjRsqModel6 (rename=(CValue1=Model6) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq7; set AdjRsqModel7 (rename=(CValue1=Model7) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq8; set AdjRsqModel8 (rename=(CValue1=Model8) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 
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/* Merge all together */ 

data AdjRsq; 

 merge AdjRsq1 AdjRsq2 AdjRsq3 AdjRsq4 AdjRsq5 AdjRsq6 AdjRsq7 AdjRsq8; 

 by Label1; 

run; 

 

/*Overall Significance (F-Test)*/ 

 

/* Step 1: Filter and format each model's F-test result */ 

data OSM1; set OverallSigModel1; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model1 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model1;  

run; 

 

data OSM2; set OverallSigModel2; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model2 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model2;  

run; 

 

data OSM3; set OverallSigModel3; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model3 = cats(put(Fvalue, comma20.2), Star);  
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    keep Label1 Model3;  

run; 

 

data OSM4; set OverallSigModel4; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model4 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model4;  

run; 

 

data OSM5; set OverallSigModel5; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model5 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model5;  

run; 

 

data OSM6; set OverallSigModel6; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model6 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model6;  

run; 

 

data OSM7; set OverallSigModel7; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model7 = cats(put(Fvalue, comma20.2), Star);  
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    keep Label1 Model7;  

run; 

 

data OSM8; set OverallSigModel8; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model8 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model8;  

run; 

 

/* Step 2: Merge all formatted outputs */ 

data OverallSig; 

    merge OSM1 OSM2 OSM3 OSM4 OSM5 OSM6 OSM7 OSM8; 

    by Label1; 

run; 

 

/*Combine F-values*/ 

Data OverallSig; 

 merge OSM1 OSM2 OSM3 OSM4 OSM5 OSM6 OSM7 OSM8; 

run; 

 

/*Controls*/ 

Data Controls; 

 length Label1 $30; 

  

 Label1="Controls for State?"; 

 Model1="Yes"; Model2="Yes"; Model3="Yes"; Model4="Yes"; 
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 Model5="Yes"; Model6="Yes"; Model7="Yes"; Model8="Yes"; 

 output; 

 

 Label1="Controls for Year?"; 

 output; 

run; 

 

/*Combine Rows*/ 

Data OtherStat; 

 set NumofObs AdjRsq OverallSig Controls; 

 rename Label1=Regressors; 

run; 

 

/*Add Other Statistics to Results Table*/ 

 

Data Table_wide_sorted_withstat; 

 set Table_Wide_Sorted OtherStat; 

run; 

 

/* Print Cleaned Table*/ 

ods excel file="/home/u63724901/MySAS/AllModelsCleanedHRP_Edu.xlsx" 
options(Embedded_Titles="ON" Embedded_Footnotes="ON"); 

Title "Title"; 

footnote1 justify=left "Sources: Source"; 

footnote2 justify=left "Notes: robust standard errors are in parentheses. *, **, and ***  

indicate 10%, 5%, and 1% significance levels, respectively."; 

proc print data=Table_Wide_Sorted_withstat noobs; 
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 var regressors; 

 var Model1-Model8 / Style(header)={just=center} style(data)={just=center}; 

 format Regressors $VariableName.; 

run; 

ods excel close; 

 

/*//////////////Parallel Trends/////////////////*/ 

/* STEP 1: Merge EduPop with Implemented */ 

data CombineEduPop; 

    merge EduPop3 Implemented; 

    by State; 

 

    /* MarketFac & EconNexus DIDs */ 

    if MarketFacImplemented="-" then MarketFac = 0; 

    else if Year >= MarketFacImplemented then MarketFac = 1; 

    else MarketFac = 0; 

 

    if EconNexusImplemented="-" then EconNexus = 0; 

    else if Year >= EconNexusImplemented then EconNexus = 1; 

    else EconNexus = 0; 

run; 

 

/* STEP 2: Assign treatment and relative time */ 

data CombineEduPop2; 

    set CombineEduPop; 

 

    /* Control group: states without sales tax */ 
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    if State in (2, 8, 26, 29, 37) then treatment = 0; 

    else treatment = 1; 

 

    /* Relative time from 2018 */ 

    rt = Year - 2018; 

run; 

 

/* STEP 3: Run parallel trends test (pre-treatment only) */ 

ods output ParameterEstimates=PE_ParallelTrends_EduPop 

           FitStatistics=Fit_ParallelTrends_EduPop; 

 

proc surveyreg data=CombineEduPop2; 

    where Year < 2018; 

    class State; 

    model EduPop = rt rt*rt rt*rt*rt 

                   treatment treatment*rt treatment*rt*rt treatment*rt*rt*rt 

                   State 

                   / solution adjrsq; 

run; 

 

ods output close; 

 

/* STEP 4: Export to Excel */ 

ods excel file="/home/u63724901/MySAS/ParallelTrends_EduPop.xlsx"; 

 

ods excel options(sheet_name="Parameter Estimates"); 

proc print data=PE_ParallelTrends_EduPop noobs label; 
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    title "Parallel Trends Test – Per Capita Education Spending"; 

run; 

 

ods excel options(sheet_name="Fit Statistics"); 

proc print data=Fit_ParallelTrends_EduPop noobs label; 

    title "Fit Statistics – Per Capita Education Spending"; 

run; 

 

ods excel close; 

 

/*//////////////////Summary Stats////////////*/ 

ods excel file="/home/u63724901/MySAS/EduPop_Summary_All.xlsx" 
options(sheet_interval='none'); 

 

/* Sheet 1: Overall Summary */ 

ods excel options(sheet_name='Overall Summary'); 

proc means data=EduPop3 n mean median std min max; 

    var EduPop; 

run; 

 

/* Sheet 2: By State */ 

ods excel options(sheet_name='By State'); 

proc means data=EduPop3 n mean median std min max; 

    class State; 

    var EduPop; 

run; 
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/* Sheet 3: By Year */ 

ods excel options(sheet_name='By Year'); 

proc means data=EduPop3 n mean median std min max; 

    class Year; 

    var EduPop; 

run; 

 

ods excel close; 

/*/////Infrastructure/////*/ 

 

/*First Data*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Infra 

 dbms=xlsx 

 replace; 

sheet="Infrastructure"; 

getnames=yes; 

run; 

 

Proc Sort Data=Infra; 

 by State; 

run; 

 

Proc Transpose Data=Infra Out=Infra2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 
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"2020"n "2021"n "2022"n; 

Run; 

 

Data Infra3; 

 Set Infra2; 

 Year=input(_Name_,4.); 

 Infra=Col1;  

 keep State Year Infra; 

Run; 

 

/*Second Data*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Implemented 

 dbms=xlsx 

 replace; 

sheet="Implemented"; 

getnames=yes; 

run; 

 

Proc Sort Data=Implemented; 

 by State; 

run; 

 

/*Combine*/ 

Data Combine; 

 Merge Infra3 Implemented; 

 By State; 
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 /*MarketFac DID*/ 

 If MarketFacImplemented="-"  then MarketFac = 0; 

 Else If Year>=MarketFacImplemented then MarketFac = 1; 

 Else MarketFac=0; 

 

 /*EconNexus DID*/ 

 If EconNexusImplemented="-" then EconNexus = 0; 

 Else If Year>=EconNexusImplemented then EconNexus = 1; 

 Else EconNexus=0; 

 

 Keep State Year Infra MarketFac EconNexus; 

Run;  

  

/*Model 1 - Infra w/o Control Variables*/ 

ods output ParameterEstimates=PEforModel1 DataSummary=ObsModel1 

  FitStatistics=AdjRsqModel1 Effects=OverallSigModel1; 

proc surveyreg data=Combine plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model Infra = MarketFac EconNexus State Year / solution adjrsq; 

run; 

quit; 

 

/*Model 2 - LogInfra w/o Control Variables*/ 

data LogCombine; 

 set Combine; 
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 LogInfra = Log(Infra); 

Run; 

 

ods output ParameterEstimates=PEforModel2 DataSummary=ObsModel2 

  FitStatistics=AdjRsqModel2 Effects=OverallSigModel2; 

proc surveyreg data=LogCombine plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model LogInfra = MarketFac EconNexus State Year / solution adjrsq; 

run; 

quit; 

 

/*Control Variables Uploading*/ 

 

/*Third Data - Party Control*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.PartyControl 

 dbms=xlsx 

 replace; 

sheet="PartyControl"; 

getnames=yes; 

run; 

 

Proc Sort Data=PartyControl; 

 by State; 

run; 
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Proc Transpose Data=PartyControl Out=PartyControl2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data PartyControl3; 

 Set PartyControl2; 

 Year=input(_Name_,4.); 

 PartyControl=Col1;  

 keep State Year PartyControl; 

Run; 

 

/*Fourth Data - GDP*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.GDP 

 dbms=xlsx 

 replace; 

sheet="GDP"; 

getnames=yes; 

run; 

 

Proc Sort Data=GDP; 

 by State; 

run; 
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Proc Transpose Data=GDP Out=GDP2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data GDP3; 

 Set GDP2; 

 Year=input(_Name_,4.); 

 GDP=Col1;  

 keep State Year GDP; 

Run; 

 

/*Fifth Data - Personal Income*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.PersonalIncome 

 dbms=xlsx 

 replace; 

sheet="PersonalIncome"; 

getnames=yes; 

run; 

 

Proc Sort Data=PersonalIncome; 

 by State; 

run; 

 



138  
 

Proc Transpose Data=PersonalIncome Out=PersonalIncome2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data PersonalIncome3; 

 Set PersonalIncome2; 

 Year=input(_Name_,4.); 

 PersonalIncome=Col1;  

 keep State Year PersonalIncome; 

Run; 

 

/*Sixth Data - Population*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Pop 

 dbms=xlsx 

 replace; 

sheet="Pop"; 

getnames=yes; 

run; 

 

Proc Sort Data=Pop; 

 by State; 

run; 

 



139  
 

Proc Transpose Data=Pop Out=Pop2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data Pop3; 

 Set Pop2; 

 Year=input(_Name_,4.); 

 Pop=Col1;  

 keep State Year Pop; 

Run; 

 

/*Seventh Data - Infra/Pop*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.InfraPop 

 dbms=xlsx 

 replace; 

sheet="InfrastructurePop"; 

getnames=yes; 

run; 

 

Proc Sort Data=InfraPop; 

 by State; 

run; 
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Proc Transpose Data=InfraPop Out=InfraPop2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data InfraPop3; 

 Set InfraPop2; 

 Year=input(_Name_,4.); 

 InfraPop=Col1;  

 keep State Year InfraPop; 

Run; 

 

/*Eighth Data - GDP/Pop*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.GDPPop 

 dbms=xlsx 

 replace; 

sheet="GDPPop"; 

getnames=yes; 

run; 

 

Proc Sort Data=GDPPop; 

 by State; 

run; 
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Proc Transpose Data=GDPPop Out=GDPPop2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data GDPPop3; 

 Set GDPPop2; 

 Year=input(_Name_,4.); 

 GDPPop=Col1;  

 keep State Year GDPPop; 

Run; 

 

