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How Regulatory and Market Factors Affect Title Insurance Charges 

 

Beibei Zou, Ph.D. 

The University of Texas at Austin, 2013 

 

Supervisor:  David Eaton 

 

The objective of this dissertation is to evaluate how regulatory and market factors 

affect title insurance charges in different states.  As substantial components of home 

purchase closing costs, title insurance charges have been controversial for decades, and 

both practitioners and analysts have pointed out apparent variations in title insurance 

charges among states.  Although existing studies have suggested a set of regulatory and 

market factors as explanations for these among-state variations, empirical evaluations are 

limited.  To fill in this gap, this dissertation empirically assesses whether these factors 

influence title insurance charges. 

The research outcomes of these dissertation indicate that after taking into account 

market factors such as services included in title insurance charges, title-related losses, 

property values, state populations, home sale volumes, housing prices, and income levels, 

regulation styles can still partially explain the title insurance charge variations in different 

states.  In particular, states with promulgation regulation can have a higher average title 

insurance charge than states allowing free competition.  This dissertation also tests 

whether regulation affects title insurance charges by influencing competition in the 

market and whether regulators’ characteristics are related to the effect of regulation on 
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charges.  The test results imply that appointed commissioners can be associated with a 

higher average title insurance charge than elected commissioners.  This dissertation 

provides insights into the title insurance regulatory reform in different states.  More 

broadly, one methodology (multiple model for change) used in this dissertation 

simultaneously assesses regulation’s over-time and state-by-state effects on title 

insurance charges, which contributes to the development of regulation evaluation 

methods.  The outcomes of this dissertation can also provide empirical evidence to the 

theoretical debate of regulation versus competition.  
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Chapter 1 Introduction 

Title insurance provides risk mitigation to property buyers, sellers, and third-

party financial institutions for possible defects in property titles through a guarantee 

that a person selling a property has a clear title unencumbered by liens or joint 

ownership with third parties.  Title insurance has become a substantial component of 

closing costs in housing purchases, especially after the 2008 financial crisis.  On 

average, title charges are only a bit lower than payments to lenders or brokers, and 

almost equal to the average down payment for a home mortgage (Woodward, 2008: 

86).  Over the past decade government investigations and academic research have 

pointed out that title insurance charges vary in different states, but explanations for 

these variations are limited.  This dissertation seeks to evaluate the among-state 

variations in title insurance charges and explore approaches to rationalize these 

variations.    

Numerous studies have pointed out among-state variations in title insurance 

charges.  For example, in a report of April 2007 the US Government Accountability 

Office (GAO) showed the 2005 premium rates for a basic owner’s title insurance 

policy on median-priced homes in Los Angeles (CA), New York (NY), Chicago (IL), 

Denver (CO), Dallas (TX), and Des Moines (IA).  Des Moines (IA) had the lowest 

premium rate of $700 among these six areas, and New York (NY) had the highest rate 

of $2,190 (GAO, 2007: 19).  The Department of Housing and Urban Development 

(HUD) conducted a survey analysis for closing costs which included title insurance 

charges.  A HUD report of May 2008 indicated that the marginal differences in the 

average title insurance charge for New York, Texas, California, and New Jersey from 

North Carolina (North Carolina had the lowest average title insurance charge in the 

survey analysis) were $1,074, $1,071, $1,043, and $1,012, respectively (Woodward, 

2008: 94).  Eaton and Eaton (2007, 112) also showed title insurance premiums for a 
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$500,000 house in 2002 in their 2007 book: owner title policy premiums varied from 

$800 to $3,292; lender title policy premiums ranged between $0 and $1,285.   

Existing studies have attempted to use market, demographic, and regulatory 

factors to explain the state-by-state variations in title insurance charges.  However, 

much of the variations among states are still unexplained.  This dissertation 

evaluates these variations and seeks to understand the state-by-state variations in both 

regulated title insurance prices and unregulated fees.  This dissertation also 

contributes to the methodology development for regulation evaluation, per se.  

Existing studies evaluate the among-state variation in title insurance charges without 

controlling for the within-state variation.  This study selects a methodology, 

multilevel model for change, to measure these two kinds of variations simultaneously.  

Another contribution of this dissertation is to include in the evaluation both the 

overall state regulation styles and regulatory factors regarding regulation’s effect on 

title insurance market competition, regulators’ career choices, political parties, 

genders, and choices between appointing and electing insurance commissioners. 

In terms of the overall state regulation styles, title insurance charges are 

regulated with five distinct regulation styles in the 50 states and Washington D.C.: 

inactive regulation, use and file, file and use, prior approval, and promulgation 

regulation.  Table 1.1 describes the process of each regulation style, and Table 1.2 

shows each state’s style.  Inactive regulation allows title insurance companies to set 

up title insurance charges by competition and intervenes only if market charges are 

considered inappropriate.  In each of the three promulgation states (Florida, New 

Mexico, and Texas), a state insurance agency mandates title insurance charges.  

Most states use the other three regulation styles: use and file, file and use, and prior 

approval.  With these three styles, title insurance companies propose charges for 

state insurance agencies to approve.  In prior-approval states title insurance 

companies cannot use the proposed charges until state agencies approve them, but 
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with use-and-file or file-and-use regulation they can use the proposed charges before 

approval.  Use-and-file and file-and-use regulation styles are very similar; in some 

states title insurance companies need to file charges whenever there are changes.  In 

some other states, state insurance agencies have pre-decided frequencies for title 

insurance companies to submit proposed charges. 

Beyond regulation styles, this dissertation also tests other regulatory factors: 

regulation’s effects on competition in the title insurance market, insurance 

commissioners’ career choices, political parties, genders, and choices between 

appointing and electing commissioners.  These factors are tested based on theoretical 

discussions on how regulation affects market prices.  First, some scholars argue that 

government interference can reduce business efficiency by limiting competition 

(Tercheck and Conte, 2001), creating bureaucratic expenses (Clarke, 2000), or adding 

a burden of costs on business to comply with distinguished public policies (Grace and 

Klein, 2009).  This study tests whether regulation affects title insurance charges by 

influencing competition.  There are no data available in title insurance to test the 

other efficiency-related hypotheses. 

The capture theory of regulation is the second possible explanation in 

literatures for the relationship between regulation and title insurance charges.  This 

theory states that the regulated industry can “capture” regulators to set up policies in 

favor of the industry (Stigler, 1971).  Recently, studies of the capture theory have 

been devoting attention to the influences of regulators’ characteristics, which is called 

“the effects of revolving doors” (Dal Bo, 2006), such as whether regulators have 

prior-office careers in the regulated industry or pursue after-office careers in the 

industry.  The suggestion goes that such regulators ought to be more likely to 

support policies favorable to the industry (Gormley, 1979; Cohen, 1986, Grace and 

Philips, 2006) and that the industry-favorable policies can increase market prices.  

Thus the hypothesis for this study becomes: if an insurance commissioner’s prior- or 
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after- office career is in the insurance industry, title insurance charges in this state 

ought to be higher than the other states.  Other characteristics this study tests are 

choices between appointing and electing commissioners, commissioners’ political 

parties, and genders.  These tests can evaluate whether regulation can explain the 

among-state variations in title insurance charges and contribute to the theoretical 

debate of regulation versus competition.     

After reviewing related existing studies in Chapter 2, the rest of the 

dissertation conducts three tests based on three nationwide datasets to evaluate the 

among-state variations in title insurance charges and explore approaches to rationalize 

these variations, if necessary.  Table 1.3 summarizes objectives, methodologies, and 

results for the tests in Chapter 3 through Chapter 5.  

As discussed earlier in this chapter, title insurance charges consist of regulated 

prices and unregulated fees.  Chapter 3 assesses how regulatory and market factors 

affect regulated prices in title insurance.  The dataset used in this chapter includes 

price quotations from the four largest title insurance companies: First American, 

Fidelity National, Stewart Title, and Old Republic.  This chapter builds a linear 

regression model with title insurance price as the response variable.  Predictors of 

this model include regulation style, service included in prices, title-related loss, 

property value, state population, housing price, and income.  The results indicate that 

four out of the five regulation styles do not have significantly different prices from 

each other; only the promulgation regulation style is associated with a higher title 

insurance price than inactive regulation.  The results also indicate that property 

values, losses, populations, and housing prices explain some title insurance price 

variations among states.  

Chapter 3 analyzes title insurance prices at a certain time point.  Chapter 4 

considers over-time effects of regulatory and market factors on title insurance charges 

based on each state’s title insurance premiums from 1999 to 2008.  With a multilevel 
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model for change (MMC), this chapter investigates the among-state variations in title 

insurance charges while controlling for the within-state variation.  Although the 

results do not show the effect of regulation on title insurance charges’ rate of change, 

they indicate that promulgation regulation is associated with a higher title insurance 

charge than inactive regulation.  Other factors such as losses, state home sales, and 

state housing prices also affect title insurance charges. 

Chapter 3 and 4 show that regulation can partially explain the among-state 

variations in title insurance charges.  Chapter 5 continues to explore how regulation 

affects title insurance charges.  There are two hypotheses to test: whether regulation 

affects title insurance charges by influencing competition; whether regulators’ 

characteristics can affect title insurance charges.  Regulators’ characteristics include 

insurance commissioners’ prior-office careers, after-office careers, choices between 

appointing and electing commissioners, political parties, and genders.  This chapter 

uses a longitudinal dataset which includes title insurance premiums and other 

variables’ information from 50 states and Washington D.C. in 1999, 2001, and 2002.  

The test results do not support these two hypotheses, except that whether insurance 

commissioners are appointed or elected can affect title insurance charges in different 

states.  Appointed commissioners can be associated with a higher average title 

insurance charge than elected commissioners. 

Chapter 6 provides policy recommendations to address the among-state 

variations in title insurance charges based on the previous tests’ results.  Limitations 

of this dissertation and future work are also discussed in Chapter 6. 
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Chapter 2 Literature Review 

This dissertation seeks to evaluate how regulatory and market factors can 

affect title insurance charges in the 50 states and Washington D.C.  This chapter first 

reviews existing studies on regulatory factors, including theoretical rationales of 

regulation and effects of regulation on the market, and then discusses literatures 

regarding market factors in the title insurance market.  A theoretical framework for 

this dissertation is also proposed. 

Section 2.1 first briefly introduces the concept of regulation.  Section 2.2 

discusses the traditional rationale for regulation: protecting the public interest.  The 

next two sections review the studies regarding the possible costs of regulation: reduce 

market efficiency and the capture problem.  In these two sections, regulation in 

general is first discussed and then title insurance regulation in particular.  Literatures 

regarding market factors in title insurance are discussed in Section 2.5.  The last 

section proposes the theoretical framework for this dissertation based on the literature 

review.    

2.1 THE CONCEPT OF REGULATION 

Regulation has been widely studied (Laffont, 2005; Midttuun and Svindland, 

2001; Spence, 1997; Sidney and Joseph, 1998; Wilson, 1993).  The traditional 

definition of regulation is the “rule of law” for a system, but it has become a much 

broader concept than only “command and control” in the modern society (Baldwin, 

Cave, and Lodge, 2010: 5-6).  There is apparently no universal definition of 

regulation but a variety of meanings, which can be categorized into three 

perspectives: targeted rules, direct state intervention in the economy, and more 

generally, all mechanisms of social control (Baldwin, Scott, and Hood, 1998: 2-3).  

Baldmin, et al. (1998: 2-3) describe that the targeted-rules perspective is the simplest 

explanation of regulation, established and implemented typically by a governing 
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agency, and the third perspective considers regulation more broadly.  Selznick 

(1985: 363) defines regulation from this perspective as “the sustained and focused 

control exercised by a public authority over activities valued by the community.”  

While Selznick’s definition is widely used, recently scholars started to question this 

definition because he does not discuss the cooperation between the public and private 

sectors during the process of governing (Baldwin, Cave, and Lodge, 2010: 12). 

Within these three perspectives, the meaning of regulation connected to 

government’s intervention in the economy has become a controversial point since the 

1980s, as economics has played a central role of regulatory reform within the 

activities of deregulation (Veljanovski, 2010: 17).  In The Oxford Handbook of 

Regulation Veljanovski (2010: 18-19) furthermore separates this perspective into four 

areas: economic regulation, social regulation, competition and merger laws, and the 

legal system.  Veljanovski states that economic regulation focuses on economic 

issues about industry structure, performance, pricing, and so on; social regulation has 

economic influences but realizes these influences through health, safety, environment, 

and other issues.  Competition and merger laws in Veljanovski’s categorization 

specifically deal with monopoly, cartel, and other kinds of excessive market power; 

and the legal system provides a framework for regulatory and competition laws.  