/*Ninth Data - Personal Income/Pop*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.PersonalIncomePop 

 dbms=xlsx 

 replace; 

sheet="PersIncPop"; 

getnames=yes; 

run; 

 

Proc Sort Data=PersonalIncomePop; 

 by State; 

run; 
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Proc Transpose Data=PersonalIncomePop Out=PersonalIncomePop2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data PersonalIncomePop3; 

 Set PersonalIncomePop2; 

 Year=input(_Name_,4.); 

 PersonalIncomePop=Col1;  

 keep State Year PersonalIncomePop; 

Run; 

 

/*Tenth Data - Tax Rates*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Rate 

 dbms=xlsx 

 replace; 

sheet="Rate"; 

getnames=yes; 

run; 

 

Proc Sort Data=Rate; 

 by State; 

run; 

 



143  
 

Proc Transpose Data=Rate Out=Rate2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n "2023"n; 

Run; 

 

Data Rate3; 

 Set Rate2; 

 Year=input(_Name_,4.); 

 Rate=Col1;  

 keep State Year Rate; 

Run; 

 

/*Eleventh Data - EN Threshold*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Threshold 

 dbms=xlsx 

 replace; 

sheet="Threshold"; 

getnames=yes; 

run; 

 

Proc Sort Data=Threshold; 

 by State; 

run; 
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Proc Transpose Data=Threshold Out=Threshold2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n "2023"n; 

Run; 

 

Data Threshold3; 

 Set Threshold2; 

 Year=input(_Name_,4.); 

 Threshold=Col1;  

 keep State Year Threshold; 

Run; 

 

/*NEW MODELS*/ 

 

/*Combining Everything*/ 

 

/* Step 1: Merge Infra3 with Implemented (already done) */ 

Data Combine; 

 Merge Infra3 Implemented; 

 By State; 

 

 If MarketFacImplemented="-"  then MarketFac = 0; 

 Else If Year>=MarketFacImplemented then MarketFac = 1; 

 Else MarketFac=0; 
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 If EconNexusImplemented="-" then EconNexus = 0; 

 Else If Year>=EconNexusImplemented then EconNexus = 1; 

 Else EconNexus=0; 

 

 keep State Year Infra MarketFac EconNexus; 

Run; 

 

/* Step 2: Merge Combine with control variables (must sort by State Year first) */ 

proc sort data=Combine; by State Year; run; 

proc sort data=PartyControl3; by State Year; run; 

proc sort data=GDP3; by State Year; run; 

proc sort data=PersonalIncome3; by State Year; run; 

proc sort data=Pop3; by State Year; run; 

proc sort data=Rate3; by State Year; run; 

proc sort data=Threshold3; by State Year; run; 

 

/* Step 3: Sequential merge */ 

data CombineFull; 

 merge Combine  

       PartyControl3 

       GDP3 

       PersonalIncome3 

       Pop3 

       Rate3 

       Threshold3; 

 by State Year; 

run; 
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/*Model 3 - Infra w/ Control Variables*/ 

ods output ParameterEstimates=PEforModel3 DataSummary=ObsModel3 

  FitStatistics=AdjRsqModel3 Effects=OverallSigModel3; 

proc surveyreg data=CombineFull plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model Infra = MarketFac EconNexus State Year PartyControl GDP PersonalIncome Pop Rate 
Threshold / solution adjrsq; 

run; 

quit; 

 

/*Model 4 - LogInfra w/ Control Variables*/ 

data LogCombineFull; 

 set CombineFull; 

 LogInfra = Log(Infra); 

Run; 

 

ods output ParameterEstimates=PEforModel4 DataSummary=ObsModel4 

  FitStatistics=AdjRsqModel4 Effects=OverallSigModel4; 

proc surveyreg data=LogCombineFull plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model LogInfra = MarketFac EconNexus State Year  PartyControl GDP PersonalIncome Pop 
Rate Threshold / solution adjrsq; 

run; 

quit; 
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/*PER-CAPITA MODELS*/ 

 

/*Combine*/ 

Data CombinePop; 

 Merge InfraPop3 Implemented; 

 By State; 

 

 /*MarketFac DID*/ 

 If MarketFacImplemented="-"  then MarketFac = 0; 

 Else If Year>=MarketFacImplemented then MarketFac = 1; 

 Else MarketFac=0; 

 

 /*EconNexus DID*/ 

 If EconNexusImplemented="-" then EconNexus = 0; 

 Else If Year>=EconNexusImplemented then EconNexus = 1; 

 Else EconNexus=0; 

 

 Keep State Year InfraPop MarketFac EconNexus; 

Run;  

 

/*Model 5 - InfraPop w/o Control Variables*/ 

ods output ParameterEstimates=PEforModel5 DataSummary=ObsModel5 

  FitStatistics=AdjRsqModel5 Effects=OverallSigModel5; 

proc surveyreg data=CombinePop plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model InfraPop = MarketFac EconNexus State Year / solution adjrsq; 
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run; 

quit; 

 

/*Model 6 - LogInfraPop w/o Control Variables*/ 

data LogCombinePop; 

 set CombinePop; 

 LogInfraPop = Log(InfraPop); 

Run; 

 

ods output ParameterEstimates=PEforModel6 DataSummary=ObsModel6 

  FitStatistics=AdjRsqModel6 Effects=OverallSigModel6; 

proc surveyreg data=LogCombinePop plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model LogInfraPop = MarketFac EconNexus State Year / solution adjrsq; 

run; 

quit; 

 

/*Control Variables*/ 

Data CombinePop2; 

 Merge InfraPop3 Implemented; 

 By State; 

 

 If MarketFacImplemented="-"  then MarketFac = 0; 

 Else If Year>=MarketFacImplemented then MarketFac = 1; 

 Else MarketFac=0; 
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 If EconNexusImplemented="-" then EconNexus = 0; 

 Else If Year>=EconNexusImplemented then EconNexus = 1; 

 Else EconNexus=0; 

 

 keep State Year InfraPop MarketFac EconNexus PartyControl; 

Run; 

 

/* Step 2: Merge Combine with control variables (must sort by State Year first) */ 

proc sort data=CombinePop2; by State Year; run; 

proc sort data=PartyControl3; by State Year; run; 

proc sort data=GDPPop3; by State Year; run; 

proc sort data=PersonalIncomePop3; by State Year; run; 

proc sort data=Rate3; by State Year; run; 

proc sort data=Threshold3; by State Year; run; 

 

/* Step 3: Sequential merge */ 

data CombineFullPop; 

 merge CombinePop2  

       PartyControl3 

       GDPPop3 

       PersonalIncomePop3 

       Rate3 

       Threshold3; 

 by State Year; 

run; 

 

/*Model 7 - InfraPop w/ Control Variables*/ 
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ods output ParameterEstimates=PEforModel7 DataSummary=ObsModel7 

  FitStatistics=AdjRsqModel7 Effects=OverallSigModel7; 

proc surveyreg data=CombineFullPop plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model InfraPop = MarketFac EconNexus State Year PartyControl GDPPop 
PersonalIncomePop Rate Threshold / solution adjrsq; 

run; 

quit; 

 

/*Model 8 - LogInfraPop w/ Control Variables*/ 

data LogCombineFullPop; 

 set CombineFullPop; 

 LogInfraPop = Log(InfraPop); 

Run; 

 

ods output ParameterEstimates=PEforModel8 DataSummary=ObsModel8 

  FitStatistics=AdjRsqModel8 Effects=OverallSigModel8; 

proc surveyreg data=LogCombineFullPop plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model LogInfraPop = MarketFac EconNexus State Year PartyControl GDPPop 
PersonalIncomePop Rate Threshold / solution adjrsq; 

run; 

quit; 

 

/*Cleaning*/ 

Data Table_Long; 
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 length Model $10; 

 length Parameter $30; 

 set PEforModel1 PEforModel2 PEforModel3 PEforModel4 PEforModel5 PEforModel6 
PEforModel7 PEforModel8 indsname=M; 

 ThisIsM=M; 

  

 length Star $3; 

 if Probt le 0.01 then Star="***"; 

  else if Probt le 0.05 then Star="**"; 

  else if Probt le 0.10 then Star="*"; 

  else Star=""; 

  

 if M="WORK.PEFORMODEL1" then Model="Model1"; 

  else if M="WORK.PEFORMODEL2" then Model="Model2"; 

  else if M="WORK.PEFORMODEL3" then Model="Model3"; 

  else if M="WORK.PEFORMODEL4" then Model="Model4"; 

  else if M="WORK.PEFORMODEL5" then Model="Model5"; 

  else if M="WORK.PEFORMODEL6" then Model="Model6"; 

  else if M="WORK.PEFORMODEL7" then Model="Model7"; 

  else if M="WORK.PEFORMODEL8" then Model="Model8"; 

 

 Results=Estimate; 

 EditedResults=Cats(put(Results,comma16.2),Star); 

 output; 

  

 Results=StdErr; 

 EditedResults=Cats("(",put(Results,comma16.2),")"); 
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 output; 

  

 keep Model Parameter EditedResults /*Probt Star*/; 

 

run; 

 

proc sort data=Table_Long out=Table_Long_Sorted; 

 by Model Parameter; 

run; 

 

/* Split cleaned estimates into individual model datasets */ 

data Model1Results(rename=(EditedResults=Model1)); 

    set Table_Long_Sorted; 

    if Model = "Model1"; 

    drop Model; 

run; 

 

data Model2Results(rename=(EditedResults=Model2)); 

    set Table_Long_Sorted; 

    if Model = "Model2"; 

    drop Model; 

run; 

 

data Model3Results(rename=(EditedResults=Model3)); 

    set Table_Long_Sorted; 

    if Model = "Model3"; 

    drop Model; 
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run; 

 

data Model4Results(rename=(EditedResults=Model4)); 

    set Table_Long_Sorted; 

    if Model = "Model4"; 

    drop Model; 

run; 

 

data Model5Results(rename=(EditedResults=Model5)); 

    set Table_Long_Sorted; 

    if Model = "Model5"; 

    drop Model; 

run; 

 

data Model6Results(rename=(EditedResults=Model6)); 

    set Table_Long_Sorted; 

    if Model = "Model6"; 

    drop Model; 

run; 

 

data Model7Results(rename=(EditedResults=Model7)); 

    set Table_Long_Sorted; 

    if Model = "Model7"; 

    drop Model; 

run; 

 

data Model8Results(rename=(EditedResults=Model8)); 
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    set Table_Long_Sorted; 

    if Model = "Model8"; 

    drop Model; 

run; 

 

data Table_Wide; 

 merge Model1Results Model2Results Model3Results Model4Results Model5Results 
Model6Results Model7Results Model8Results; 

 by Parameter; 

  

 length Order 3;  

 if Parameter="week" then Order=1; 

  else if Parameter="age" then Order=2; 

  else Order=3; 

   

 if mod(_n_,2)=1 then Regressors=Parameter; 

  

run; 

 

proc sort data=Table_Wide out=Table_Wide_Sorted(drop=Order Parameter); 

 by Order; 

run; 

 

Data Table_Long; 

 length Model $10; 

 length Parameter $30; 

 set PEforModel1 PEforModel2 PEforModel3 PEforModel4 PEforModel5 PEforModel6 
PEforModel7 PEforModel8 indsname=M; 
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 ThisIsM=M; 

 Where (Estimate ne 0) and (substr(Parameter,1,5) ne "State") and (substr(Parameter,1,4) 
ne "Year"); 

  

 length Star $3; 

 if Probt le 0.01 then Star="***"; 

  else if Probt le 0.05 then Star="**"; 

  else if Probt le 0.10 then Star="*"; 

  else Star=""; 

  

 if M="WORK.PEFORMODEL1" then Model="Model1"; 

  else if M="WORK.PEFORMODEL2" then Model="Model2"; 

  else if M="WORK.PEFORMODEL3" then Model="Model3"; 

  else if M="WORK.PEFORMODEL4" then Model="Model4"; 

  else if M="WORK.PEFORMODEL5" then Model="Model5"; 

  else if M="WORK.PEFORMODEL6" then Model="Model6"; 

  else if M="WORK.PEFORMODEL7" then Model="Model7"; 

  else if M="WORK.PEFORMODEL8" then Model="Model8"; 

 

 Results=Estimate; 

 EditedResults=Cats(put(Results,comma16.4),Star); 

 output; 

  

 Results=StdErr; 

 EditedResults=Cats("(",put(Results,comma16.4),")"); 

 output; 
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 keep Model Parameter EditedResults /*Probt Star*/; 

 

run; 

 

proc sort data=Table_Long out=Table_Long_Sorted; 

 by Model Parameter; 

run; 

 

data _null_; 

    put "STARTING CLEAN SPLIT OF MODEL RESULTS"; 

run; 

 

data  

    Model1Results(rename=(EditedResults=Model1)) 

    Model2Results(rename=(EditedResults=Model2)) 

    Model3Results(rename=(EditedResults=Model3)) 

    Model4Results(rename=(EditedResults=Model4)) 

    Model5Results(rename=(EditedResults=Model5)) 

    Model6Results(rename=(EditedResults=Model6)) 

    Model7Results(rename=(EditedResults=Model7)) 

    Model8Results(rename=(EditedResults=Model8)); 

     

    set Table_Long_Sorted; 

     

    select (Model); 

        when ("Model1") output Model1Results; 

        when ("Model2") output Model2Results; 
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        when ("Model3") output Model3Results; 

        when ("Model4") output Model4Results; 

        when ("Model5") output Model5Results; 

        when ("Model6") output Model6Results; 

        when ("Model7") output Model7Results; 

        when ("Model8") output Model8Results; 

        otherwise; 

    end; 

     

    drop Model; 

run; 

 

/*Ordering*/ 

data Table_Wide; 

 merge Model1Results Model2Results Model3Results Model4Results Model5Results 
Model6Results Model7Results Model8Results; 

 by Parameter; 

  

 length Order 3; 

 if Parameter="DID" then order=1; 

  else if Parameter="State" then order=2; 

  else if Parameter="Year" then order=3; 

  else if Parameter="Intercept" then order=4; 

  

 if mod(_n_,2)=1 then Regressors=Parameter; 

 

run; 



158  
 

 

proc sort data=Table_Wide out=Table_Wide_Sorted(drop=Order Parameter); 

 by Order; 

run; 

 

/*Rows for other statistics and info*/ 

/*Number of Obs.*/ 

 

/* Filter and format number of observations for each model */ 

data Obs1; set ObsModel1; if Label1="Number of Observations"; Model1 = put(NValue1, 
comma16.); keep Label1 Model1; run; 

data Obs2; set ObsModel2; if Label1="Number of Observations"; Model2 = put(NValue1, 
comma16.); keep Label1 Model2; run; 

data Obs3; set ObsModel3; if Label1="Number of Observations"; Model3 = put(NValue1, 
comma16.); keep Label1 Model3; run; 

data Obs4; set ObsModel4; if Label1="Number of Observations"; Model4 = put(NValue1, 
comma16.); keep Label1 Model4; run; 

data Obs5; set ObsModel5; if Label1="Number of Observations"; Model5 = put(NValue1, 
comma16.); keep Label1 Model5; run; 

data Obs6; set ObsModel6; if Label1="Number of Observations"; Model6 = put(NValue1, 
comma16.); keep Label1 Model6; run; 

data Obs7; set ObsModel7; if Label1="Number of Observations"; Model7 = put(NValue1, 
comma16.); keep Label1 Model7; run; 

data Obs8; set ObsModel8; if Label1="Number of Observations"; Model8 = put(NValue1, 
comma16.); keep Label1 Model8; run; 

 

/* Merge all */ 

data NumofObs; 

 merge Obs1 Obs2 Obs3 Obs4 Obs5 Obs6 Obs7 Obs8; 

 by Label1; 
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run; 

 

/*Adjusted R-Square*/ 

 

/* Filter and rename each Adjusted R-Square dataset individually */ 

data AdjRsq1; set AdjRsqModel1 (rename=(CValue1=Model1) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq2; set AdjRsqModel2 (rename=(CValue1=Model2) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq3; set AdjRsqModel3 (rename=(CValue1=Model3) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq4; set AdjRsqModel4 (rename=(CValue1=Model4) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq5; set AdjRsqModel5 (rename=(CValue1=Model5) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq6; set AdjRsqModel6 (rename=(CValue1=Model6) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq7; set AdjRsqModel7 (rename=(CValue1=Model7) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq8; set AdjRsqModel8 (rename=(CValue1=Model8) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

 

/* Merge all together */ 

data AdjRsq; 

 merge AdjRsq1 AdjRsq2 AdjRsq3 AdjRsq4 AdjRsq5 AdjRsq6 AdjRsq7 AdjRsq8; 

 by Label1; 

run; 

 

/*Overall Significance (F-Test)*/ 
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/* Step 1: Filter and format each model's F-test result */ 

data OSM1; set OverallSigModel1; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model1 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model1;  

run; 

 

data OSM2; set OverallSigModel2; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model2 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model2;  

run; 

 

data OSM3; set OverallSigModel3; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model3 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model3;  

run; 

 

data OSM4; set OverallSigModel4; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model4 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model4;  

run; 
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data OSM5; set OverallSigModel5; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model5 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model5;  

run; 

 

data OSM6; set OverallSigModel6; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model6 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model6;  

run; 

 

data OSM7; set OverallSigModel7; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model7 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model7;  

run; 

 

data OSM8; set OverallSigModel8; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model8 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model8;  

run; 
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/* Step 2: Merge all formatted outputs */ 

data OverallSig; 

    merge OSM1 OSM2 OSM3 OSM4 OSM5 OSM6 OSM7 OSM8; 

    by Label1; 

run; 

 

/*Combine F-values*/ 

Data OverallSig; 

 merge OSM1 OSM2 OSM3 OSM4 OSM5 OSM6 OSM7 OSM8; 

run; 

 

/*Controls*/ 

Data Controls; 

 length Label1 $30; 

  

 Label1="Controls for State?"; 

 Model1="Yes"; Model2="Yes"; Model3="Yes"; Model4="Yes"; 

 Model5="Yes"; Model6="Yes"; Model7="Yes"; Model8="Yes"; 

 output; 

 

 Label1="Controls for Year?"; 

 output; 

run; 

 

/*Combine Rows*/ 

Data OtherStat; 
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 set NumofObs AdjRsq OverallSig Controls; 

 rename Label1=Regressors; 

run; 

 

/*Add Other Statistics to Results Table*/ 

 

Data Table_wide_sorted_withstat; 

 set Table_Wide_Sorted OtherStat; 

run; 

 

/* Print Cleaned Table*/ 

ods excel file="/home/u63724901/MySAS/AllModelsCleanedHRP_Infra.xlsx" 
options(Embedded_Titles="ON" Embedded_Footnotes="ON"); 

Title "Title"; 

footnote1 justify=left "Sources: Source"; 

footnote2 justify=left "Notes: robust standard errors are in parentheses. *, **, and ***  

indicate 10%, 5%, and 1% significance levels, respectively."; 

proc print data=Table_Wide_Sorted_withstat noobs; 

 var regressors; 

 var Model1-Model8 / Style(header)={just=center} style(data)={just=center}; 

 format Regressors $VariableName.; 

run; 

ods excel close; 
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/*//////////////Parallel Trends/////////////////*/ 

/* STEP 1: Merge InfraPop with Implemented */ 

data CombineInfraPop; 

    merge InfraPop3 Implemented; 

    by State; 

 

    /* MarketFac & EconNexus DIDs */ 

    if MarketFacImplemented="-" then MarketFac = 0; 

    else if Year >= MarketFacImplemented then MarketFac = 1; 

    else MarketFac = 0; 

 

    if EconNexusImplemented="-" then EconNexus = 0; 

    else if Year >= EconNexusImplemented then EconNexus = 1; 

    else EconNexus = 0; 

run; 

 

/* STEP 2: Assign treatment and relative time */ 

data CombineInfraPop2; 

    set CombineInfraPop; 
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    /* Control group: states without sales tax */ 

    if State in (2, 8, 26, 29, 37) then treatment = 0; 

    else treatment = 1; 

 

    /* Relative time from 2018 */ 

    rt = Year - 2018; 

run; 

 

/* STEP 3: Run parallel trends test (pre-treatment only) */ 

ods output ParameterEstimates=PE_ParallelTrends_InfraPop 

           FitStatistics=Fit_ParallelTrends_InfraPop; 

 

proc surveyreg data=CombineInfraPop2; 

    where Year < 2018; 

    class State; 

    model InfraPop = rt rt*rt rt*rt*rt 

                   treatment treatment*rt treatment*rt*rt treatment*rt*rt*rt 

                   State 

                   / solution adjrsq; 

run; 

 

ods output close; 

 

/* STEP 4: Export to Excel */ 

ods excel file="/home/u63724901/MySAS/ParallelTrends_InfraPop.xlsx"; 

 

ods excel options(sheet_name="Parameter Estimates"); 
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proc print data=PE_ParallelTrends_InfraPop noobs label; 

    title "Parallel Trends Test – Per Capita Infra"; 

run; 

 

ods excel options(sheet_name="Fit Statistics"); 

proc print data=Fit_ParallelTrends_InfraPop noobs label; 

    title "Fit Statistics – Per Capita Infra"; 

run; 

 

ods excel close; 

 

/*Summary Stats*/ 

ods excel file="/home/u63724901/MySAS/InfraPop_Summary_All.xlsx" 
options(sheet_interval='none'); 

 

/* Sheet 1: Overall Summary */ 

ods excel options(sheet_name='Overall Summary'); 

proc means data=InfraPop3 n mean median std min max; 

    var InfraPop; 

run; 

 

/* Sheet 2: By State */ 

ods excel options(sheet_name='By State'); 

proc means data=InfraPop3 n mean median std min max; 

    class State; 

    var InfraPop; 

run; 
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/* Sheet 3: By Year */ 

ods excel options(sheet_name='By Year'); 

proc means data=InfraPop3 n mean median std min max; 

    class Year; 

    var InfraPop; 

run; 

 

ods excel close; 

/*/////Security/////*/ 

 