This dissertation employs “economic regulation” as its perspective of regulation.             

2.2 THE PUBLIC INTEREST THEORY OF REGULATION 

The traditional vision for the development of regulation is to remedy market 

failures and protect public interests (Baldwin, Cave, and Lodge, 2010: 10-11).  

Baldwin, et al. explain this vision as when the market cannot work efficiently through 

voluntary actions, such as when public interests are harmed or in risk of being 

harmed, the government should correct the failures through regulation.  Weimer and 

Vining (1999: 74-115) state that the main reason for public policies is market failures: 

public goods, externalities, natural monopoly, and information asymmetry.  They 



8 

 

also assert that regulation and other kinds of government intervention are needed to 

correct these failures and improve the overall economic efficiency.   

Weimer and Vining (1999: 80-94) define public goods as having two primary 

characteristics: “rivalry in consumption” and “excludability” in ownership and use.  

Rivalry in consumption means a good cannot be consumed by another consumer after 

being used by a prior consumer.  Excludability refers to that one consumer has the 

ownership to control a good.  Public goods should be nonrivalrous and 

nonexcludable, or both.  Congestibility is another characteristic to be considered 

(Weimer and Vining, 1999: 80-94).  A good is congested if “the marginal social cost 

of consumption exceeds the marginal private cost of consumption,” and the levels of 

congestion can influence the efficiency of the market providing goods (Weimer and 

Vining, 1999: 80). 

The term of information asymmetry means that two or more sides of a 

transaction have unbalanced information (Weimer and Vining, 1999: 107).  Arrow 

(1985: 38) divides the problems caused by information asymmetry into two types 

within the context of principal-agent relationships: hidden action and hidden 

information.  Hidden action mainly refers to the effort of agents.  These efforts can 

decrease favorable outcomes for their principals, but the principals do not have 

enough information to investigate these efforts.  Arrow also defines hidden 

information as when agents observe more information than principals and use the 

extra observations to serve their own benefits.  On the other hand, principals can also 

hide information from agents such as in the case of life insurance; the insured have 

more knowledge about their health status than the insurance companies.   

Weimer and Vining (1999: 94-107) defines natural monopoly and externality 

in their 1999 book Policy Analysis.  Natural monopoly happens when over a certain 

range of demand average costs for an industry can decline.  An externality, as 

another market failure, occurs if someone obtains values from an action he/she does 



9 

 

not participate in.  If he/she is better off, this externality is a positive externality; if 

he/she is worse off, this externality is a negative externality (Weimer and Vining, 

1999: 94-107). 

In insurance industries, information asymmetry is a potential market failure 

(Klein, 2009: 26).  Under some circumstances, especially in health insurance, the 

insured are aware of their situations more than issuers.  However, in the context of 

title insurance, it is the usual case that issuers have the records relevant to property 

titles but homeowners (consumers of title insurance) do not.  In addition, insurance 

policies are so complex that some consumers may not understand their terms.  If 

information asymmetry is in favor of the title insurance industry, regulation should 

exist to monitor actions of insurers and protect consumer interests (Klein, 2009: 27).   

Various analysts have discussed the logical rationales for title insurance 

regulation (Arrunada, 2002; Eaton and Eaton, 2007; Dumm, et al, 2006; Hill and 

Parker, 2010; Yeager, 2006).  The Government Accountability Office (GAO; 2007: 

21-23) emphasizes the difficulty for consumers to shop for title insurance by 

themselves, based on studies in six sample states; California, Colorado, Illinois, Iowa, 

New York, and Texas.  As GAO discusses, consumers may not understand complex 

title insurance products, and as title insurance only accounts for a small proportion of 

property values, consumers may not want to delay the transaction for it.  Therefore, 

consumers rarely select their title insurers, but will accept an insurer that real estate or 

mortgage professionals recommend to them.  This situation leads title insurers to 

market their product to the real estate or mortgage professionals instead of to 

consumers (GAO, 2007: 21-23).  Therefore, information is even less transparent to 

consumers in title insurance transactions than in other lines of insurance.  The 

Department of Housing and Urban Development (HUD) should, as GAO suggests, 

strengthen the oversight on the title insurance market including information 
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transparency, title insurance market plans, kickback problems, and so forth (GAO, 

2007: 51-56). 

The Consumer Federation of America (CFA; 2006: 5-7) argues that consumers 

in the title insurance market lack information to select products by themselves, and 

consumers’ disadvantageous positions could result in excessive title charges.  In 

addition, CFA asserts that title insurance remains one of the most expensive items 

among the closing cost components for a real estate transaction, even if consumers 

may not notice.  CFA (2006: 15) suggests that stricter regulation is needed to protect 

consumers’ interests in purchases of title insurance. 

Eaton et al. (2011) postulated the information problem in the title insurance 

industry.  Not every state collects data for all the indicators suggested by the 

National Association of Insurance Commissioners (NAIC) (Eaton et al., 2011: 97).  

They recommend that state policymakers should consider regulation reform such as 

requiring insurance companies to provide their financial information; educating 

consumers about title insurance can also be beneficial (Eaton et al., 2011: 97-102). 

2.3 REGULATION AND ECONOMIC EFFICIENCY 

The theoretical rationale of regulation is to correct market failures, but the 

concerns with regulation have been at the forefront of debates in various disciplines 

(Lodge and Stirton, 2010; Clarke, 2000; Stone, 1995).  The relationship between 

regulation and efficiency has been one concern (Gupta and Lad, 1983; Iwasaki and 

Tremblay, 2009; Kahn, 1970; Villalonga, 2000; Wolf, 1979).  This concern can be 

traced back to antecedents in liberalism.  As the classic liberals purport, government 

can at best be a “good evil,” which means that when the power is given to the 

government, although consented by the public, it inevitably will be abused without 

popular participation (Terchek and Conte, 2001: 7-49).  A good government should 

be a minimal government which protects people to pursue their liberty without the 

interference of the government (Terchek and Conte, 2001: 7-49).  Following this 
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tenet, protective democracy theorists propose that the role of government should be to 

protect the rights of citizens from an intrusive nation, and a free market is the best 

way to approach economic efficiency (Terchek and Conte, 2001: 91-121).    

Contemporary scholars have argued for their concerns with regulation from 

different perspectives.  The concept of “government failure” is proposed by Wolf 

(1979: 107-139) to complement the theory of market failure.  Wolf’s government 

failure includes the problems of bureaucratic supply and policy implementation.  

Weimer and Vining (1999: 159-195) added another two categories for government 

failures: problems inherent in direct democracy and representative government for the 

fundamental flaws in collective actions.  They assert that because of these problems, 

government intervention into the market can not always promote the economic 

efficiency and public interests.  Sometimes, the intervention can create problems 

rather than market failures. In other words, they point out that the costs of correcting 

market failures with regulation may exceed the benefits. 

Lodge and Stirton (2010: 349-370) focus on accountability in the regulatory 

state to review the discussions of whom regulation benefits and how.  They start 

from the development of the definitions of accountability.  The essence of 

accountability can be linked to responsibility and understandability.  In the context 

of regulation, the traditional definition of accountability refers to officials’ obligation 

to the public, as this definition has been developed toward the official-obligation 

perspective (Bovens, 2007).  Consequently, transparency has become a criterion of 

accountability, which often is associated with information transparency such as 

publishing contracts or activities on the Internet.  Lodge and Stirton (2010: 349-370) 

also divide the four worldviews on accountability in the regulatory state into four 

categories: surprise and distrust, fiduciary trusteeship, consumer sovereignty, and 

citizen empowerment. 
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Clarke (2000) uses six cases to discuss the possible ineffectiveness of 

regulation.  The first case is the collapse of the former Soviet Union.  Clarke (2000: 

162-191) evaluates this collapse as the “greatest example of regulatory failure in the 

history.”  One of the main reasons for this collapse was the corruption caused by 

central planning, which furthermore resulted in resource dislocation in the society.  

The second case is from the agricultural support system of the European Union in the 

mid-1990s:  the system’s structure was too weak to ensure individual payment 

justice, according to the Court of Auditors; a leading expert estimated incorrect 

payments to be at least 10 percent of funds (Clarke, 2000: 162-191).  The next two 

cases are both about government interventions to correct economic problems 

eventually leading to even more severe financial crises in the 1987 Hong Kong stock 

and derivative markets and the US savings and loans businesses in the 1990s, 

respectively (Clarke, 2000: 162-191).  A study of American liquor trade regulation 

supports that even in non-crisis scenarios private trade can also be distorted by 

regulation (Clarke, 2000: 162-191).  The last case points out another explanation for 

regulatory ineffectiveness: when more than one regulator is interested in the same 

regulated organization, the multiple sources of regulation may create conflicting 

demands and unnecessary expenses.   

Insurance regulation’s effect on economic efficiency has also been broadly 

discussed (Lipshutz, 1994; McDowell, 1989; Rosenberg, 1977; Randall, 1999). 

Regarding the insurance industry in particular, critiques on the inefficiency of 

regulation focus on the extra cost of the state-level regulation comparing to a federal 

regulatory system.  Although insurance, including title insurance, is inter-state 

commerce, this industry has been regulated by each state since 1945, under the 

McCarran-Ferguson Act (15 U.S.C. secs. 1011-15).  A number of practitioners and 

scholars have argued for a federal charter for decades (Grace and Klein, 2009: 1).  

Grace and Klein (2009: 1-4) explain that because the current state-by-state regulatory 
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system causes high insurer costs, the favor of federal regulation is increasing.  They 

also explain that the high costs may be due to the fact that most insurers have inter-

state business and they have to comply with unique state policy procedures.  

Grace and Scott (2009: 55-95) discuss the inefficiency of state-based 

regulation when they propose an optional federal charter for insurance.  They assert 

that state-by-state regulation is more costly than a federal system, since federal 

regulation can eliminate duplicate actions among states and also lower the duplicate 

costs of regulated firms.  Grace and Scott (2009: 61) estimate that the multistate 

regulation system adds an additional cost about 1.25 percent of net premiums every 

year to the life insurance industry.  They conclude that it will be even more efficient 

to have an optional federal charter for insurance because of the inter-state insurance 

business is indeed bigger than the domestic market share. 

2.4 THE CAPTURE THEORY OF REGULATION 

Regardless of the arguments that regulation could reduce economic efficiency, 

the market-failure rationale dominated the regulation arena until the early 1970s when 

the capture theory of regulation emerged (Baldwin, et al., 2010; Meier, 1988).  

Stigler (1971: 3) proposes the concept of capture theory that and industry can control 

regulation for its own benefits.  In other words, regulation can be captured by 

regulated industries and become a tool against consumers’ interests.  The prior 

market failure rationale is normative, addressing what regulation should do.  Instead, 

Stigler explains what regulation is indeed doing in the real world with the cases of the 

Civil Aeronautics Board (CAB), the Federal Deposit Insurance Corporation (FDIC), 

the Interstate Commerce Commission (ICC), and other government agencies (Stigler, 

1971: 3-21). 

Peltzman (1976: 211-240) expands Stigler’s capture theory to a more general 

framework.  He points out that regulators do not only satisfy the regulated industries; 

they also seek to attract votes to stay in office or obtain promotion.  At this point, 
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consumers have a chance to benefit from regulation under some conditions.  Stigler 

considers the capture problem from the regulated industry side, where capture occurs 

when the demand exists.  Peltzman refines this theory to both demand and supply 

sides.  When regulated firms seek controlling regulators, regulators, the supply side, 

can chose to accept the demands or reject them.  As Peltzman discusses, one 

consideration for regulators to reject regulated firms’ demands is a concern about 

popular election.  In other words, he argues that the process of “capture” for Stigler 

is indeed a process of “coalition,” and this “coalition” process actually reduces the 

likelihood of the capture problem. 