/*First Data*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Security 

 dbms=xlsx 

 replace; 

sheet="Security"; 

getnames=yes; 

run; 

 

Proc Sort Data=Security; 

 by State; 

run; 

 

Proc Transpose Data=Security Out=Security2; 

 by State; 
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 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data Security3; 

 Set Security2; 

 Year=input(_Name_,4.); 

 Security=Col1;  

 keep State Year Security; 

Run; 

 

/*Second Data*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Implemented 

 dbms=xlsx 

 replace; 

sheet="Implemented"; 

getnames=yes; 

run; 

 

Proc Sort Data=Implemented; 

 by State; 

run; 

 

/*Combine*/ 

Data Combine; 
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 Merge Security3 Implemented; 

 By State; 

 

 /*MarketFac DID*/ 

 If MarketFacImplemented="-"  then MarketFac = 0; 

 Else If Year>=MarketFacImplemented then MarketFac = 1; 

 Else MarketFac=0; 

 

 /*EconNexus DID*/ 

 If EconNexusImplemented="-" then EconNexus = 0; 

 Else If Year>=EconNexusImplemented then EconNexus = 1; 

 Else EconNexus=0; 

 

 Keep State Year Security MarketFac EconNexus; 

Run;  

  

/*Model 1 - Security w/o Control Variables*/ 

ods output ParameterEstimates=PEforModel1 DataSummary=ObsModel1 

  FitStatistics=AdjRsqModel1 Effects=OverallSigModel1; 

proc surveyreg data=Combine plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model Security = MarketFac EconNexus State Year / solution adjrsq; 

run; 

quit; 

 

/*Model 2 - LogTaxRev w/o Control Variables*/ 
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data LogCombine; 

 set Combine; 

 LogSecurity = Log(Security); 

Run; 

 

ods output ParameterEstimates=PEforModel2 DataSummary=ObsModel2 

  FitStatistics=AdjRsqModel2 Effects=OverallSigModel2; 

proc surveyreg data=LogCombine plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model LogSecurity = MarketFac EconNexus State Year / solution adjrsq; 

run; 

quit; 

 

/*Control Variables Uploading*/ 

 

/*Third Data - Party Control*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.PartyControl 

 dbms=xlsx 

 replace; 

sheet="PartyControl"; 

getnames=yes; 

run; 

 

Proc Sort Data=PartyControl; 

 by State; 
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run; 

 

Proc Transpose Data=PartyControl Out=PartyControl2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data PartyControl3; 

 Set PartyControl2; 

 Year=input(_Name_,4.); 

 PartyControl=Col1;  

 keep State Year PartyControl; 

Run; 

 

/*Fourth Data - GDP*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.GDP 

 dbms=xlsx 

 replace; 

sheet="GDP"; 

getnames=yes; 

run; 

 

Proc Sort Data=GDP; 

 by State; 
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run; 

 

Proc Transpose Data=GDP Out=GDP2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data GDP3; 

 Set GDP2; 

 Year=input(_Name_,4.); 

 GDP=Col1;  

 keep State Year GDP; 

Run; 

 

/*Fifth Data - Personal Income*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.PersonalIncome 

 dbms=xlsx 

 replace; 

sheet="PersonalIncome"; 

getnames=yes; 

run; 

 

Proc Sort Data=PersonalIncome; 

 by State; 
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run; 

 

Proc Transpose Data=PersonalIncome Out=PersonalIncome2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data PersonalIncome3; 

 Set PersonalIncome2; 

 Year=input(_Name_,4.); 

 PersonalIncome=Col1;  

 keep State Year PersonalIncome; 

Run; 

 

/*Sixth Data - Population*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Pop 

 dbms=xlsx 

 replace; 

sheet="Pop"; 

getnames=yes; 

run; 

 

Proc Sort Data=Pop; 

 by State; 
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run; 

 

Proc Transpose Data=Pop Out=Pop2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data Pop3; 

 Set Pop2; 

 Year=input(_Name_,4.); 

 Pop=Col1;  

 keep State Year Pop; 

Run; 

 

/*Seventh Data - Security/Pop*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.SecurityPop 

 dbms=xlsx 

 replace; 

sheet="SecurityPop"; 

getnames=yes; 

run; 

 

Proc Sort Data=SecurityPop; 

 by State; 
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run; 

 

Proc Transpose Data=SecurityPop Out=SecurityPop2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data SecurityPop3; 

 Set SecurityPop2; 

 Year=input(_Name_,4.); 

 SecurityPop=Col1;  

 keep State Year SecurityPop; 

Run; 

 

/*Eighth Data - GDP/Pop*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.GDPPop 

 dbms=xlsx 

 replace; 

sheet="GDPPop"; 

getnames=yes; 

run; 

 

Proc Sort Data=GDPPop; 

 by State; 
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run; 

 

Proc Transpose Data=GDPPop Out=GDPPop2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data GDPPop3; 

 Set GDPPop2; 

 Year=input(_Name_,4.); 

 GDPPop=Col1;  

 keep State Year GDPPop; 

Run; 

 

/*Ninth Data - Personal Income/Pop*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.PersonalIncomePop 

 dbms=xlsx 

 replace; 

sheet="PersIncPop"; 

getnames=yes; 

run; 

 

Proc Sort Data=PersonalIncomePop; 

 by State; 
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run; 

 

Proc Transpose Data=PersonalIncomePop Out=PersonalIncomePop2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data PersonalIncomePop3; 

 Set PersonalIncomePop2; 

 Year=input(_Name_,4.); 

 PersonalIncomePop=Col1;  

 keep State Year PersonalIncomePop; 

Run; 

 

/*Tenth Data - Tax Rates*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Rate 

 dbms=xlsx 

 replace; 

sheet="Rate"; 

getnames=yes; 

run; 

 

Proc Sort Data=Rate; 

 by State; 
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run; 

 

Proc Transpose Data=Rate Out=Rate2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n "2023"n; 

Run; 

 

Data Rate3; 

 Set Rate2; 

 Year=input(_Name_,4.); 

 Rate=Col1;  

 keep State Year Rate; 

Run; 

 

/*Eleventh Data - EN Threshold*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Threshold 

 dbms=xlsx 

 replace; 

sheet="Threshold"; 

getnames=yes; 

run; 

 

Proc Sort Data=Threshold; 

 by State; 
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run; 

 

Proc Transpose Data=Threshold Out=Threshold2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n "2023"n; 

Run; 

 

Data Threshold3; 

 Set Threshold2; 

 Year=input(_Name_,4.); 

 Threshold=Col1;  

 keep State Year Threshold; 

Run; 

 

/*NEW MODELS*/ 

 

/*Combining Everything*/ 

 

/* Step 1: Merge Security3 with Implemented (already done) */ 

Data Combine; 

 Merge Security3 Implemented; 

 By State; 

 

 If MarketFacImplemented="-"  then MarketFac = 0; 

 Else If Year>=MarketFacImplemented then MarketFac = 1; 
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 Else MarketFac=0; 

 

 If EconNexusImplemented="-" then EconNexus = 0; 

 Else If Year>=EconNexusImplemented then EconNexus = 1; 

 Else EconNexus=0; 

 

 keep State Year Security MarketFac EconNexus; 

Run; 

 

/* Step 2: Merge Combine with control variables (must sort by State Year first) */ 

proc sort data=Combine; by State Year; run; 

proc sort data=PartyControl3; by State Year; run; 

proc sort data=GDP3; by State Year; run; 

proc sort data=PersonalIncome3; by State Year; run; 

proc sort data=Pop3; by State Year; run; 

proc sort data=Rate3; by State Year; run; 

proc sort data=Threshold3; by State Year; run; 

 

/* Step 3: Sequential merge */ 

data CombineFull; 

 merge Combine  

       PartyControl3 

       GDP3 

       PersonalIncome3 

       Pop3 

       Rate3 

       Threshold3; 
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 by State Year; 

run; 

 

/*Model 3 - Security w/ Control Variables*/ 

ods output ParameterEstimates=PEforModel3 DataSummary=ObsModel3 

  FitStatistics=AdjRsqModel3 Effects=OverallSigModel3; 

proc surveyreg data=CombineFull plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model Security = MarketFac EconNexus State Year PartyControl GDP PersonalIncome Pop 
Rate Threshold / solution adjrsq; 

run; 

quit; 

 

/*Model 4 - LogSecurity w/ Control Variables*/ 

data LogCombineFull; 

 set CombineFull; 

 LogSecurity = Log(Security); 

Run; 

 

ods output ParameterEstimates=PEforModel4 DataSummary=ObsModel4 

  FitStatistics=AdjRsqModel4 Effects=OverallSigModel4; 

proc surveyreg data=LogCombineFull plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model LogSecurity = MarketFac EconNexus State Year  PartyControl GDP PersonalIncome 
Pop Rate Threshold / solution adjrsq; 

run; 
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quit; 

 

/*PER-CAPITA MODELS*/ 

 

/*Combine*/ 

Data CombinePop; 

 Merge SecurityPop3 Implemented; 

 By State; 

 

 /*MarketFac DID*/ 

 If MarketFacImplemented="-"  then MarketFac = 0; 

 Else If Year>=MarketFacImplemented then MarketFac = 1; 

 Else MarketFac=0; 

 

 /*EconNexus DID*/ 

 If EconNexusImplemented="-" then EconNexus = 0; 

 Else If Year>=EconNexusImplemented then EconNexus = 1; 

 Else EconNexus=0; 

 

 Keep State Year SecurityPop MarketFac EconNexus; 

Run;  

 

/*Model 5 - SecurityPop w/o Control Variables*/ 

ods output ParameterEstimates=PEforModel5 DataSummary=ObsModel5 

  FitStatistics=AdjRsqModel5 Effects=OverallSigModel5; 

proc surveyreg data=CombinePop plots=none; 

   class State Year / ref=first; 
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   cluster State; 

   model SecurityPop = MarketFac EconNexus State Year / solution adjrsq; 

run; 

quit; 

 

/*Model 6 - LogSecurityPop w/o Control Variables*/ 

data LogCombinePop; 

 set CombinePop; 

 LogSecurityPop = Log(SecurityPop); 

Run; 

 

ods output ParameterEstimates=PEforModel6 DataSummary=ObsModel6 

  FitStatistics=AdjRsqModel6 Effects=OverallSigModel6; 

proc surveyreg data=LogCombinePop plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model LogSecurityPop = MarketFac EconNexus State Year / solution adjrsq; 

run; 

quit; 

 

/*Control Variables*/ 

Data CombinePop2; 

 Merge SecurityPop3 Implemented; 

 By State; 

 

 If MarketFacImplemented="-"  then MarketFac = 0; 

 Else If Year>=MarketFacImplemented then MarketFac = 1; 
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 Else MarketFac=0; 

 

 If EconNexusImplemented="-" then EconNexus = 0; 

 Else If Year>=EconNexusImplemented then EconNexus = 1; 

 Else EconNexus=0; 

 

 keep State Year SecurityPop MarketFac EconNexus PartyControl; 

Run; 

 