Peltzman’s modification connects the capture theory to the interest group 

theory in political science (Becker, 1986; Meier, 1988; Caudill, Im, and Kaserman, 

1993).  The interest group theory asserts that the political process is an interactive 

activity among different interest groups, each of which attempts to advocate decisions 

for their own benefits (Meier, 1988: 27-30).  The capture theory can be considered as 

a special case of the interest group interaction: when consumers obtain fewer benefits 

than the regulated industries.  Caudill, Im, and Kaserman (1993: 256) describe the 

capture theory as the “simple capture theory,” which refers the circumstance that 

regulators tend to respond to the regulated industries.   

Scholars have been testing the capture theory in different regulatory spheres 

and the results are not consistent.  Schwert (1977) tests the capture theory with the 

public regulation of national securities exchanges.  A time-series regression model is 

used to analyze the prices of stock exchange seats from 1926 to 1972, to assess 

whether prices are influenced by factors other than stock prices and share trading 

volumes.  He concludes that there is no evidence for the capture problem in the 

regulation of the securities industry (Schwert, 1977: 149-150).  Nelson (1982: 277-

290) collects a sample of 78 privately owned utilities to test both Ramsey’s public 

interest theory (regulation is to guarantee public interests) and the capture theory.  
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His evidence is consistent with the public interest theory and against the Stigler-

Peltzman’s capture theory.  Becker (1986: 223-234) uses the regulation of dentists as 

an example and present evidence to support Peltzman’s capture theory.  Although he 

indicates that public interests can be protected under some circumstances, he does not 

explicate those circumstances. 

The inconsistent testing results of the capture theory have drawn scholars’ 

attentions to seek factors influencing the likelihood of capture.  Becker (1983: 371-

400) uses an influence function to explain what factors increase the chances that 

interest groups can capture regulators.  He concludes that the amount of pressure 

exerted by those favoring a subsidy, the amount or pressure from those opposing the 

tax, and the relative sizes of these two groups can influence outcomes. 

The two factors proposed by Gormley in his 1986 work “Regulatory Issue 

Networks in a Federal System” seek to explain the likelihood of the capture problem 

by identifying “salience” and “complexity” as the critical factors influencing the 

likelihood of capture (Gormley, 1979: 665-683).  Salience refers to the broad scope 

of the conflict; a complex issue requires special knowledge and skills to address the 

problem.  By these factors, he separates regulated spheres into four categories: high 

complexity but low salience, high complexity and high salience, low complexity and 

low salience, and low complexity but high salience.  He argues that the capture 

problem is most likely to occur in an industry with high complexity but low salience 

(Gormley, 1979: 665-683). 

Some scholars borrow frameworks from other disciplines to analyze the 

capture problem, such as the principal-agent model (PAM).  PAM emerges in private 

sectors to explain the complex interaction among different players, which can not be 

resolved in traditional game theory.  The principal-agent relationship in this model 

occurs whenever one player/group depends on the behavior of another.  The 

player/group conducting behaviors is the agent, while the affected one is the principal 
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(Pratt and Zeckhauser, 1991).  PAM has been widely used for analysis of both 

private and public sectors (Bertelli and Lynn, 2004; Bergen, et al, 1992; Dixit, 2002; 

Laffont and Martimort, 2001; Laffont, 2003; Lane, 2005; Martimort, 2004). 

Tirole (1986: 181-214) describes the government as the principal versus the 

regulated industries as the agents. He explains that since the principal does not have 

perfect information about the financial conditions of the agents, the agents have 

opportunities to set prices for their products higher than their costs.  However, to 

prevent the principal leaning about true costs, the agents have an incentive to 

influence regulators, who serve the principal to monitor the agents.  This incentive 

leads to the capture theory.  Tirole suggests that in order to solve the capture 

problem, the government should offer regulators contracts to reduce their incentive to 

collude with the regulated industries.   

This explanation of the capture problem is connected to the rent seeking 

theory in economics as well, which refers to the phenomenon that interest groups 

lobby the government for benefits (Appelbaum and Katz, 1987; Potters and Sloof, 

1996).  However, there is an inherent difference between these two theories: rent 

seeking focuses on the incentives of the regulated industries, while the capture theory 

analyzes regulators’ incentives to accept or reject this offer. 

The complex and not salient features as well as the antitrust-exempt status of 

the insurance industry create complications for the capture theory in insurance.  

Meier (1988: 137-166) tests whether the insurance industry dominates the regulation 

process.  His research hypotheses are proposed on the basis of insurance’s 

characteristics of “rarely salient” and “generally complex.”  According to Stigler’s 

capture theory and Gormley’s conditions for the capture problem to occur, insurance 

regulation should be the product of industries affecting regulators for their own 

benefits.  Meier uses a 50-state quantitative analysis of insurance regulation and 

concludes that the evidence for the dominant role of the insurance industry in the 
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regulatory process is not significant (Meier, 1988: 166).  In other words, Meier uses 

an empirical study to criticize Stigler’s capture theory of regulation. 

Meier’s study is a rare opportunity to use nationwide quantitative analysis to 

examine the capture problem in insurance.  However, it confuses with “if” and “only 

if” conditions.  Gormley proposes non-salience and complex as the “only if” but not 

“if” conditions for the capture problem.  This means that the existence of the capture 

problem can indicate the characteristics of non-salience and complex of that industry; 

not vice versa.  Even though Meier argues that Gormley’s two characteristics exist in 

the insurance industry but the capture problem does not, he only proves that the “if” 

condition does not exist, which provides no evidence against Gormley’s “only if” 

condition.  In other words, Meier does not provide evidence again the two features 

(complexity and salience) Gormley proposes for capture.   

Other studies of the capture theory regarding the insurance industry illustrate 

Stigler’s and Gormley’s arguments.  Schneiberg and Bartley (2001: 101-149) argue 

that regulation as a safeguard for consumers against capitalist self-interest does not fit 

the insurance industry.  Instead, the interaction between regulators and the industry, 

as well as the consumers, affects insurance prices.  Their study emphasizes that even 

though the industry may intend to manipulate the regulatory process, the effectiveness 

of the influence depends on the involvement of consumers (Schneiberg and Bartley, 

2001: 129).  Dumm, et al. (2010: 141-163) argue that the likelihood of consumers 

capturing regulators depend on the salience of the issue.  For example, in a highly 

salient environment, such as the residential property insurance market in Florida after 

the 2004 and 2005 hurricane, regulatory capture could shift from the industry to 

consumers (Dumm, et al., 2010: 142).  Another important way for consumers to 

influence regulators is election. In this case, selection methods of regulations, elected 

or appointed, may affect the likelihood of capture (Bo, 2006: 203-225).  
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In other industries which are not very salient, capture may still fall on the 

industry side.  Eaton and Eaton (2007: 23-24 and 196-197) point out that there is 

likely to be a capture problem in the title insurance industry.  Lobby groups from the 

industry are professional and well-funded; by contrast, consumer groups, if any, are 

barely organized and lack resources.  The unbalanced powers of the industry and 

consumers increase the possibilities for the industry to capture the regulator.  The 

logic of this argument is that the title insurance industry, through lobbyists, could 

maintain their privileges to charge excessive prices to consumers and prevent market 

competition.  

A number of empirical studies of the capture theory have been paying 

attention to the influences of regulator characteristics, “the effects of revolving doors” 

(Bo, 2006: 214).  The basic argument of the revolving doors theory is that 

regulators’ careers prior to or after their tenures can lead to biased policies, in 

particular when regulators come from or end up with the regulated industries (Bo, 

2006: 214-215).  Gormley (1979: 665-683) conducts a case study on the Federal 

Communications Commission (FCC) between 1974 and 1976.  He finds that the 

regulators from the broadcasting industry support the regulated industry more than 

others.  Cohen (1986: 689-708) also tests the revolving door hypothesis on FCC.  

He uses both prior- and posterior- industry employments as variables.  Consistent 

with Gormley’s study, Cohen also concludes that prior-tenure career in the regulated 

industries can encourage regulators to become more supportive of industries.  His 

study finds that the act of taking industry employment after office is associated with 

less supportiveness of the industries on average; however, during the last year of their 

tenure, regulators’ support for industries increases by about 11 percent (Cohen, 1986: 

695).       

Grace and Philips (2008: 116-133) explore the relationship between insurance 

commissioners’ past and future labor market choices and insurance prices. This study 
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builds a function of insurance prices on insurance commissioners’ past and future 

labor market choices.  They find evidence to indicate that in states where 

commissioners need political support from the insurance industry to obtain their 

tenures, there exist incentives to let industry prices above marginal costs (Grace and 

Philips, 2006: 130-131), leading to a “revolving door” problem.  Although they do 

not state “capture” specifically in their study, Grace and Phillips substantially 

contribute to the methodology of capture theory testing and their conclusions are 

consistent with the capture theory of regulation. 

2.5 MARKET FACTORS AFFECTING TITLE INSURANCE CHARGES  

Both scholars and policy practitioners have conducted studies on the effects of 

various factors on insurance charges.  Hammond et al. (1967: 397-408) test 

economic and demographic factors’ effects on life insurance premiums.  They find 

that some economic and demographic factors can influence premiums such as income, 

education, and occupation.   

In the book of The Principles of Risk Management and Insurance, Rejda 

(2008: 108-109) introduces that an adequate insurance rate needs to compensate all 

expenses of insurance business.  Parts of expenses occur before or during the 

business such as salaries for professionals, rents for branches, payments for 

documents, and so on.  Other costs of the insurance business occur afterwards: 

payments for consumers’ claims of insurance-covered losses.  Thus, insurance 

premiums need to be set according to both current economic conditions and potential 

future claimed losses (Rejda, 2008: 108-109). 

Although losses in principle should influence insurance prices, Eaton and 

Eaton (2007: 159-160) argue that in title insurance losses do not seem to be associated 

closely with rates.  For example, Texas has a relative low loss ratio of 1.7 percent in 

1999 but its total premium income in 1999 for title insurance is one of the highest 

states in the U.S. (Eaton and Eaton, 2007: 159-160). 
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The GAO also investigates title insurance prices.  The GAO (2007: 3-7) 

concludes that property values or loan amounts have a positive relationship with title 

insurance prices.  Prices increase along with the increase in property values or loan 

amounts.  Another interesting point this GAO report raises is about the services 

included in premiums.  This report states that when title insurance premiums do not 

include agents’ search and examination services, “it is not clear that the underlying 

costs justify the additional amounts consumers may pay to title agents” (GAO, 2007: 

4). 

Singh (2011: 5-24) also conducts a test on the effect of service inclusion in the 

title insurance market.  There are four levels of service inclusion in his study: risk 

only; title exam and risk; title exam, search, and risk; comprehensive including all 

services.  He found that only comprehensive service inclusion has a significant 

higher average title insurance price than the first level (risk only) service inclusion.     

Based on a nationwide survey analysis, the HUD report of May 2008 

concludes that loan and borrower characteristics can affect title insurance charges 

(Woodward, 2008: 89).  For instance, title insurance charges have positive 

relationships with loan amounts and borrower down payments.  This means that 

when loan amounts or down payments increase, homeowners pay more for title 

insurance.  This HUD report also found that race and education can also affect title 

insurance charges.  Some minority or lower-educated neighborhoods have higher 

charges than others in the survey analysis.  Other market factors to influence title 

insurance charges in this analysis are area median income, lender/broker fees, and 

whether lawyers’ services are required for title insurance transactions (Woodward, 

2008: 88-90).      

2.6 DISSERTATION THEORETICAL FRAMEWORK 

Both scholars and practitioners have suggested a set of regulatory and market 

factors which may affect title insurance charges, but empirical evidence is scarce.  



21 

 

This dissertation first uses two datasets to test the effects of regulatory and market 

factors on title insurance charges.  If regulation indeed can affect charges, this 

dissertation continues to explore why this effect exists.  Two hypotheses are tested to 

explore the reasons for regulation affecting charges, if exists.  First, does regulation 

affect title insurance charges by influencing competition?  Second, do regulator 

characteristics affect title insurance charges?  The characteristics of interest include 

insurance commissioners’ prior-office careers, after-office careers, political parties, 

genders, and choices between appointing and electing commissioners.  Figure 2.1 

shows the theoretical framework for this dissertation.   

This dissertation employs two methodologies to conduct the tests in Figure 

2.1.  The test of effects on regulated prices uses price quotations from the largest 

four title insurance underwriters in 2010.  This test employs the methodology of 

multiple regression, which allows analysts to characterize relationships between 

multiple factors and prices (Neter, 1996: 230-231). 

The test on title insurance charges both over time and across state in Figure 

2.1 uses a longitudinal dataset which includes state total title insurance premiums 

from 1999 to 2008.  For a longitudinal dataset, it is likely that title insurance charges 

vary both across state and within each state during this time period.  The multiple 

regression methodology is not sufficient to distinguish these two kinds of variations; 

another popular model for longitudinal datasets – multilevel model for change – can 

be used for this test (Singer and Willett, 2003: 3).  Figure 2.1 illustrates the test of 

two hypotheses as to whether regulation can affect title insurance charges, using a 

longitudinal dataset.  Thus a multilevel model for change is used to characterize both 

over-time and across-state variations in title insurance charges.         

This study contributes to the literatures in three ways.  It examines the state-

by-state variations both in regulated title insurance prices and in overall charges.  

While existing studies evaluate the among-state variations in title insurance charges 



22 

 

without controlling for the within-state variations, this dissertation uses a 

methodology (multilevel model for change) to measure these two kinds of variations 

simultaneously.  This dissertation includes not only the overall state regulation styles 

in the evaluation but also regulatory factors regarding regulation’s effect on title 

insurance market competition, regulators’ career choices, political parties, genders, 

and choices between appointing and electing commissioners.  The research results 

can provide empirical evidence to both the ongoing title insurance regulatory reforms 

in different states and the theoretical debate of regulation versus competition.   

 

  



23 

 

Chapter 3 How Regulatory and Market Factors Affect Regulated 

Title Insurance Prices
1
 

Title insurance charges vary by an order of magnitude among states.  

Existing studies suggest a set of regulatory and market factors which may explain this 

variation.  However, empirical evidence to document such influences has been 

scarce.  This dissertation seeks to evaluate these factors’ effects on title insurance 

charges.  Title insurance charges have two components: regulated prices and 

unregulated fees.  This chapter assesses regulated prices and next chapter examines 

overall charges. 

The dataset used in this chapter includes price quotations from the four largest 

title insurance companies: First American, Fidelity National, Stewart Title, and Old 

Republic.  This chapter builds a linear regression model with title insurance price as 

the response variable.  Predictors in this model include the diverse services included 

in prices, title-related loss, property value, state population, housing price, and 

income.  The results indicate that after taking market factors into account, regulation 

can still partially explain the variations in title insurance prices.  Promulgation 

regulation, with which state insurance agencies promulgate mandated prices, is 

associated with a higher average title insurance price than inactive regulation.  The 

results also indicate that property values, losses, populations, and housing prices can 

affect title insurance prices.  

The first section of this chapter describes the dataset used for this evaluation.  

Section 3.2 briefly introduces the methodology for this chapter.  Section 3.3 explains 

the model building process and the next section discusses the estimation results.  

Section 3.5 summaries the conclusions and limitations of this evaluation. 

3.1 DATA 

This chapter tests how regulatory and market factors affect regulated title 

insurance prices.  The dataset used for this study include title insurance prices, 
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regulation styles, services included in prices, title-related losses (hereafter losses), 

property values, state total population sizes (hereafter populations), housing price 

indexes (hereafter housing prices), and median household income (hereafter incomes).  

Table 3.1 lists each factor’s name, definition, and data source. 

Title insurance prices in this dataset are price quotations collected from the 

websites of the four largest title companies (First American, Fidelity National, 

Stewart Title, and Old Republic) in June 2010.
2
  Each website has a calculator for 

consumers to computer their title insurance price quotations after answering a series 

of questions.  The quotations in this dataset are only for the basic owner’s policies, 

so that it is possible to compare prices for equivalent insurance policies across 

companies.  

Table 3.2 shows a descriptive summary of the quotations.  Only Stewart 

provided price quotations for each of the 50 states and Washington D.C. during this 

time period.  There are 48 quotations from First American, 23 from Fidelity, and 43 

from Old Republic.  From each company, quotations for four property values are 

included: $200,000, $400,000, $600,000, and $1 million.  First American has the 

lowest average prices for properties valued at $200,000, $400,000, and $600,000 

($794, $1,379, and $1,917, respectively).  Old Republic has the lowest average price 

for a $1 million property ($2,940).  Fidelity’s average price quotations for all the 

four valued properties are the highest ($859, $1,509, $2,099, and $3,217, 

respectively). 

This study uses an analysis of variance (ANOVA) to test whether the four 

largest title companies have different prices.  Table 3.3 shows the results. For each 

valued property, the four companies charge almost the same prices (all p-values are 

larger than 0.05).  Since Stewart provides quotations for all the states and 

Washington D.C., this study continues to use the Stewart’s quotations for further 

analysis.  Figure 3.1 through Figure 3.4 plot Stewart’s quotations for $200,000, 
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$400,000, $600,000, and $1 million properties, respectively.  These figures visualize 

the variation in title insurance prices.  For a $200,000 or $400,000 house, the title 

insurance price quotations for Iowa are both $110, which are the lowest prices in 

these two groups.  The highest quotations for these two valued houses are both from 

Texas.  For a $200,000 house the quotation is $1,377, and for a $400,000 house the 

quotation is $2,445.  This magnitude of variations also occurs for the other two 

property values.  The ranges of title insurance price quotations for $600,000 and $1 

million houses are $210 to $3,513 and $440 to $5,649.  

This dataset also includes regulation styles, services included in prices, losses, 

property values, populations, housing prices, and incomes.  There are five regulation 

styles: inactive regulation, use and file, file and use, prior approval, and promulgation.  

A more detailed discussion of the processes of these five regulation styles can be 

found in Chapter 1.  Inactive regulation allows insurance underwriters or agents to 

establish title insurance charges; the state intervenes only if market charges are 

considered inappropriate.  In the three promulgation states (Florida, New Mexico, 

and Texas) a state insurance agency promulgates title insurance charges.  Most states 

use the other three regulation styles: use and file, file and use, and prior approval.  

With these three styles, title insurance companies propose charges for state insurance 

agencies to approve.  In prior-approval states title insurance companies cannot use 

the proposed charges until state agencies approve them, but with use-and-file or file-

and-use regulation they can use the proposed charges before approval.  Use-and-file 

and file-and-use regulation styles are very similar; in some states title insurance 

companies need to file charges whenever there are changes, and in some other states, 

state insurance agencies have pre-decided frequencies for title insurance companies to 

submit proposed charges. 

It is worthwhile to consider other factors which could affect insurance prices, 

such as unregulated services included in prices (Singh, 2011) and losses (Eaton and 
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Eaton, 2007).  The service included in prices is termed as “coverage” in this study.  

There are four kinds of coverage: risk premium only; title examination and risk 

premium; title examination, search, and risk premium; and comprehensive covering 

all related services.  Table 3.4 shows the coverage kind for each state.  Most states 

use the first coverage level of risk premium only.  Seven states use comprehensive 

coverage and six states use title examination, search, and risk premium.  Only three 

states (Illinois, Oklahoma, and Wyoming) implement the second coverage level of 

title examination and risk premium.  Services which are not included in prices in 

some states could be charged as unregulated title insurance fees.   

In the insurance industry, losses claimed by consumers can reflect title-related 

risks and affect prices.  The losses paid directly to insurance policy holders for their 

claims are not available in any dataset.  The loss data in this study is a set of annual 

loss values recorded state-by-state during the years of 1999 to 2008 from Demotech 

Inc., a third-party financial institution,
3
 which includes losses claimed by consumers 

(losses paid to the insured), expenses reserved for future losses, and related 

administrative costs.  Figure 3.5 illustrates that in 41 states the yearly payment for 

title losses and related administrative expenses averages around $1.8 billion.  These 

41 states use all five regulation styles.  The data also show that the states with 

apparent high losses on average do not charge higher prices for title insurance.  

Some states with higher title insurance prices experience fewer title losses.  For 

example, the average loss in Texas (one of the states with the most expensive title 

insurance services) between 1999 and 2008 is about $800 million, which is much 

lower than most other states. 

This chapter analyzes four different sets of state-by-state price quotations 

collected from Stewart’s website: $200,000, $400,000, $600,000, and $1 million.  

State total population
4
 and median household income

5
 in 2010, the year price 

quotations were collected, were obtained from the US Census Bureau.  For 
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estimation, population and income use 1 million and 1 thousand as their units, 

respectively.  The Federal Housing Finance Agency (FHFA) publishes the housing 

price index to reflect home prices;
6
 the index for the second quarter of 2010 is used 

for estimation. 

Table 3.5 lists each variable’s sample size, mean, standard deviation, 

maximum, and minimum values, if applicable.  The state population mean is 12.63 

million and standard deviation is $20.22 million.  The large standard deviation 

relates to the broad population range of between 0.56 million and 37.25 million.  The 

housing price index and income shows relatively narrow ranges.  The housing price 

index in the U.S. during the time period is between 133.07 and 316.45.  The mean 

income is $50.12 thousand, and the standard deviation is $7.43 thousand.     

3.2 METHODOLOGY 

This study employs multiple linear regression analysis to evaluate whether a 

set of regulatory and market factors influence regulated title insurance prices.
7
  

Regression allows an analyst to extract the relationships among two or more factors, if 

variation in one factor can be influenced by the other factors.  The factor to be 

predicted is called the response variable in a regression model and the other factors 

are called predictors.  A multiple linear regression model assumes that the response 

variable has a linear relationship with each of the predictors. 

A multiple regression model with two predictors is shown as Equation 3.1.  

Yi represents the response variable for the ith observation.  Xi1 and Xi2 are the two 

predictors for the ith observation.  The parameter α denotes the model intercept; β1 

and β2 denote two coefficients for the predictors.  The intercept represents the value 

of the response variable when all the predictors equal to zero.  The coefficient 

measures the response variable change for one unit difference in the corresponding 

predictor values.  The ε is the error term, which measures the difference between an 

observed Y value and the response value predicted by the model. 
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Yi = α+β1Xi1+β2Xi2+εi                                         (3.1) 

 

where Y is the response variable, α is the intercept, β’s are predictor 

coefficients, X’s are predictors, ε is the error term, and i refers to the ith observation.   

 

Of various methods to estimate a regression model, this study uses the 

ordinary least square (OLS).  OLS tries a series of parameter combinations (α, β1, β2) 

and selects the model with the smallest sum of squared error terms (εi), which 

represents the linear model with the best fit (least sum of squared errors) to the 

observed data.  OLS has three assumptions with regards to error terms (εi) that the 

error terms are normally distributed, independent, and have constant variances.  If 

these assumptions are violated, estimation results can be misleading.  This study 

examines each of these assumptions, as discussed below. 

The first assumption to use OLS is that εi are normally distributed, which can 

be checked before model building.  When εi are normally distributed, εi plus a 

constant should be normally distributed as well.  In Equation 3.1, the part of 

(α+β1Xi1+β2Xi2) can be considered as constants and Yi become the result of εi plus a 

constant.  Thus, Yi need to be normally distributed to use OLS for estimation.  This 

study builds a multiple linear regression model with title insurance price as the 

response variable.  Figure 3.6 shows that title insurance prices in the second dataset 

are highly right skewed, which violates the normality assumption for OLS.  To 

overcome the skewed pattern, it is possible to convert price to the square-root of 

prices for estimation, which are approximately normally distributed (see Figure 3.7).
8
  

A square-root transformation seeks to adjust the data so that non-linear behavior in 

title insurance prices can be included in linear terms related to the possible 

influencing factors. 
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Even with the transformation, there is still a possibility that the normality 

assumption could be violated.  The Shapiro-Wilk test can be used after estimation to 

check the normality assumption (Shapiro and Wilk, 1965: 591-611).   This test 

basically compares the correlation between sample data and their corresponding 

normal scores.  If sample data are significantly different from their normal scores, 

the normal assumption can be violated. 

The second possible problem for using OLS is autocorrelation, which means 

that residuals are not independent from each other.  A virtual approach to show 

autocorrelation is a residual plot, which is a scatterplot of residuals against their 

corresponding predicted Y values.  If there is a pattern in the residual plot, such as a 

curve, autocorrelation may exist in the model.  This study also uses the Ramsey’s 

Reset (regression specification error test) test (RESET test hereafter) for 

autocorrelation (Gujarati, 1995: 464-466).  If there is a pattern in a residual plot, 

predicted Y values are introduced to the model as an additional predictor.  If the new 

model fits significantly better to the data, it would suggest the existence of the 

autocorrelation problem.  R-square, which shows how much response variable’s 

variance is explained by the model, is the criterion to assess whether the new model’s 

fit is significantly improved.  The higher the R-square, the better the model fits the 

data.   