/* Step 2: Merge Combine with control variables (must sort by State Year first) */ 

proc sort data=CombinePop2; by State Year; run; 

proc sort data=PartyControl3; by State Year; run; 

proc sort data=GDPPop3; by State Year; run; 

proc sort data=PersonalIncomePop3; by State Year; run; 

proc sort data=Rate3; by State Year; run; 

proc sort data=Threshold3; by State Year; run; 

 

/* Step 3: Sequential merge */ 

data CombineFullPop; 

 merge CombinePop2  

       PartyControl3 

       GDPPop3 

       PersonalIncomePop3 

       Rate3 

       Threshold3; 

 by State Year; 

run; 
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/*Model 7 - SecurityPop w/ Control Variables*/ 

ods output ParameterEstimates=PEforModel7 DataSummary=ObsModel7 

  FitStatistics=AdjRsqModel7 Effects=OverallSigModel7; 

proc surveyreg data=CombineFullPop plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model SecurityPop = MarketFac EconNexus State Year PartyControl GDPPop 
PersonalIncomePop Rate Threshold / solution adjrsq; 

run; 

quit; 

 

/*Model 8 - LogSecurityPop w/ Control Variables*/ 

data LogCombineFullPop; 

 set CombineFullPop; 

 LogSecurityPop = Log(SecurityPop); 

Run; 

 

ods output ParameterEstimates=PEforModel8 DataSummary=ObsModel8 

  FitStatistics=AdjRsqModel8 Effects=OverallSigModel8; 

proc surveyreg data=LogCombineFullPop plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model LogSecurityPop = MarketFac EconNexus State Year PartyControl GDPPop 
PersonalIncomePop Rate Threshold / solution adjrsq; 

run; 

quit; 

 



186  
 

/*Cleaning*/ 

Data Table_Long; 

 length Model $10; 

 length Parameter $30; 

 set PEforModel1 PEforModel2 PEforModel3 PEforModel4 PEforModel5 PEforModel6 
PEforModel7 PEforModel8 indsname=M; 

 ThisIsM=M; 

  

 length Star $3; 

 if Probt le 0.01 then Star="***"; 

  else if Probt le 0.05 then Star="**"; 

  else if Probt le 0.10 then Star="*"; 

  else Star=""; 

  

 if M="WORK.PEFORMODEL1" then Model="Model1"; 

  else if M="WORK.PEFORMODEL2" then Model="Model2"; 

  else if M="WORK.PEFORMODEL3" then Model="Model3"; 

  else if M="WORK.PEFORMODEL4" then Model="Model4"; 

  else if M="WORK.PEFORMODEL5" then Model="Model5"; 

  else if M="WORK.PEFORMODEL6" then Model="Model6"; 

  else if M="WORK.PEFORMODEL7" then Model="Model7"; 

  else if M="WORK.PEFORMODEL8" then Model="Model8"; 

 

 Results=Estimate; 

 EditedResults=Cats(put(Results,comma16.2),Star); 

 output; 
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 Results=StdErr; 

 EditedResults=Cats("(",put(Results,comma16.2),")"); 

 output; 

  

 keep Model Parameter EditedResults /*Probt Star*/; 

 

run; 

 

proc sort data=Table_Long out=Table_Long_Sorted; 

 by Model Parameter; 

run; 

 

/* Split cleaned estimates into individual model datasets */ 

data Model1Results(rename=(EditedResults=Model1)); 

    set Table_Long_Sorted; 

    if Model = "Model1"; 

    drop Model; 

run; 

 

data Model2Results(rename=(EditedResults=Model2)); 

    set Table_Long_Sorted; 

    if Model = "Model2"; 

    drop Model; 

run; 

 

data Model3Results(rename=(EditedResults=Model3)); 

    set Table_Long_Sorted; 
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    if Model = "Model3"; 

    drop Model; 

run; 

 

data Model4Results(rename=(EditedResults=Model4)); 

    set Table_Long_Sorted; 

    if Model = "Model4"; 

    drop Model; 

run; 

 

data Model5Results(rename=(EditedResults=Model5)); 

    set Table_Long_Sorted; 

    if Model = "Model5"; 

    drop Model; 

run; 

 

data Model6Results(rename=(EditedResults=Model6)); 

    set Table_Long_Sorted; 

    if Model = "Model6"; 

    drop Model; 

run; 

 

data Model7Results(rename=(EditedResults=Model7)); 

    set Table_Long_Sorted; 

    if Model = "Model7"; 

    drop Model; 

run; 
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data Model8Results(rename=(EditedResults=Model8)); 

    set Table_Long_Sorted; 

    if Model = "Model8"; 

    drop Model; 

run; 

 

data Table_Wide; 

 merge Model1Results Model2Results Model3Results Model4Results Model5Results 
Model6Results Model7Results Model8Results; 

 by Parameter; 

  

 length Order 3;  

 if Parameter="week" then Order=1; 

  else if Parameter="age" then Order=2; 

  else Order=3; 

   

 if mod(_n_,2)=1 then Regressors=Parameter; 

  

run; 

 

proc sort data=Table_Wide out=Table_Wide_Sorted(drop=Order Parameter); 

 by Order; 

run; 

 

Data Table_Long; 

 length Model $10; 
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 length Parameter $30; 

 set PEforModel1 PEforModel2 PEforModel3 PEforModel4 PEforModel5 PEforModel6 
PEforModel7 PEforModel8 indsname=M; 

 ThisIsM=M; 

 Where (Estimate ne 0) and (substr(Parameter,1,5) ne "State") and (substr(Parameter,1,4) 
ne "Year"); 

  

 length Star $3; 

 if Probt le 0.01 then Star="***"; 

  else if Probt le 0.05 then Star="**"; 

  else if Probt le 0.10 then Star="*"; 

  else Star=""; 

  

 if M="WORK.PEFORMODEL1" then Model="Model1"; 

  else if M="WORK.PEFORMODEL2" then Model="Model2"; 

  else if M="WORK.PEFORMODEL3" then Model="Model3"; 

  else if M="WORK.PEFORMODEL4" then Model="Model4"; 

  else if M="WORK.PEFORMODEL5" then Model="Model5"; 

  else if M="WORK.PEFORMODEL6" then Model="Model6"; 

  else if M="WORK.PEFORMODEL7" then Model="Model7"; 

  else if M="WORK.PEFORMODEL8" then Model="Model8"; 

 

 Results=Estimate; 

 EditedResults=Cats(put(Results,comma16.4),Star); 

 output; 

  

 Results=StdErr; 

 EditedResults=Cats("(",put(Results,comma16.4),")"); 
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 output; 

  

 keep Model Parameter EditedResults /*Probt Star*/; 

 

run; 

 

proc sort data=Table_Long out=Table_Long_Sorted; 

 by Model Parameter; 

run; 

 

data _null_; 

    put "STARTING CLEAN SPLIT OF MODEL RESULTS"; 

run; 

 

data  

    Model1Results(rename=(EditedResults=Model1)) 

    Model2Results(rename=(EditedResults=Model2)) 

    Model3Results(rename=(EditedResults=Model3)) 

    Model4Results(rename=(EditedResults=Model4)) 

    Model5Results(rename=(EditedResults=Model5)) 

    Model6Results(rename=(EditedResults=Model6)) 

    Model7Results(rename=(EditedResults=Model7)) 

    Model8Results(rename=(EditedResults=Model8)); 

     

    set Table_Long_Sorted; 

     

    select (Model); 
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        when ("Model1") output Model1Results; 

        when ("Model2") output Model2Results; 

        when ("Model3") output Model3Results; 

        when ("Model4") output Model4Results; 

        when ("Model5") output Model5Results; 

        when ("Model6") output Model6Results; 

        when ("Model7") output Model7Results; 

        when ("Model8") output Model8Results; 

        otherwise; 

    end; 

     

    drop Model; 

run; 

 

/*Ordering*/ 

data Table_Wide; 

 merge Model1Results Model2Results Model3Results Model4Results Model5Results 
Model6Results Model7Results Model8Results; 

 by Parameter; 

  

 length Order 3; 

 if Parameter="DID" then order=1; 

  else if Parameter="State" then order=2; 

  else if Parameter="Year" then order=3; 

  else if Parameter="Intercept" then order=4; 

  

 if mod(_n_,2)=1 then Regressors=Parameter; 
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run; 

 

proc sort data=Table_Wide out=Table_Wide_Sorted(drop=Order Parameter); 

 by Order; 

run; 

 

/*Rows for other statistics and info*/ 

/*Number of Obs.*/ 

 

/* Filter and format number of observations for each model */ 

data Obs1; set ObsModel1; if Label1="Number of Observations"; Model1 = put(NValue1, 
comma16.); keep Label1 Model1; run; 

data Obs2; set ObsModel2; if Label1="Number of Observations"; Model2 = put(NValue1, 
comma16.); keep Label1 Model2; run; 

data Obs3; set ObsModel3; if Label1="Number of Observations"; Model3 = put(NValue1, 
comma16.); keep Label1 Model3; run; 

data Obs4; set ObsModel4; if Label1="Number of Observations"; Model4 = put(NValue1, 
comma16.); keep Label1 Model4; run; 

data Obs5; set ObsModel5; if Label1="Number of Observations"; Model5 = put(NValue1, 
comma16.); keep Label1 Model5; run; 

data Obs6; set ObsModel6; if Label1="Number of Observations"; Model6 = put(NValue1, 
comma16.); keep Label1 Model6; run; 

data Obs7; set ObsModel7; if Label1="Number of Observations"; Model7 = put(NValue1, 
comma16.); keep Label1 Model7; run; 

data Obs8; set ObsModel8; if Label1="Number of Observations"; Model8 = put(NValue1, 
comma16.); keep Label1 Model8; run; 

 

/* Merge all */ 

data NumofObs; 
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 merge Obs1 Obs2 Obs3 Obs4 Obs5 Obs6 Obs7 Obs8; 

 by Label1; 

run; 

 

/*Adjusted R-Square*/ 

 

/* Filter and rename each Adjusted R-Square dataset individually */ 

data AdjRsq1; set AdjRsqModel1 (rename=(CValue1=Model1) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq2; set AdjRsqModel2 (rename=(CValue1=Model2) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq3; set AdjRsqModel3 (rename=(CValue1=Model3) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq4; set AdjRsqModel4 (rename=(CValue1=Model4) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq5; set AdjRsqModel5 (rename=(CValue1=Model5) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq6; set AdjRsqModel6 (rename=(CValue1=Model6) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq7; set AdjRsqModel7 (rename=(CValue1=Model7) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq8; set AdjRsqModel8 (rename=(CValue1=Model8) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

 

/* Merge all together */ 

data AdjRsq; 

 merge AdjRsq1 AdjRsq2 AdjRsq3 AdjRsq4 AdjRsq5 AdjRsq6 AdjRsq7 AdjRsq8; 

 by Label1; 

run; 
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/*Overall Significance (F-Test)*/ 

 

/* Step 1: Filter and format each model's F-test result */ 

data OSM1; set OverallSigModel1; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model1 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model1;  

run; 

 

data OSM2; set OverallSigModel2; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model2 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model2;  

run; 

 

data OSM3; set OverallSigModel3; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model3 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model3;  

run; 

 

data OSM4; set OverallSigModel4; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model4 = cats(put(Fvalue, comma20.2), Star);  
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    keep Label1 Model4;  

run; 

 

data OSM5; set OverallSigModel5; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model5 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model5;  

run; 

 

data OSM6; set OverallSigModel6; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model6 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model6;  

run; 

 

data OSM7; set OverallSigModel7; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model7 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model7;  

run; 

 

data OSM8; set OverallSigModel8; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model8 = cats(put(Fvalue, comma20.2), Star);  
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    keep Label1 Model8;  

run; 

 

/* Step 2: Merge all formatted outputs */ 

data OverallSig; 

    merge OSM1 OSM2 OSM3 OSM4 OSM5 OSM6 OSM7 OSM8; 

    by Label1; 

run; 

 

/*Combine F-values*/ 

Data OverallSig; 

 merge OSM1 OSM2 OSM3 OSM4 OSM5 OSM6 OSM7 OSM8; 

run; 

 

/*Controls*/ 

Data Controls; 

 length Label1 $30; 

  

 Label1="Controls for State?"; 

 Model1="Yes"; Model2="Yes"; Model3="Yes"; Model4="Yes"; 

 Model5="Yes"; Model6="Yes"; Model7="Yes"; Model8="Yes"; 

 output; 

 

 Label1="Controls for Year?"; 

 output; 

run; 
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/*Combine Rows*/ 

Data OtherStat; 

 set NumofObs AdjRsq OverallSig Controls; 

 rename Label1=Regressors; 

run; 

 

/*Add Other Statistics to Results Table*/ 

 

Data Table_wide_sorted_withstat; 

 set Table_Wide_Sorted OtherStat; 

run; 

 

/* Print Cleaned Table*/ 

ods excel file="/home/u63724901/MySAS/AllModelsCleanedHRP_Security.xlsx" 
options(Embedded_Titles="ON" Embedded_Footnotes="ON"); 

Title "Title"; 

footnote1 justify=left "Sources: Source"; 

footnote2 justify=left "Notes: robust standard errors are in parentheses. *, **, and ***  

indicate 10%, 5%, and 1% significance levels, respectively."; 

proc print data=Table_Wide_Sorted_withstat noobs; 

 var regressors; 

 var Model1-Model8 / Style(header)={just=center} style(data)={just=center}; 

 format Regressors $VariableName.; 

run; 

ods excel close; 
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/*//////////////Parallel Trends/////////////////*/ 

/* STEP 1: Merge SecurityPop with Implemented */ 

data CombineSecurityPop; 

    merge SecurityPop3 Implemented; 

    by State; 

 

    /* MarketFac & EconNexus DIDs */ 

    if MarketFacImplemented="-" then MarketFac = 0; 

    else if Year >= MarketFacImplemented then MarketFac = 1; 

    else MarketFac = 0; 
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    if EconNexusImplemented="-" then EconNexus = 0; 

    else if Year >= EconNexusImplemented then EconNexus = 1; 

    else EconNexus = 0; 

run; 

 

/* STEP 2: Assign treatment and relative time */ 

data CombineSecurityPop2; 

    set CombineSecurityPop; 

 

    /* Control group: states without sales tax */ 

    if State in (2, 8, 26, 29, 37) then treatment = 0; 

    else treatment = 1; 

 

    /* Relative time from 2018 */ 

    rt = Year - 2018; 

run; 

 

/* STEP 3: Run parallel trends test (pre-treatment only) */ 

ods output ParameterEstimates=PE_ParallelTrends_SecurityPop 

           FitStatistics=Fit_ParallelTrends_SecurityPop; 

 

proc surveyreg data=CombineSecurityPop2; 

    where Year < 2018; 

    class State; 

    model SecurityPop = rt rt*rt rt*rt*rt 

                   treatment treatment*rt treatment*rt*rt treatment*rt*rt*rt 

                   State 
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                   / solution adjrsq; 

run; 

 

ods output close; 

 

/* STEP 4: Export to Excel */ 

ods excel file="/home/u63724901/MySAS/ParallelTrends_SecurityPop.xlsx"; 

 

ods excel options(sheet_name="Parameter Estimates"); 

proc print data=PE_ParallelTrends_SecurityPop noobs label; 

    title "Parallel Trends Test – Per Capita Security Spending"; 

run; 

 

ods excel options(sheet_name="Fit Statistics"); 

proc print data=Fit_ParallelTrends_SecurityPop noobs label; 

    title "Fit Statistics – Per Capita Security Spending"; 

run; 

 

ods excel close; 

 

/*Summary Stats*/ 

ods excel file="/home/u63724901/MySAS/SecurityPop_Summary_All.xlsx" 
options(sheet_interval='none'); 

 

/* Sheet 1: Overall Summary */ 

ods excel options(sheet_name='Overall Summary'); 

proc means data=SecurityPop3 n mean median std min max; 
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    var SecurityPop; 

run; 

 

/* Sheet 2: By State */ 

ods excel options(sheet_name='By State'); 

proc means data=SecurityPop3 n mean median std min max; 

    class State; 

    var SecurityPop; 

run; 

 

/* Sheet 3: By Year */ 

ods excel options(sheet_name='By Year'); 

proc means data=SecurityPop3 n mean median std min max; 

    class Year; 

    var SecurityPop; 

run; 

 

ods excel close; 

/*/////Social/////*/ 

 

/*First Data*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Social 

 dbms=xlsx 

 replace; 

sheet="Social"; 

getnames=yes; 
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run; 

 

Proc Sort Data=Social; 

 by State; 

run; 

 

Proc Transpose Data=Social Out=Social2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data Social3; 

 Set Social2; 

 Year=input(_Name_,4.); 

 Social=Col1;  

 keep State Year Social; 

Run; 

 

/*Second Data*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Implemented 

 dbms=xlsx 

 replace; 

sheet="Implemented"; 

getnames=yes; 
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run; 

 

Proc Sort Data=Implemented; 

 by State; 

run; 

 

/*Combine*/ 

Data Combine; 

 Merge Social3 Implemented; 

 By State; 

 

 /*MarketFac DID*/ 

 If MarketFacImplemented="-"  then MarketFac = 0; 

 Else If Year>=MarketFacImplemented then MarketFac = 1; 

 Else MarketFac=0; 

 

 /*EconNexus DID*/ 

 If EconNexusImplemented="-" then EconNexus = 0; 

 Else If Year>=EconNexusImplemented then EconNexus = 1; 

 Else EconNexus=0; 

 

 Keep State Year Social MarketFac EconNexus; 

Run;  

  

/*Model 1 - Social w/o Control Variables*/ 

ods output ParameterEstimates=PEforModel1 DataSummary=ObsModel1 

  FitStatistics=AdjRsqModel1 Effects=OverallSigModel1; 
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proc surveyreg data=Combine plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model Social = MarketFac EconNexus State Year / solution adjrsq; 

run; 

quit; 

 

/*Model 2 - LogSocial w/o Control Variables*/ 

data LogCombine; 

 set Combine; 

 LogSocial = Log(Social); 

Run; 

 

ods output ParameterEstimates=PEforModel2 DataSummary=ObsModel2 

  FitStatistics=AdjRsqModel2 Effects=OverallSigModel2; 

proc surveyreg data=LogCombine plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model LogSocial = MarketFac EconNexus State Year / solution adjrsq; 

run; 

quit; 

 

/*Control Variables Uploading*/ 

 

/*Third Data - Party Control*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.PartyControl 
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 dbms=xlsx 

 replace; 

sheet="PartyControl"; 

getnames=yes; 

run; 

 

Proc Sort Data=PartyControl; 

 by State; 

run; 

 

Proc Transpose Data=PartyControl Out=PartyControl2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data PartyControl3; 

 Set PartyControl2; 

 Year=input(_Name_,4.); 

 PartyControl=Col1;  

 keep State Year PartyControl; 

Run; 

 

/*Fourth Data - GDP*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.GDP 
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 dbms=xlsx 

 replace; 

sheet="GDP"; 

getnames=yes; 

run; 

 

Proc Sort Data=GDP; 

 by State; 

run; 

 

Proc Transpose Data=GDP Out=GDP2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data GDP3; 

 Set GDP2; 

 Year=input(_Name_,4.); 

 GDP=Col1;  

 keep State Year GDP; 

Run; 

 

/*Fifth Data - Personal Income*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.PersonalIncome 
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 dbms=xlsx 

 replace; 

sheet="PersonalIncome"; 

getnames=yes; 

run; 

 

Proc Sort Data=PersonalIncome; 

 by State; 

run; 

 

Proc Transpose Data=PersonalIncome Out=PersonalIncome2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data PersonalIncome3; 

 Set PersonalIncome2; 

 Year=input(_Name_,4.); 

 PersonalIncome=Col1;  

 keep State Year PersonalIncome; 

Run; 

 

/*Sixth Data - Population*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Pop 
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 dbms=xlsx 

 replace; 

sheet="Pop"; 

getnames=yes; 

run; 

 

Proc Sort Data=Pop; 

 by State; 

run; 

 

Proc Transpose Data=Pop Out=Pop2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data Pop3; 

 Set Pop2; 

 Year=input(_Name_,4.); 

 Pop=Col1;  

 keep State Year Pop; 

Run; 

 

/*Seventh Data - Social/Pop*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.SocialPop 
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 dbms=xlsx 

 replace; 

sheet="SocialPop"; 

getnames=yes; 

run; 

 

Proc Sort Data=SocialPop; 

 by State; 

run; 

 

Proc Transpose Data=SocialPop Out=SocialPop2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data SocialPop3; 

 Set SocialPop2; 

 Year=input(_Name_,4.); 

 SocialPop=Col1;  

 keep State Year SocialPop; 

Run; 

 

/*Eighth Data - GDP/Pop*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.GDPPop 
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 dbms=xlsx 

 replace; 

sheet="GDPPop"; 

getnames=yes; 

run; 

 

Proc Sort Data=GDPPop; 

 by State; 

run; 

 

Proc Transpose Data=GDPPop Out=GDPPop2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data GDPPop3; 

 Set GDPPop2; 

 Year=input(_Name_,4.); 

 GDPPop=Col1;  

 keep State Year GDPPop; 

Run; 

 

/*Ninth Data - Personal Income/Pop*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.PersonalIncomePop 
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 dbms=xlsx 

 replace; 

sheet="PersIncPop"; 

getnames=yes; 

run; 

 

Proc Sort Data=PersonalIncomePop; 

 by State; 

run; 

 

Proc Transpose Data=PersonalIncomePop Out=PersonalIncomePop2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n; 

Run; 

 

Data PersonalIncomePop3; 

 Set PersonalIncomePop2; 

 Year=input(_Name_,4.); 

 PersonalIncomePop=Col1;  

 keep State Year PersonalIncomePop; 

Run; 

 

/*Tenth Data - Tax Rates*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Rate 
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 dbms=xlsx 

 replace; 

sheet="Rate"; 

getnames=yes; 

run; 

 

Proc Sort Data=Rate; 

 by State; 

run; 

 