OLS also assumes that residuals have constant variances for each predictor 

value.  Heteroscedasticity occurs when residuals do not have constant variances.  

This study uses the White’s general heteroscedasticity test (White test hereafter) to 

evaluate this assumption (Gujarati: 1995: 379-380).  The basic idea of the White test 

is to regress residuals on predictors, predictor squared values, and predictor cross 

products (higher powers of predictors are added if necessary).  If the R-square from 

this new regression is significantly different from the original model, it would suggest 

that there is a heteroscedasticity problem in the original model.
 9
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This study builds a series of models and selects the model which passes the 

three assumptions for OLS and has the largest adjusted R-square (Neter, 1996: 230-

231).  Like R-square, adjusted R-square measures how well a model fits data.  R-

square has a limitation in that adding an extra predictor into a model always increases 

R-square no matter whether the additional variable contributes to explanation.   

Adjusted R-square can incorporate the effect of an increase in the number of 

predictors.  Thus, this study employs adjusted R-square to compare models.  The 

higher the adjusted R-square, the better the model fits the data.    

3.3 MODEL BUILDING 

To evaluate how regulator and market factors can affect regulated title 

insurance prices, this study builds a model of title insurance price on regulation style, 

coverage, loss, and market characteristics (property value, population, housing price, 

and income).  Equation 3.2 is a full model for estimation with all variables.  Table 

3.6 lists each variable’s name, label, and measurement.  This section explains the 

process of model building and selection.  The next section discussion the estimation 

results based on the selected model. 

 

sqrt(price)=α+β11reg1+β12reg2+β13reg3+β14reg4+β21cov1+β22cov2+β23cov3 

+β3loss+β41*prop1+β42*prop2+β43*prop3+β5pop+β6Houp+β7inc+ε     (3.2) 

 

where α is the constant, β’s are the coefficients of their corresponding 

variables, and ε is the error term.   

 

This study uses square root of price as the response variable because it 

approximately follows a normal distribution, which is a fundamental requirement for 

OSL, the estimation method.  Different regulation styles are the model predictors.  

These five regulation styles are coded as binary variables (0, 1) with inactive 
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regulation as a baseline, so each of the other four regulation styles can be coded as 1 

(if a state uses that style) or 0 (otherwise). When all the four regulation styles are 0, 

that state uses inactive regulation.  As with regulation style, the four levels of 

coverage and property values also can be reported with binary coding, with risk 

premium-only coverage and $200,000 property value as the baselines, respectively.  

Loss, population, and income variables are continuous and their raw values in the 

dataset are used for estimation with units of 100 million, 1 million, and 1 thousand, 

respectively.  Housing prices are continuous so the original values can be used for 

estimation. 

Table 3.7 lists estimation results for all the models in the process and Table 

3.8 shows their adjusted R-squares.  Model building starts with Model A which 

includes predictors of regulation style, coverage, loss, property value, population, and 

housing price.  The adjusted R-square for Model A is 0.7246.  Two regulation 

styles have significant influences on prices (p-value<0.05).  File and use (reg2) has a 

negative effect on price while promulgation (reg4) increases prices.  None of the 

coverage levels (cov1 – cov3) significantly affect prices (p-values>0.05).  Loss (loss) 

is significant (p-value<0.05), but unlike other insurance lines, its effects are negative.  

This means that the higher the loss, the lower the title insurance price, a direction 

opposite of what the other insurance lines would suggest: the greater the loss, the 

higher the price to pay for the loss.  All the other market characteristics are 

significant (p-value<0.05).  Three tests examine OLS assumptions and Table 3.9 

lists the test results.  The White test and the RESET test do not show evidence of 

heteroscedasticity or autocorrelation (p-value>0.05), respectively.  The normality 

test is strongly significant (p-value<0.05), which means that Model A residuals are 

not distributed normally.  

The violation of normality could reflect an omission of an important variable.  

Model B adds income (inc) as another control variable (see Table 3.7).  Income does 
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not have significant effects on title insurance prices (p-value>0.05).  In addition, the 

model’s adjusted R-square slightly decreases to 0.7229, which implies that Model A 

has a better fit than Model B. 

In Model A and Model B, none of the coverage variables (cov1-cov3) is 

significant (p-value>0.05), so this study removes the three coverage variables to build 

Model C.  The results of Model C are consistent with Model A and B except that the 

file-and-use regulation style is not significant anymore (p-value>0.05).  Given that 

Model C receives a lower adjusted R-square (0.6742) than the previous two models, 

Model A and B fit the data better.  As neither Model B nor Model C passes the 

normality test, Model A remains a better fitted model even if it violates the normality 

assumption. 

Another possibility for violating normality is the existence of outliers, which 

basically means that some residuals are far away from the overall residual mean.  

This problem can be shown with residuals’ distribution (see Figure 3.8).  Figure 3.8 

indicates that Model A has one residual with a value about negative 30 as an outlier.  

This residual is based on Missouri’s title insurance price.  This study builds Model D 

without the data from Missouri.  Table 3.10 shows the estimation results and Table 

3.11 lists the test results for the OLS assumptions.  All the estimation results are 

consistent with Model A except that file-and-use regulation (reg2) becomes 

insignificant (p-value<0.05).  The normality test shows that Model D holds the 

normality assumption of OLS (p-value>0.05).  Model D also passes the constant 

variance and independence assumptions of OLS, according to the White test and the 

RESET test (p-value>0.05).  In addition, Model D has a greater adjusted R-square, 

0.7839, than Model A.  According to the criteria of assumption tests and adjusted R-

square, this study selects Model D for further analysis. 
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3.4 ESTIMATION RESULTS AND DISCUSSIONS 

This study selects Model D for future analysis, which passes all three 

assumption tests and has the largest adjusted R-square in the model building process.  

Table 3.10 shows the estimation results of Model D, which is also shown in Equation 

3.3.  Model D indicates that promulgation-regulation (reg4), loss (loss), property 

value (prop1 to prop3), population (pop), and housing price (houp) can explain the 

variation in title insurance prices among states.  Other variables, three regulation 

styles (reg1 to reg3), coverage (cov1 to cov3), and income (inc) are not significant.  

 

sqrt(price) = 20.95-0.87reg1-1.9reg2-2.18reg3+8.56reg4-2.92cov1-0.64cov2+ 

0.62cov3-0.14loss+9.26prop1+16prop2+26.34prop3+0.54pop+0.03Houp(3.3) 

 

According to Equation 3.3, holding the other variables constant, states with 

promulgation-regulation (reg4) have an 8.56 higher square root of estimated title 

insurance price than states using inactive regulation, on average.  Given that the 

other regulation styles have similar prices with inactive regulation, promulgation may 

be also associated with higher title insurance prices than all the other regulation styles. 

Equation 3.4 through Equation 3.7 provide an example of the difference in 

title insurance prices among states with promulgation regulation style and inactive 

regulation.  These two equations use premium only for coverage (premium only type 

of service inclusion is used in 30 states), $1.8 billion for loss (41 states have average 

loss of $1.8 billion), $400,000 for property value (standard housing prices in most 

states), 6.05 million for population (the average population in the dataset), and 206.69 

for housing price (the average housing price index in the dataset).  The estimated 

price square-roots from Equation 3.4 and Equation 3.5 are 45.72 and 37.16.  

Squaring both sides of Equation 3.4 and Equation 3.5 provides Equation 3.6 and 

Equation 3.7, respectively.  Equation 3.6 and Equation 3.7 show that the estimated 
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title insurance prices for this example are $2,090 and $1,381.  Thus, given the 

chosen values of other variables in this example, the estimated title insurance price in 

a state with promulgation regulation style, on average, is more than $700 higher than 

a state allowing competition in the market.  

    

sqrt(price)=20.95+8.56-0.14*18+9.26+0.54*6.05+0.03*206.69        (3.4) 

 

sqrt(price)=20.95-0.14*18+9.26+0.54*6.05+0.03*206.69             (3.5) 

 

price=(20.95+8.56-0.14*18+9.26+0.54*6.05+0.03*206.69)
2
=2,090     (3.6) 

 

price=(20.95-0.14*18+9.26+0.54*6.05+0.03*206.69)
2
=1381          (3.7) 

 

With the same method, estimated average title insurance prices for the other 

three regulation styles can also be calculated for the same example.  Equation 3.8 

through Equation 3.10 are for use and file, file and use, and prior approval, 

respectively.  The estimated average prices are $1,317, $1,243, and $1,223, 

respectively. 

 

price=(20.95-0.87-0.14*18+9.26+0.54*6.05+0.03*206.69)
2
=1,317     (3.8) 

 

price=(20.95-1.9-0.14*18+9.26+0.54*6.05+0.03*206.69)
2
=1,243      (3.9) 

 

price=(20.95-2.18-0.14*18+9.26+0.54*6.05+0.03*206.69)
2
=1,223    (3.10) 

 

Figure 3.9 visualizes the estimated average prices, which shows that use and 

file, file and use, and prior approval have similar prices as inactive regulation.  
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Promulgation-regulation’s price in Figure 3.9 is apparently higher than all the other 

regulation styles. 

Some market factors can affect title insurance prices.  $100 million in losses 

(loss) can cause the average square root of title insurance price decreases by 0.14, if 

other variables as the same.  This result is contrary to the effects of losses on prices 

in other insurance lines.  One possible explanation for the negative relationship 

between losses and prices is that a higher price may provide more resources to 

improve service quality, and a better service quality may reduce loss payments for the 

title insurance business.  Also unlike other insurance lines, coverage (services 

included in prices) does not influence prices in title insurance.  Comparing to 

$200,000 houses, $400,000 houses (prop1) have a 9.26 higher average square root of 

title insurance prices.  $600,000 (prop2) and 1 million (prop3) houses have 16 and 

26.43 higher average square root of title insurance prices than $200,000 houses, 

respectively.  1 million increases in population are associated with 0.54 increases in 

square root of the average title insurance price, holding all the other variables 

constant.  A higher housing price index is also associated with higher average square 

root of title insurance prices (coefficient is 0.03).   

3.5 CHAPTER CONCLUSIONS AND LIMITATIONS 

This chapter examines how a set of regulatory and market factors affects 

regulated title insurance prices, based on empirical tests with nationwide data 

reflecting price quotations from the four largest title companies.  Residents in 

different states pay different prices for title insurance.  After taking account the 

effects of market characteristics, the current state-by-state regulation can at least 

partially explain the regional price variations in title insurance.  States where a 

insurance agency promulgating prices are associated with a higher average estimated 

title insurance price for comparable services versus states with inactive regulation.  

The test results also indicate that, unlike other lines of insurance, the addition of 
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included services offered by title agents do not significantly affect title insurance 

prices.  It is also interesting that title companies’ losses reported in their financial 

reports have a negative effect on title insurance prices: the higher the loss, the lower 

the estimated title insurance price. 

The evaluation in this chapter has limitations.  First, the evaluation focuses 

on regulated prices, one of the two components of title insurance charges.  Further 

analysis that includes the second component, unregulated fees, is needed.  Second, 

other market factors may also influence title insurance prices such as home 

transaction numbers.  Chapter 4 uses a dataset including total title insurance 

premiums from each state, which represent information for title insurance charges 

(including regulated prices and unregulated fees) and add the home transaction 

number as another factor in the model.  Another limitation of this chapter is that the 

test is only for a certain time point.  The next chapter assesses how these factors may 

affect title insurance charges over time. 
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Chapter 3 Note 

                                                 
1
 One related paper to this chapter was included in a policy research project report of 

The LBJ School of Public Affair at The University of Texas at Austin: Zou, B. 

(2011). How coverage, regulation style and losses affect title insurance prices. Title 

Insurance Regulation in Texas: Challenges and Opportunities. TX: The University of 

Texas at Austin, 73-96. Another related paper was presented at the 2012 State Politics 

and Policy Conference in February 2012 and the annual meeting of American 

Insurance and Risk Association in August 2012: Zou, B., Singh, S., & Eaton, D. 