Proc Transpose Data=Rate Out=Rate2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n "2023"n; 

Run; 

 

Data Rate3; 

 Set Rate2; 

 Year=input(_Name_,4.); 

 Rate=Col1;  

 keep State Year Rate; 

Run; 

 

/*Eleventh Data - EN Threshold*/ 

proc import datafile="/home/u63724901/MySAS/HRP/HRPFinalUpload.xlsx" 

 out=work.Threshold 



214  
 

 dbms=xlsx 

 replace; 

sheet="Threshold"; 

getnames=yes; 

run; 

 

Proc Sort Data=Threshold; 

 by State; 

run; 

 

Proc Transpose Data=Threshold Out=Threshold2; 

 by State; 

 var "2008"n "2009"n "2010"n "2011"n "2012"n "2013"n "2014"n "2015"n "2016"n 
"2017"n "2018"n "2019"n 

"2020"n "2021"n "2022"n "2023"n; 

Run; 

 

Data Threshold3; 

 Set Threshold2; 

 Year=input(_Name_,4.); 

 Threshold=Col1;  

 keep State Year Threshold; 

Run; 

 

/*NEW MODELS*/ 

 

/*Combining Everything*/ 
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/* Step 1: Merge Social3 with Implemented (already done) */ 

Data Combine; 

 Merge Social3 Implemented; 

 By State; 

 

 If MarketFacImplemented="-"  then MarketFac = 0; 

 Else If Year>=MarketFacImplemented then MarketFac = 1; 

 Else MarketFac=0; 

 

 If EconNexusImplemented="-" then EconNexus = 0; 

 Else If Year>=EconNexusImplemented then EconNexus = 1; 

 Else EconNexus=0; 

 

 keep State Year Social MarketFac EconNexus; 

Run; 

 

/* Step 2: Merge Combine with control variables (must sort by State Year first) */ 

proc sort data=Combine; by State Year; run; 

proc sort data=PartyControl3; by State Year; run; 

proc sort data=GDP3; by State Year; run; 

proc sort data=PersonalIncome3; by State Year; run; 

proc sort data=Pop3; by State Year; run; 

proc sort data=Rate3; by State Year; run; 

proc sort data=Threshold3; by State Year; run; 

 

/* Step 3: Sequential merge */ 
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data CombineFull; 

 merge Combine  

       PartyControl3 

       GDP3 

       PersonalIncome3 

       Pop3 

       Rate3 

       Threshold3; 

 by State Year; 

run; 

 

/*Model 3 - Social w/ Control Variables*/ 

ods output ParameterEstimates=PEforModel3 DataSummary=ObsModel3 

  FitStatistics=AdjRsqModel3 Effects=OverallSigModel3; 

proc surveyreg data=CombineFull plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model Social = MarketFac EconNexus State Year PartyControl GDP PersonalIncome Pop Rate 
Threshold / solution adjrsq; 

run; 

quit; 

 

/*Model 4 - LogSocial w/ Control Variables*/ 

data LogCombineFull; 

 set CombineFull; 

 LogSocial = Log(Social); 

Run; 
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ods output ParameterEstimates=PEforModel4 DataSummary=ObsModel4 

  FitStatistics=AdjRsqModel4 Effects=OverallSigModel4; 

proc surveyreg data=LogCombineFull plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model LogSocial = MarketFac EconNexus State Year  PartyControl GDP PersonalIncome Pop 
Rate Threshold / solution adjrsq; 

run; 

quit; 

 

/*PER-CAPITA MODELS*/ 

 

/*Combine*/ 

Data CombinePop; 

 Merge SocialPop3 Implemented; 

 By State; 

 

 /*MarketFac DID*/ 

 If MarketFacImplemented="-"  then MarketFac = 0; 

 Else If Year>=MarketFacImplemented then MarketFac = 1; 

 Else MarketFac=0; 

 

 /*EconNexus DID*/ 

 If EconNexusImplemented="-" then EconNexus = 0; 

 Else If Year>=EconNexusImplemented then EconNexus = 1; 

 Else EconNexus=0; 
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 Keep State Year SocialPop MarketFac EconNexus; 

Run;  

 

/*Model 5 - SocialPop w/o Control Variables*/ 

ods output ParameterEstimates=PEforModel5 DataSummary=ObsModel5 

  FitStatistics=AdjRsqModel5 Effects=OverallSigModel5; 

proc surveyreg data=CombinePop plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model SocialPop = MarketFac EconNexus State Year / solution adjrsq; 

run; 

quit; 

 

/*Model 6 - LogSocialPop w/o Control Variables*/ 

data LogCombinePop; 

 set CombinePop; 

 LogSocialPop = Log(SocialPop); 

Run; 

 

ods output ParameterEstimates=PEforModel6 DataSummary=ObsModel6 

  FitStatistics=AdjRsqModel6 Effects=OverallSigModel6; 

proc surveyreg data=LogCombinePop plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model LogSocialPop = MarketFac EconNexus State Year / solution adjrsq; 

run; 
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quit; 

 

/*Control Variables*/ 

Data CombinePop2; 

 Merge SocialPop3 Implemented; 

 By State; 

 

 If MarketFacImplemented="-"  then MarketFac = 0; 

 Else If Year>=MarketFacImplemented then MarketFac = 1; 

 Else MarketFac=0; 

 

 If EconNexusImplemented="-" then EconNexus = 0; 

 Else If Year>=EconNexusImplemented then EconNexus = 1; 

 Else EconNexus=0; 

 

 keep State Year SocialPop MarketFac EconNexus PartyControl; 

Run; 

 

/* Step 2: Merge Combine with control variables (must sort by State Year first) */ 

proc sort data=CombinePop2; by State Year; run; 

proc sort data=PartyControl3; by State Year; run; 

proc sort data=GDPPop3; by State Year; run; 

proc sort data=PersonalIncomePop3; by State Year; run; 

proc sort data=Rate3; by State Year; run; 

proc sort data=Threshold3; by State Year; run; 

 

/* Step 3: Sequential merge */ 



220  
 

data CombineFullPop; 

 merge CombinePop2  

       PartyControl3 

       GDPPop3 

       PersonalIncomePop3 

       Rate3 

       Threshold3; 

 by State Year; 

run; 

 

/*Model 7 - SocialPop w/ Control Variables*/ 

ods output ParameterEstimates=PEforModel7 DataSummary=ObsModel7 

  FitStatistics=AdjRsqModel7 Effects=OverallSigModel7; 

proc surveyreg data=CombineFullPop plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model SocialPop = MarketFac EconNexus State Year PartyControl GDPPop 
PersonalIncomePop Rate Threshold / solution adjrsq; 

run; 

quit; 

 

/*Model 8 - LogSocialPop w/ Control Variables*/ 

data LogCombineFullPop; 

 set CombineFullPop; 

 LogSocialPop = Log(SocialPop); 

Run; 
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ods output ParameterEstimates=PEforModel8 DataSummary=ObsModel8 

  FitStatistics=AdjRsqModel8 Effects=OverallSigModel8; 

proc surveyreg data=LogCombineFullPop plots=none; 

   class State Year / ref=first; 

   cluster State; 

   model LogSocialPop = MarketFac EconNexus State Year PartyControl GDPPop 
PersonalIncomePop Rate Threshold / solution adjrsq; 

run; 

quit; 

 

/*Cleaning*/ 

Data Table_Long; 

 length Model $10; 

 length Parameter $30; 

 set PEforModel1 PEforModel2 PEforModel3 PEforModel4 PEforModel5 PEforModel6 
PEforModel7 PEforModel8 indsname=M; 

 ThisIsM=M; 

  

 length Star $3; 

 if Probt le 0.01 then Star="***"; 

  else if Probt le 0.05 then Star="**"; 

  else if Probt le 0.10 then Star="*"; 

  else Star=""; 

  

 if M="WORK.PEFORMODEL1" then Model="Model1"; 

  else if M="WORK.PEFORMODEL2" then Model="Model2"; 

  else if M="WORK.PEFORMODEL3" then Model="Model3"; 

  else if M="WORK.PEFORMODEL4" then Model="Model4"; 



222  
 

  else if M="WORK.PEFORMODEL5" then Model="Model5"; 

  else if M="WORK.PEFORMODEL6" then Model="Model6"; 

  else if M="WORK.PEFORMODEL7" then Model="Model7"; 

  else if M="WORK.PEFORMODEL8" then Model="Model8"; 

 

 Results=Estimate; 

 EditedResults=Cats(put(Results,comma16.2),Star); 

 output; 

  

 Results=StdErr; 

 EditedResults=Cats("(",put(Results,comma16.2),")"); 

 output; 

  

 keep Model Parameter EditedResults /*Probt Star*/; 

 

run; 

 

proc sort data=Table_Long out=Table_Long_Sorted; 

 by Model Parameter; 

run; 

 

/* Split cleaned estimates into individual model datasets */ 

data Model1Results(rename=(EditedResults=Model1)); 

    set Table_Long_Sorted; 

    if Model = "Model1"; 

    drop Model; 

run; 
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data Model2Results(rename=(EditedResults=Model2)); 

    set Table_Long_Sorted; 

    if Model = "Model2"; 

    drop Model; 

run; 

 

data Model3Results(rename=(EditedResults=Model3)); 

    set Table_Long_Sorted; 

    if Model = "Model3"; 

    drop Model; 

run; 

 

data Model4Results(rename=(EditedResults=Model4)); 

    set Table_Long_Sorted; 

    if Model = "Model4"; 

    drop Model; 

run; 

 

data Model5Results(rename=(EditedResults=Model5)); 

    set Table_Long_Sorted; 

    if Model = "Model5"; 

    drop Model; 

run; 

 

data Model6Results(rename=(EditedResults=Model6)); 

    set Table_Long_Sorted; 
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    if Model = "Model6"; 

    drop Model; 

run; 

 

data Model7Results(rename=(EditedResults=Model7)); 

    set Table_Long_Sorted; 

    if Model = "Model7"; 

    drop Model; 

run; 

 

data Model8Results(rename=(EditedResults=Model8)); 

    set Table_Long_Sorted; 

    if Model = "Model8"; 

    drop Model; 

run; 

 

data Table_Wide; 

 merge Model1Results Model2Results Model3Results Model4Results Model5Results 
Model6Results Model7Results Model8Results; 

 by Parameter; 

  

 length Order 3;  

 if Parameter="week" then Order=1; 

  else if Parameter="age" then Order=2; 

  else Order=3; 

   

 if mod(_n_,2)=1 then Regressors=Parameter; 
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run; 

 

proc sort data=Table_Wide out=Table_Wide_Sorted(drop=Order Parameter); 

 by Order; 

run; 

 

Data Table_Long; 

 length Model $10; 

 length Parameter $30; 

 set PEforModel1 PEforModel2 PEforModel3 PEforModel4 PEforModel5 PEforModel6 
PEforModel7 PEforModel8 indsname=M; 

 ThisIsM=M; 

 Where (Estimate ne 0) and (substr(Parameter,1,5) ne "State") and (substr(Parameter,1,4) 
ne "Year"); 