(2012). Who should regulate insurance: an evaluation of title insurance price disparity 

in the U.S. The second paper is co-authored with Sudip Singh and Dr. David Eaton 

(dissertation committee chair). The “Pilot Tests” section of the second paper is Sudip 

Singh’s work, which is not included in this chapter.  
2
 The four largest title companies’ respective websites for price quotations are: 

http://tfc.firstam.com/public/default.aspx, 

http://ratecalculator.fntg.com/default.aspx?brand=fntic, 

http://www.stewartorders.com/ratecalc/, 

http://www.oldrepublictitle.com/newnational/resources/locations.asp. 
3
 Demotech, Inc. (2009). Demotech Performance of Title Insurance Companies. OH: 

Demotech, Inc. Values in the dataset are divided by 100 million to ease analysis. 
4
 Retrieved January 2012, from 

http://www.census.gov/popest/data/historical/2000s/index.html. 
5
 Retrieved January 2012, from 

http://www.census.gov/hhes/www/income/data/statemedian/. 
6
 Retrieved January 2012, from http://www.fhfa.gov/Default.aspx?Page=87. 

7
 The methodology introduction in this chapter is based on Chapter 6 to Chapter 11 in 

Neter, J., et al. (1996). Applied Linear Statistical Models (Forth Edition). NY: 

McGraw-Hill/Irwin. 
8
 This study employs the Cox-Box procedure to select the square-root transformation 

for title insurance prices. The overall idea of this procedure is to calculate R-squares 

for a series of power transformations and select the best fitting transformation (with 

the highest R-square). This study also investigated log transformations but they do not 

transform data towards normality.   
9
 The product of sample size (n) and R-square follows a chi-square distribution with 

the degree of freedom of the predictor numbers in a regression model. If the chi-

square value (n*R-square) is larger than the critical value based on the significance 

level, we can conclude that the R-square is significant. 

http://tfc.firstam.com/public/default.aspx
http://ratecalculator.fntg.com/default.aspx?brand=fntic
http://www.stewartorders.com/ratecalc/
http://www.oldrepublictitle.com/newnational/resources/locations.asp
http://www.census.gov/popest/data/historical/2000s/index.html
http://www.census.gov/hhes/www/income/data/statemedian/
http://www.fhfa.gov/Default.aspx?Page=87
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Chapter 4 How Regulatory and Market Factors Affect Title 

Insurance Charges over Time
1
 

Title insurance charges apparently vary by state in the United States, and 

existing studies in the literature suggest that regulatory and market factors may 

explain the variation.  This dissertation seeks to evaluate whether these factors can 

affect the combination of regulated title insurance prices and unregulated fees, 

hereafter in this dissertation called “title insurance charges.”  Chapter 3 assesses 

regulated prices using price quotations from the title insurance industry, and this 

chapter analyzes title insurance charges based on state total title insurance premiums.  

Another limitation of Chapter 3 is that it does not answer the question of whether 

regulatory and market factors are related to the rate of change in title insurance 

charges over time.  This chapter simultaneously examines the effects of regulatory 

and market factors on title insurance charges over time and among states. 

This chapter finds that regulation can partially explain the variations in title 

insurance charges among states; in particular, the states where an insurance 

department promulgating prices have a higher average charge than the states with 

inactive regulation.  The results do not show a significant effect of regulation on the 

charges’ rate of change.  This study also finds that title-related losses, state home 

sales and housing prices can affect title insurance charges. 

The first section of this chapter describes the dataset used for this evaluation.  

Section 4.2 introduces the methodology for this chapter.  Section 4.3 explains the 

model building process and the next section discusses the estimation results.  Section 

4.5 summaries the conclusions and limitations of this evaluation. 
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4.1 DATA 

A longitudinal dataset is used to test the effects of regulatory and market 

factors on title insurance charges over time and among states.  This dataset includes 

direct premiums written (DPW) in each state from 1999 to 2008 for title insurance. 

The DPW data are available in the annual reports of a third-party institution, 

Demotech, Inc. (hereafter Demotech).
2 ,3

  Each DPW value is the sum of the 

individual-transaction premiums in each state every year, as reported by insurance 

underwriters and regulators.  No data exist for title insurance charges for individual 

property transactions during this time period.   

This dataset also includes state regulation styles, title-related losses (hereafter 

loss), total home sales (hereafter home sales), total population sizes (hereafter 

population), housing price index (hereafter housing price), and median household 

income (hereafter income).  There are five regulation styles: inactive regulation; use 

and file; file and use; prior approval; and promulgation.  These differences of 

regulation styles are discussed in Chapter 1.  One non-regulatory factor, title-loss 

(Eaton and Eaton, 2007) that could in principle influence insurance prices is tested in 

the model.  In the insurance industry, losses claimed by consumers can reflect title-

related risks and affect prices.  The losses claimed by consumers alone are not 

available in any datasets.  The loss data in this study is from Demotech Inc.
4
 which 

includes losses claimed by consumers, reserved expenses for future losses, and related 

administrative costs, again as reported by insurance underwriters and regulators. 

Each state’s home sales,
5
 population,

6
 and income

7
 from 1999 to 2008 are 

obtained from the US Census Bureau.  Home sales are the total numbers of houses 

sold in each state every year.  Population is defined as the total number of people.  

Income is the state median household income in each year.  For estimation, home 

sales and population use 1 thousand and 1 million as their units, respectively.  The 

Federal Housing Finance Agency (FHFA) publishes the housing price index to reflect 
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home prices;
8
 the index for the first quarter of each year is used to estimate housing 

prices.  This study also adjusts the values of the DPW, loss, and income to the year 

of 2011 according to the yearly Consumer Price Index.
9
  Table 4.1 lists all variables’ 

meanings, labels, measurements, and data sources.    

4.2 METHODOLOGY 

This study employs a multilevel model for change (MMC) to evaluate whether 

a set of regulatory and market factors can affect title insurance charges.
10

  An easy 

way to understand the MMC is to start from a multiple regression model, which is 

introduced in Chapter 3.
11

  In general, regression allows an analyst to extract 

relationships among two or more factors, if variation in one factor can be influenced 

by the other factors.  The factor to be predicted is called the response variable or 

dependent variable in a regression model and the other factors are called predictors or 

independent variables. 

The MMC used for this study is a combination of several regression models, 

grouped into two levels of submodels.  The level-1 submodel has one regression 

model which characterizes the within-state variations in title insurance charges.  The 

level-2 submodel includes several regression models to measure how charges vary 

among states.  With the two-level regression models, the MMC can explain the 

response variable’s variations both over time and at a certain time point.  The over-

time effects can also be called the effect on the rate of change of the response 

variable.  The effect at a certain time point can be considered as predictors’ effects 

on the response variable across research subjects. 

Some scholars also call the MMC the mixed model and distinguish the level-1 

and level-2 submodels by fixed versus random effects.  Fixed-effects factors’ 

influences on the response variable do not change across research subjects.  

Random-effects factors’ influences vary by subject.  In terms of the MMC, since the 

first level submodel characterizes within-subject variations, it measures the fixed 
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effects of factors on the response variable.  The second-level submodel represents 

variations among subjects, so level-2 factors’ effects are random.   

Before using the MMC to build a model, there are two issues to check.  First, 

the MMC uses maximum likelihood estimation (MLE) for model fitting, and the MLE 

requires both the response variable and error terms (differences between expected 

values and observations) to follow a normal distribution.  One way to check the 

normality assumption for the response variable is to use a histogram graph, which 

shows the response variable’s distribution.  If the histogram does not resemble an 

approximately normal distribution, the analyst can transform the data until it is 

consistent with the normality assumption.  For example, one solution is to take the 

natural logarithm of the response variable and use the transformed values for 

estimation. 

After fitting the model with the transformed values, a normality test is still 

needed to make sure that error terms of the model follow a normal distribution.  The 

Shapiro-Wilk test can be used to examine the normality assumption, as it compares 

the correlation between sample data and their corresponding normal scores (Shapiro 

and wilk, 1965: 591-611).  If sample data significantly differ from their normal 

scores, the normal assumption is violated. 

The second issue to check is whether two levels of submodels are necessary 

for model building.  Recall that in the MMC, the first level submodel measures the 

variation within each research subject; the second level submodel characterizes the 

variation among subjects.  If either the within- or among- subject variations is trivial, 

only one level model would be sufficient.  A visual method to check this issue is to 

use empirical growth plots.  Each empirical growth plot can show a trajectory of the 

response variable for a research subject over time.  In this study, one empirical 

growth plot for each state is created, which will be discussed in the next section. 



42 

 

Two simple MMC’s can be used to check the necessity of two submodels: an 

unconditional means model (UMM) and an unconditional growth model (UGM).  

The UMM includes only a constant at the first-level submodel, and the UGM adds in 

a time indicator.  These two models cannot provide much information about changes 

because they do not have any predictors in the model except a time indicator.  

However, they can assist to examine the amount of variations in the response variable 

within and among subjects.  Equation 4.1 shows the UMM.  In this model, Yij is the 

response variable.  Its subscripts show that the response variable changes across 

subject (i) and over time (j).  The π’s denote level-1 constant and coefficients, which 

become the response variables at the second-level submodel.  The γ’s are the level-2 

constant and coefficients.  εij are level-1 residuals and the δ0i are level-2 residuals.      

 

                                                             (4.1) 

                                                                                                                     

 

where Y is the response variable, the π’s and γ’s denote the level-1 and level-2 

constant and coefficients, εij are level-1 residuals, and the δ’s are level-2 residuals. 

 

Equation 4.2 shows the UGM, which is similar to the UMM but has an extra 

time indicator (time) at the level-1 submodel.  The coefficient of this time indicator 

also becomes the response variable for one of the level-2 equations.  In this model, 

Yij, the π’s, the γ’s, εij, and the δ’s have the same meanings as the UMM. 
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                                                             (4.2) 

{
            
           

                                                                                                       

 

where Y is the response variable, the π’s and γ’s denote the level-1 and level-2 

constant and coefficients, εij are level-1 residuals, and the δ’s are level-2 residuals.  

 

Recall that the UMM and UGM are used to test whether there are enough 

within- and among-state variations.  The tests are based on the error terms.  The 

first level residuals (εij) have a variance of ζε
2
, which represents the within-state 

variation.  Since the sample size is large enough, we can use a Z-test to test the null 

hypotheses that the residual variances equal zero.  In a Z-test, we calculate how far 

an estimated variance differs from zero.  If this distance is more than about 1.96 

standard deviations away (the significance level is 0.05), we can conclude that the 

variance cannot be tested to be zero.  If ζε
2
 cannot be tested to be zero,

12
 we can 

conclude that there are enough within-state variations to measure and the first-level 

submodel is necessary. 

Similarly, ζ0
2
 and ζ1

2
 are variances of second-level residuals δ0i and δ1i, 

respectively.  ζ0
2
 represents the variation in the first-level intercept or the response 

variable’s initial status.  The ζ1
2
 shows the variation in the first-level slope for time.  

Z-tests can evaluate the null hypotheses that the error terms’ variances equal zero.  If 

these two variances significantly differ from zero, we can conclude that the initial 

status and effect of time vary by state and the level-2 submodel is necessary; in other 

words, the initial status and effect of time are random.  

If the UMM and UGM show enough variations to use a two-level model, 

predictors can be added to the model.  Equation 4.3 is a MMC with only one 

predictor (Xi).  There is a rule of thumb that if a predictor varies over time, it should 

enter the first level submodel.  If it is constant during the time period, it should be at 
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the second level.  This is because the level-1 submodel measures the within-subject 

variation over time and the level-2 submodel explains the among-subject variation.  

To simplify the explanation of this methodology, the predictor here is assumed to be 

time constant.  In Equation 4.3, Yij is the response variable and Xi is the predictor. 

The subscript of i indicates the subject and j denotes the time period.  The level-1 

and level-2 submodels have the π’s and the γ’s as constants and coefficients, 

respectively.  The εij are level-1 residuals and the δ’s are level-2 residuals. 

 

                                                             (4.3)                      

{
                    
                   

                                                                                     

 

where Y is the response variable, the π’s and γ’s denote the level-1 and level-2 

constant and coefficients, εij are level-1 residuals, and the δ’s are level-2 residuals.  