  

 length Star $3; 

 if Probt le 0.01 then Star="***"; 

  else if Probt le 0.05 then Star="**"; 

  else if Probt le 0.10 then Star="*"; 

  else Star=""; 

  

 if M="WORK.PEFORMODEL1" then Model="Model1"; 

  else if M="WORK.PEFORMODEL2" then Model="Model2"; 

  else if M="WORK.PEFORMODEL3" then Model="Model3"; 

  else if M="WORK.PEFORMODEL4" then Model="Model4"; 

  else if M="WORK.PEFORMODEL5" then Model="Model5"; 

  else if M="WORK.PEFORMODEL6" then Model="Model6"; 
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  else if M="WORK.PEFORMODEL7" then Model="Model7"; 

  else if M="WORK.PEFORMODEL8" then Model="Model8"; 

 

 Results=Estimate; 

 EditedResults=Cats(put(Results,comma16.4),Star); 

 output; 

  

 Results=StdErr; 

 EditedResults=Cats("(",put(Results,comma16.4),")"); 

 output; 

  

 keep Model Parameter EditedResults /*Probt Star*/; 

 

run; 

 

proc sort data=Table_Long out=Table_Long_Sorted; 

 by Model Parameter; 

run; 

 

data _null_; 

    put "STARTING CLEAN SPLIT OF MODEL RESULTS"; 

run; 

 

data  

    Model1Results(rename=(EditedResults=Model1)) 

    Model2Results(rename=(EditedResults=Model2)) 

    Model3Results(rename=(EditedResults=Model3)) 
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    Model4Results(rename=(EditedResults=Model4)) 

    Model5Results(rename=(EditedResults=Model5)) 

    Model6Results(rename=(EditedResults=Model6)) 

    Model7Results(rename=(EditedResults=Model7)) 

    Model8Results(rename=(EditedResults=Model8)); 

     

    set Table_Long_Sorted; 

     

    select (Model); 

        when ("Model1") output Model1Results; 

        when ("Model2") output Model2Results; 

        when ("Model3") output Model3Results; 

        when ("Model4") output Model4Results; 

        when ("Model5") output Model5Results; 

        when ("Model6") output Model6Results; 

        when ("Model7") output Model7Results; 

        when ("Model8") output Model8Results; 

        otherwise; 

    end; 

     

    drop Model; 

run; 

 

/*Ordering*/ 

data Table_Wide; 

 merge Model1Results Model2Results Model3Results Model4Results Model5Results 
Model6Results Model7Results Model8Results; 
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 by Parameter; 

  

 length Order 3; 

 if Parameter="DID" then order=1; 

  else if Parameter="State" then order=2; 

  else if Parameter="Year" then order=3; 

  else if Parameter="Intercept" then order=4; 

  

 if mod(_n_,2)=1 then Regressors=Parameter; 

 

run; 

 

proc sort data=Table_Wide out=Table_Wide_Sorted(drop=Order Parameter); 

 by Order; 

run; 

 

/*Rows for other statistics and info*/ 

/*Number of Obs.*/ 

 

/* Filter and format number of observations for each model */ 

data Obs1; set ObsModel1; if Label1="Number of Observations"; Model1 = put(NValue1, 
comma16.); keep Label1 Model1; run; 

data Obs2; set ObsModel2; if Label1="Number of Observations"; Model2 = put(NValue1, 
comma16.); keep Label1 Model2; run; 

data Obs3; set ObsModel3; if Label1="Number of Observations"; Model3 = put(NValue1, 
comma16.); keep Label1 Model3; run; 

data Obs4; set ObsModel4; if Label1="Number of Observations"; Model4 = put(NValue1, 
comma16.); keep Label1 Model4; run; 
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data Obs5; set ObsModel5; if Label1="Number of Observations"; Model5 = put(NValue1, 
comma16.); keep Label1 Model5; run; 

data Obs6; set ObsModel6; if Label1="Number of Observations"; Model6 = put(NValue1, 
comma16.); keep Label1 Model6; run; 

data Obs7; set ObsModel7; if Label1="Number of Observations"; Model7 = put(NValue1, 
comma16.); keep Label1 Model7; run; 

data Obs8; set ObsModel8; if Label1="Number of Observations"; Model8 = put(NValue1, 
comma16.); keep Label1 Model8; run; 

 

/* Merge all */ 

data NumofObs; 

 merge Obs1 Obs2 Obs3 Obs4 Obs5 Obs6 Obs7 Obs8; 

 by Label1; 

run; 

 

/*Adjusted R-Square*/ 

 

/* Filter and rename each Adjusted R-Square dataset individually */ 

data AdjRsq1; set AdjRsqModel1 (rename=(CValue1=Model1) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq2; set AdjRsqModel2 (rename=(CValue1=Model2) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq3; set AdjRsqModel3 (rename=(CValue1=Model3) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq4; set AdjRsqModel4 (rename=(CValue1=Model4) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq5; set AdjRsqModel5 (rename=(CValue1=Model5) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq6; set AdjRsqModel6 (rename=(CValue1=Model6) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 
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data AdjRsq7; set AdjRsqModel7 (rename=(CValue1=Model7) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

data AdjRsq8; set AdjRsqModel8 (rename=(CValue1=Model8) drop=NValue1); if 
Label1="Adjusted R-Square"; run; 

 

/* Merge all together */ 

data AdjRsq; 

 merge AdjRsq1 AdjRsq2 AdjRsq3 AdjRsq4 AdjRsq5 AdjRsq6 AdjRsq7 AdjRsq8; 

 by Label1; 

run; 

 

/*Overall Significance (F-Test)*/ 

 

/* Step 1: Filter and format each model's F-test result */ 

data OSM1; set OverallSigModel1; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model1 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model1;  

run; 

 

data OSM2; set OverallSigModel2; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model2 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model2;  

run; 
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data OSM3; set OverallSigModel3; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model3 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model3;  

run; 

 

data OSM4; set OverallSigModel4; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model4 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model4;  

run; 

 

data OSM5; set OverallSigModel5; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model5 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model5;  

run; 

 

data OSM6; set OverallSigModel6; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model6 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model6;  

run; 
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data OSM7; set OverallSigModel7; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model7 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model7;  

run; 

 

data OSM8; set OverallSigModel8; if Effect="Model"; Label1="Overall Significance";  

    length Star $3; if Probf<=0.01 then Star="***"; else if Probf<=0.05 then Star="**"; else if 
Probf<=0.10 then Star="*"; else Star="";  

    Model8 = cats(put(Fvalue, comma20.2), Star);  

    keep Label1 Model8;  

run; 

 

/* Step 2: Merge all formatted outputs */ 

data OverallSig; 

    merge OSM1 OSM2 OSM3 OSM4 OSM5 OSM6 OSM7 OSM8; 

    by Label1; 

run; 

 

/*Combine F-values*/ 

Data OverallSig; 

 merge OSM1 OSM2 OSM3 OSM4 OSM5 OSM6 OSM7 OSM8; 

run; 

 

/*Controls*/ 

Data Controls; 

 length Label1 $30; 
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 Label1="Controls for State?"; 

 Model1="Yes"; Model2="Yes"; Model3="Yes"; Model4="Yes"; 

 Model5="Yes"; Model6="Yes"; Model7="Yes"; Model8="Yes"; 

 output; 

 

 Label1="Controls for Year?"; 

 output; 

run; 

 

/*Combine Rows*/ 

Data OtherStat; 

 set NumofObs AdjRsq OverallSig Controls; 

 rename Label1=Regressors; 

run; 

 

/*Add Other Statistics to Results Table*/ 

 

Data Table_wide_sorted_withstat; 

 set Table_Wide_Sorted OtherStat; 

run; 

 

/* Print Cleaned Table*/ 

ods excel file="/home/u63724901/MySAS/AllModelsCleanedHRP_Social.xlsx" 
options(Embedded_Titles="ON" Embedded_Footnotes="ON"); 

Title "Title"; 

footnote1 justify=left "Sources: Source"; 
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footnote2 justify=left "Notes: robust standard errors are in parentheses. *, **, and ***  

indicate 10%, 5%, and 1% significance levels, respectively."; 

proc print data=Table_Wide_Sorted_withstat noobs; 

 var regressors; 

 var Model1-Model8 / Style(header)={just=center} style(data)={just=center}; 

 format Regressors $VariableName.; 

run; 

ods excel close; 

 

/*//////////////Parallel Trends/////////////////*/ 

/* STEP 1: Merge SocialPop with Implemented */ 

data CombineSocialPop; 

    merge SocialPop3 Implemented; 

    by State; 

 

    /* MarketFac & EconNexus DIDs */ 

    if MarketFacImplemented="-" then MarketFac = 0; 

    else if Year >= MarketFacImplemented then MarketFac = 1; 

    else MarketFac = 0; 

 

    if EconNexusImplemented="-" then EconNexus = 0; 

    else if Year >= EconNexusImplemented then EconNexus = 1; 

    else EconNexus = 0; 

run; 

 

/* STEP 2: Assign treatment and relative time */ 

data CombineSocialPop2; 
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    set CombineSocialPop; 

 

    /* Control group: states without sales tax */ 

    if State in (2, 8, 26, 29, 37) then treatment = 0; 

    else treatment = 1; 

 

    /* Relative time from 2018 */ 

    rt = Year - 2018; 

run; 

 

/* STEP 3: Run parallel trends test (pre-treatment only) */ 

ods output ParameterEstimates=PE_ParallelTrends_SocialPop 

           FitStatistics=Fit_ParallelTrends_SocialPop; 

 

proc surveyreg data=CombineSocialPop2; 

    where Year < 2018; 

    class State; 

    model SocialPop = rt rt*rt rt*rt*rt 

                   treatment treatment*rt treatment*rt*rt treatment*rt*rt*rt 

                   State 

                   / solution adjrsq; 

run; 

 

ods output close; 

 

/* STEP 4: Export to Excel */ 

ods excel file="/home/u63724901/MySAS/ParallelTrends_SocialPop.xlsx"; 
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ods excel options(sheet_name="Parameter Estimates"); 

proc print data=PE_ParallelTrends_SocialPop noobs label; 

    title "Parallel Trends Test – Per Capita Social"; 

run; 

 

ods excel options(sheet_name="Fit Statistics"); 

proc print data=Fit_ParallelTrends_SocialPop noobs label; 

    title "Fit Statistics – Per Capita Social"; 

run; 

 

ods excel close; 

 

/*Summary Stats*/ 

ods excel file="/home/u63724901/MySAS/SocialPop_Summary_All.xlsx" 
options(sheet_interval='none'); 

 

/* Sheet 1: Overall Summary */ 

ods excel options(sheet_name='Overall Summary'); 

proc means data=SocialPop3 n mean median std min max; 

    var SocialPop; 

run; 

 

/* Sheet 2: By State */ 

ods excel options(sheet_name='By State'); 

proc means data=SocialPop3 n mean median std min max; 

    class State; 
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    var SocialPop; 

run; 

 

/* Sheet 3: By Year */ 

ods excel options(sheet_name='By Year'); 

proc means data=SocialPop3 n mean median std min max; 

    class Year; 

    var SocialPop; 

run; 

 

ods excel close; 
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