 

To estimate this model, the level-1 π’s in Equation 4.3 need to be replaced 

with the level-2 equations, which provides Equation 4.4.  Reorganizing Equation 4.4 

we can get Equation 4.5, which is called a composite model.   Equation 4.5 includes 

three interactions regarding the time indicators due to the reorganization.  Yij, Xi, γ’s, 

εij, and δ’s in Equation 4.4 and Equation 4.5 have the same meanings as in Equation 

4.3.  The γ01, predictor’s coefficient, estimates the predictor’s explanation on the 

among-subject variation in the response variable.  The γ11, coefficient of the time-

predictor interaction, measures how much the predictor can explain the within-subject 

variation over time.  In other words, γ11 can show whether this predictor can affect 

the response variable’s rate of change of during the time period. 

 

 

 



45 

 

                                                    (4.4) 

 

where Y is the response variable, the π’s and γ’s denote the level-1 and level-2 

constant and coefficients, εij are level-1 residuals, and the δ’s are level-2 residuals. 

 

                                                          (4.5) 

 

where Y is the response variable, the π’s and γ’s denote the level-1 and level-2 

constant and coefficients, εij are level-1 residuals, and the δ’s are level-2 residuals. 

 

Equation 4.5 only has one predictor to simplify the methodology explanation.  

This study tests multiple variables’ effects on the DPW.  Thus, a series of models are 

fitted with various combinations of predictors.  To compare models, this study 

employs two statistical indices: the Akaike Information Criterion (AIC) and the 

Bayesian Information Criterion (BIC) (Singer and Willett, 2003: 116-122).  Like the 

R-square and adjusted R-square used in Chapter 3, the AIC and BIC also measure a 

model’s goodness of fit.  The main reason this chapter employs these two indexes 

versus R-square or adjusted R-square is that this chapter uses the MLE for estimation 

instead of the ordinary least square (OLS).  The basic logic of the MLE is to select 

the model with the highest likelihood for observations to occur.  A log likelihood 

(LL) is produced for each estimated model.  The higher the LL, the better the model.  

However, adding a predictor to a model can increase its LL no matter whether this 

predictor can explain the response variable’s variation.  The AIC can actually 

measure a model’ goodness of fit with the consideration about the number of 

parameters in the model, and the BIC takes the data sample size into consideration.  

The smaller the AIC and / or BIC, the better the model fits. 



46 

 

4.3 MODEL BUILDING 

To evaluate whether a set of regulator and market factors can affect title 

insurance charges, this study builds a MMC based on a longitudinal dataset including 

the title insurance DPW for each state from 1999 to 2008.  The MMC has two levels 

of submodels.  The first-level submodel measures the within-state variations in title 

insurance charges during this time period and the second-level submodel characterizes 

the among-state variations.  In the model, the responsible variable is the DPW and 

the predictors include regulation style, year, loss, population, housing price, home 

sales, and income.  Because of the MMC’s feature (discussed later in this section), 

year squared, interactions regarding year and year squared are also created.  Table 

4.1 lists all variables’ meanings, labels, measurements, and data sources.    

As introduced in the previous section, this study needs to check two issues 

before model building: the normality of the DPW (the error terms’ normality also 

needs to test after model building) and the necessity to use a two-level model.  A 

histogram of the DPW shows its distribution (see Figure 4.1), which is right skewed.  

This study takes the natural logarithm of the DPW, labeled dpwlog, and creates a 

histogram for the dpwlog (see Figure 4.2).  Figure 4.2 shows that the dpwlog 

approximately follows a normal distribution.  Thus, this study uses the dpwlog as the 

response variable values for estimation.  A normality test for error terms of the 

model will also be conducted after model fitting; this test cannot be conducted before 

model fitting as error terms are produced by estimation. 

The second issue to check is whether there are enough within- and among- 

state variations to use a two-level model.  Empirical growth plots can illustrate the 

within- and among- subject variations.  This study creates an empirical growth plot 

of the dpwlog for each state.  Figure 4.3 through Figure 4.7 show the empirical 

growth plots for different regulation styles.  The dpwlog in inactive-regulation states 

and file-and-use states are relatively stable, although Iowa’s dpwlog jumped in 2002.  
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Other states had obvious changes in the dpwlog from 1999 to 2008.  A number of 

states have quadratic-shaped trajectories: the dpwlog increases first and then goes 

down from a peaking point.  This quadratic shape also suggests adding a year 

squared into the model. 

The two simple MMC, the UMM and UGM, can be evaluated to test whether 

there are enough within- and among- state variations to use the MMC.  As 

introduced in the previous section, the UMM only includes a constant in the first-level 

submodel and the UGM adds an extra time indictor (year) in the level-1 submodel.  

The variance of the level-1 residual is used to test the within-state variation.  The 

variance(s) of the level-2 error terms are used to test the among-state variation.   

Table 4.2 shows the estimation results of these two models.  According to the 

results for the UMM, the estimation of the first-level residual (ζε) is 0.1139 and its 

standard error is 0.0075.  Thus, ζε cannot be tested to be zero with the Z-test 

discussed in the previous section; there are enough within-state variations for 

estimation.  Also, the UMM results provide an estimated 1.7811 second-level 

residual (ζ0) and a 0.3550 standard error, which indicate that the among-state 

variation cannot be tested to be zero
13

 either.  Table 4.2 also shows the estimation 

results for the UGM.  The error terms, ζε, ζ0, ζ0, are estimated to be 0.0804, 2.1050, 

and 0.0012, respectively.  Their variances are 0.0056, 0.4243, and 0.0012, 

respectively. With the same tests as for the UMM, these UMG results consistently 

suggests a two-level model.   Therefore, the MMC is necessary to characterize both 

within- and among- state variations in the response variable.   

The histogram shows that the natural logarithm of the DPW is approximately 

normally distributed.  The empirical growth plots and the UMM as well as the UGM 

indicate that the MMC is necessary for model building.  Thus this study can add and 

test predictors.  Correlations between each pair of variables are calculated before 

adding them into the model (see Table 4.3).  Home sale (homs) and population (pop) 
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have a high correlation (0.94).  If these two variables are in a model together, they 

may cause a multicollinearity problem.  With this problem, these two variables may 

not show significant effects on the response variable, even if they explain a substantial 

fraction of the response variable variation.  To avoid this problem, this study only 

includes home sales in the model.  As the DPW reflects the amount of title insurance 

policies issued and home sales affect the amount of policies, it is more appropriate to 

select home sales versus population.  Home sales can have a more direct effect on 

the DPW than population. 

Equation 4.6 shows the MMC model with all variables, and Table 4.1 lists all 

variable meanings, labels, measurements, and data sources.  The natural logarithm of 

the DPW (dpwlog) is the response variable for the entire model, which is put as the 

response variable at the first level.  The π’s are level-1 constant and coefficients.  

Year (year) is a time indicator.  Year squared (year2) is also added because the 

empirical growth plots show that a number of states had quadratic-shaped trajectories 

of the dpwlog from 1999 to 2008.  Home sales (homs), loss (loss), income (inc), and 

housing price (houp) are at the first level because their values vary over time.  The 

constant and coefficients at the first level can be candidates for the second-level 

response variables.  The regulation style (reg1 to reg4) is the predictor which does not 

vary over time, so it is added at the second level.  Given that this study does not 

expect regulation can influence home sales, loss, income, or housing price, only the 

coefficients of level-1 constant and two time indicators have equations at level 2.  

The γ’s are level-2 constants and coefficients, εij is level-1 residual, and the δ’s are 

level-2 residuals. 
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                                                                          (4.6) 

{

                                            
                                           

                                           

                                

 

where Y is the response variable, the π’s and γ’s denote the level-1 and level-2 

constant and coefficients, εij are level-1 residuals, and the δ’s are level-2 residuals. 

 

As introduced in the Methodology section above, a composite model is created 

for estimation by replacing π0i, π1i, and π6i at level 1 in Equation 4.6 with the level-2 

equations, as shown in Equation 4.7.  Reorganizing Equation 4.7 yields Equation 

4.8.  Replacing π0i, π1i, and π6i creates interactions between the two time indicators 

(year and year2) and regulation style (reg1 to reg4), which are denoted by reg1y to 

reg4y and reg1y2 to reg4y2.  The meanings of the π’s, γ’s, εij, and δ’s in these two 

equations are the same as in Equation 4.6.  The coefficients of these interactions 

represent regulation’s effect on the response variable’s rate of change over time.  

The coefficients of the regulation styles themselves (reg1 to reg4) show regulation’s 

effects at a certain time point.  The coefficients, π2i, π5i, show the effects of their 

corresponding variables’ influences. 

 

                                                        

                                                                

                                                             

                                                                    (4.7) 

 

where Y is the response variable, the π’s and γ’s denote the level-1 and level-2 

constant and coefficients, εij are level-1 residuals, and the δ’s are level-2 residuals. 
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                                                                (4.8) 

 

where Y is the response variable, the π’s and γ’s denote the level-1 and level-2 

constant and coefficients, εij are level-1 residuals, and the δ’s are level-2 residuals. 

 

Although Equation 4.6 through Equation 4.8 include all variables, the model 

building procedure in this study does not jump into a full model; instead, this study 

adds regulation style into the model first and then the other predictors one at a time.  

The order of the variables entering the model depends on their correlations with the 

response variable, starting with the largest correlation (the correlations are listed in 

Table 4.3).  Year squared is added the last.  Thus, the order of all variables entering 

the model is: regulation style, home sales, loss, income, housing price, year squared.  

AIC and BIC are employed to compare these models.  The smaller the AIC and BIC, 

the better the model is. 

Table 4.4 shows the estimation results for all the models.  Model A only 

includes the regulation style and the interactions between regulation styles and year. 

Year (year) has a strongly positive effect (p-value<0.05).  Use and file (reg1) and 

promulgation (reg4) have significant effects (p-value<0.05).  The other two 

regulation styles do not have significant effects (p-value>0.05).  In terms of the 

interactions, only reg2y is significant (p-value<0.05), which indicates that only file 

and use affects the rate of change in DPW. 

Model B adds in home sales and the significance of variables changes from 

Model A.  Year (year) is still strongly significant (p-value<0.05), but regulation does 

not seem to have effects on the DPW except that prior approval (reg3) may lead to a 
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higher DPW.  Since home sales (homs) is significant in Model B (p-value<0.05), 

Model C keeps it in the model and adds loss (loss).  Model C has consistent results 

with Model B, and loss (loss) is significant in Model C (p-value<0.05).  Model D 

adds another variable, income (inc), with results that are consistent with Model B and 

Model C.  Model E adds housing price (houp).  Model E’s results are similar to the 

previous three models except that reg2y becomes significant again while year loses its 

significance.  After year squared enters the model (Model F), year (year) becomes 

significant again.  Year squared (year2) in Model F is significant as well.  In Model 

F, all the variables are significant except income (inc).  Model G takes out income 

and obtains consistent results with Model F. 

Table 4.5 lists the models’ AIC and BIC.  Model A has apparent larger AIC 

(482.3744) and BIC (541.6562) than the other models.  Model B through Model E 

have AIC and BIC close to each other.  AIC and BIC for Model F and G drop by 

about two-third from Model E.  Model G’s AIC (101.5191) and BIC (194.4594) are 

also slightly smaller than Model F.  Recall that the smaller the AIC and BIC, the 

better the model.  Thus Model G is the best model so far. 

The next step is to use the Shapiro-Wilk test on Model G’s error terms to 

examine the normality assumption for the MLE.  This test indicates that Model G 

violates the normality assumption.  One possible reason is that some of the residuals 

depart too much from the overall residual average value.  An examination of the 

residual distribution finds that the residuals for the data points from Iowa may be 

outliers.  Such a result may reflect the fact that Iowa is the only state where the 

government offers its own title guarantee while simultaneously allowing out-of-state 

title insurance companies to sell title products in Iowa. 

This study takes out the data points from Iowa and refits Model G as Model H.  

Table 4.6 shows the results of Model H and Table 4.5 includes its AIC and BIC.  

Model H passes the normality test and has apparent smaller AIC (-64.0733) and BIC 
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(28.4270) than Model G.  Thus, Model H is the best model, which is selected for 

further analysis. 

4.4 ESTIMATION RESULTS AND DISCUSSIONS 

This study selects Model H for future analysis, which passes the normality test 

and has the smallest AIC as well as BIC in the model building process.  Table 4.6 

lists the estimation results of Model H, which is also shown in Equation 4.9.  Model 

H indicates that year (year), year squared (year2), promulgation (reg4), home sales 

(homs), loss (loss), and housing price (houp) have significant effects (p-value<0.05) 

on the natural logarithm of the DPW.  Promulgation (reg4) is associated with higher 

title insurance charges than inactive regulation.  However, neither of its interactions 

with the time indicators (reg4y and reg4y2) is significant (p-value>0.05), which means 

that promulgation does not influence the rate of change in the DPW.  The other 

regulation styles do not significantly affect the DPW. 

 

                                                    

                                                                

                                                           

                                                               (4.9) 

 

Equation 4.10 through Equation 4.14 provide an example to show how 

promulgation regulation can affect title insurance charges.  Equation 4.10 and 

Equation 4.11 report the estimation results of Model H for promulgation- and 

inactive- regulation states, respectively.  This study uses the natural logarithm of the 

DPW.  To convert values to the DPW, analysts can take the exponential of both sizes 

of Equation 4.10 and Equation 4.11, which provides Equation 4.12 and Equation 4.13.  

Equation 4.12 over Equation 4.13 provides the average estimated ratio of the DPW in 

promulgation states over inactive- regulation states.  Equation 4.14 reports this ratio, 
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which depends on the year of the DPW.  This study calculates all estimated ratios 

from 1999 to 2008 (see Table 4.7), which are all around their average value of 3.37.  

This indicates that, on average, the estimated title insurance charges in promulgation 

states can be more than twice higher than estimated charges in inactive-regulation 

states, holding all the other variables the same.  For example, if the average title 

insurance charge from the estimation for inactive-regulation states in a certain year is 

$200, the estimated average charge for promulgation states will be about $674 

($200*3.37), holding all the other variables the same.   

       

                                                   

                                                                 

(4.10) 

 

                                                           

                                                                (4.11) 

 

                                                      

                                                                  

(4.12) 

         

                                                                 

                                                                 (4.13) 

 

                 

             
    (                               )      (4.14) 

 

With the same method, estimated ratios for the other three regulation styles 

against inactive regulation can also be calculated.  Equation 4.15 through Equation 
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4.17 show the ratios for use and file, file and use, and prior approval, respectively.  

The average estimated ratios for these three regulation styles are 0.77, 1.13, and 1.82, 

respectively.  The average estimated ratios for all the five regulation styles are 

shown in Figure 4.8.  Except for the promulgation’s estimated ratio (3.37), average 

estimated ratios for the other three regulation styles against inactive regulation are 

close to 1 (0.77, 1.13, and 1.82).  This figure reflects the estimation results of Model 

H: promulgation (but not the other three regulation styles) has an increase average 

title insurance charge versus inactive regulation.  It is worthwhile to notice that 

although prior approval does not have a significant effect under the 0.05 significance 

level this study selects, it is significant under the 0.1 significance level.    

 

                 

             
    (                                  )  (4.15) 

 

                 

             
    (                                 )    (4.16) 

 

                   

             
    (                                 )  (4.17) 

 

Some market factors also significantly affect title insurance charges (p-

value<0.05): losses, home sales, and housing prices.  Losses (loss) have a coefficient 

of 0.00002, which means that an additional dollar of losses leads to a 0.00002 more in 

the natural logarithm of the DPW (logdpw), keeping other factors the same.  In other 

words, an additional $1 million of losses can add a value of 20 in logdpw.  This 

result is consistent with other lines of insurance.  Losses reflect risks and future costs 

for the insurance business.  The higher the risk, the higher the insurance premium.  

More potential expenses on title-related claims can increase title insurance charges, 

too.   
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Home sales (homs) also have a positive relationship with title insurance 

charges and the coefficient is 0.002.  This means that states with 1 thousand more 

houses sold have a 0.002 higher logdpw value.  Like home sales (homs), housing 

prices (houp) has a positive coefficient (0.005) in this analysis, too, which implies that 

a higher housing price can also lead to a higher title insurance charge.  The two 

factors of home sales and housing prices both reflect the real estate market condition 

in a state.  The explanations for their effects on title insurance charges can be that a 

prosperous real estate market increases the demands for title insurance services, and 

increasing demands can push up title insurance charges.     

4.5 CHAPTER CONCLUSIONS AND LIMITATIONS 

This chapter simultaneously examines how regulatory and market factors 

affect title insurance charges over time and among states, based on each state’s title 

insurance premiums from 1999 to 2008.  This chapter finds that regulation can 

partially explain the variations in title insurance charges among states, although the 

results does not show a significant effect of regulation on charges’ rate of change.  In 

particular, the promulgation states have a higher average estimated charge than 

inactive-regulation states.   This study also finds that title-related losses, state total 

home sales and state housing prices can affect title insurance charges. 

One limitation of this analysis is that the response variable values (the DPW) 

for estimation is one statewide total, not a set of many consumers’ individual 

payments.  The DPW is the annual total title insurance premium of each state, 

equaling to the sum of individual-transaction premiums.  Although this study 

controls for home sales which is highly related to insurance policy numbers, it is still 

reasonable to expect some measurement errors.  While the results of this chapter are 

useful, individual payment information could lead to more satisfying research 

outcomes.  Searching for individual payment data and exploring their patterns can be 

a direction for future studies. 
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Chapter 3 and Chapter 4 indicate that after taking market factors into account 

regulation styles can still partially explain the among-state variations in title insurance 

charges.  Why do regulation styles affect title insurance charges?  These two 

chapters have not provided answers for this question.  The next chapter of this 

dissertation seeks to explore the approaches through which regulation affects title 

insurance charges by testing two hypotheses based on the regulation theories 

discussed in Chapter 2.   



57 

 

Chapter 4 Note 

                                                 
1
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cannot be tested to be zero.  
13

 Since the error terms are assumed to be normally distributed, a Z-test can evaluate 

whether the null hypotheses that the residual variances equal zero.  The Z-test is 

based on the distance an estimated variance from zero. If this distance is more than 

about 1.96 standard deviations away (the significance level is 0.05), the variance 

cannot be tested to be zero.  

http://www.census.gov/compendia/statab/cats/income_expenditures_poverty_wealth/household_income.html
http://www.census.gov/compendia/statab/cats/income_expenditures_poverty_wealth/household_income.html
http://www.census.gov/popest/data/historical/2000s/index.html
http://www.census.gov/hhes/www/income/data/statemedian/
http://www.fhfa.gov/Default.aspx?Page=87
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Chapter 5 How Regulation Can Affect Title Insurance Charges
1
 

This dissertation evaluates the effects of regulatory and market factors on title 

insurance charges in different states.  Chapter 3 and Chapter 4 consistently indicate 

that regulation partially explains the among-state variation in title insurance charges, 

even after taking market factors into account.  This chapter seeks to develop possible 

explanations for the existence of a regulation effect.  In other words, this chapter 

explores the approaches through which regulation affects title insurance charges.  

As discussed in Chapter 2, there are two possible explanations in theory for 

the relationship between regulation and market prices.  First, government 

interference can reduce business efficiency by limiting competition (Tercheck and 

Conte, 2001), creating bureaucratic expenses (Clarke, 2000), or adding a burden of 

costs on business to comply with distinguished public policies (Grace and Klein, 

2009).  This chapter evaluates whether regulation affects title insurance charges by 

influencing market competition.  Title insurance data, such as costs of underwriters 

in each state and expenses for regulating insurance rates, are not available to test the 

other efficiency-related hypotheses. 

The capture theory of regulation is the second possible explanation in 

literatures for the relationship between regulation and title insurance charges.  This 

theory states that the regulated industry can “capture” regulators to set up policies in 

favor of the industry (Stigler, 1971).  Recent capture theory studies have considered 

whether regulator characteristics influence outcomes, the “effects of revolving doors” 

(Dal Bo, 2006).  One most important characteristic is whether regulators have 

careers in the regulated industry prior to their tenures or pursue after-office careers in 

the industry.  If so, the hypothesis would be that they are more likely to support 

policies favorable to the industry (Gormley, 1979; Cohen, 1986, Grace and Philips, 

2006).  Such a hypothesis can be tested by correlating industry-favorable policies to 
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an increase in market prices.  Thus, the hypothesis for this study becomes: if an 

insurance commissioner’s prior- or after- office career is in the insurance industry, 

title insurance charges in this state are likely to be higher than if there are no 

connections.  It is also possible to test the relationships between market prices and 

the choices between appointing and electing insurance commissioners, 

commissioners’ political parties, and genders. 

The first section describes the data used for the empirical tests.  Section 5.2 

introduces the methodology of this chapter.  The next two sections discuss the model 

building process and estimation results.  Section 5.5 summaries the conclusions and 

limitations of these tests. 

5.1 DATA 

This chapter tests two hypotheses: first, whether regulation affects title 

insurance charges by influencing competition; second, whether regulators’ 

characteristics can affect title insurance charges.  The characteristics include 

insurance commissioners’ prior-office careers, after-office careers, choices between 

appointing and electing insurance commissioners, political parties, and genders.  

This chapter uses a longitudinal dataset which includes title insurance charges and 

other information from 50 states and Washington D.C. in 1999, 2000, and 2002.  

Table 5.1 lists each factor’s name, definition, and data source.  Table 5.2 shows the 

data’s means, standard deviations, maximums, and minimums, if applicable. 

The dataset includes title insurance charges from 50 states and Washington 

D.C. in 1999, 2000, 2002.  No title insurance charges for individual transactions are 

available, so this study uses the sums of title insurance direct premiums written 

(DPW) in each state during the time periods of interest.  The DPW data are available 

in the annual reports of Demotech, Inc.,
2
 which is the sum of individual-transaction 

premiums in each state every year.  As shown in Table 5.2, the DPW in this dataset 
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has a wide range of over $3 billion to about $0.8 million.  The mean value of all the 

state DPW is about $229 million.  

This study uses two factors to represent competition in the title insurance 

market: the number of title insurance underwriters in each state (Schneiberg and 

Bartley, 2001; Lambert and McGuire, 1982; hereafter underwriter numbers) and 

market shares of the top 3 title insurance underwriters (Meier, 1988; hereafter top 3 

market shares), information also available in the annual reports of Demotech, Inc.
3
  

Figure 5.1 through Figure 5.3 show histograms of underwriter numbers in 1999, 2000, 

and 2002, respectively.  Most states had 14 to 28 title insurance underwriters in 

1999.  Iowa only had 7 underwriters and in 1999 Ohio had the most underwriters, 

32.  Underwriter numbers also show the similar patterns in 2000 and 2002.  Most 

states had 12 to 26 title insurance underwriters in 2000 and 12 to 25 in 2002.   

The number of underwriters cannot completely define competition in the title 

insurance market because this market is very concentrated, as a small number of 

underwriters hold a large market share.
4
  For example, the four largest title insurance 

companies in the US (Fidelity National, First American, Stewart Title and Old 

Republic; Land America, another large firm, filed bankruptcy in 2008) sold 92 

percent of title policies in 2008 and 87 percent in 2007.
5
  Thus, this study also uses 

market shares of the top 3 underwriters in each state every year to measure 

competition.  Figure 5.4 through Figure 5.6 show the distributions of the market 

shares, which indicate that in most states the top 3 competitors sold more than 50 

percent of the policies in these three years and in no states were there less than 40 

percent. 

This dataset includes five regulator characteristics: prior-office careers; after-

office careers; choices between appointing and electing insurance commissioners; 

political parties; and genders.  Prior- and after- office careers refer to whether 

insurance commissioners are from the insurance industry or pursue a career in the 
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insurance industry after their state regulatory employments.  Figure 5.7 shows career 

choices for each year.  There are 14 commissioners who were in the office in 1999 

had worked in the insurance industry before their tenures.  For 2000 and 2002, 13 

and 10 commissioners had come from the insurance industry, respectively.  Eight 

commissioners who were in office in 1999 later worked in the insurance industry 

afterwards; nine and seven for 2000 and 2002, respectively. 

There are two choices for states to select an insurance commissioner: via 

appointment or an election.  A majority of the states appoint insurance 

commissioners (see Figure 5.8): In 1999, 37 insurance commissioners were appointed 

versus 12 elected (with 2 missing).  In 2000, 36 commissioners were appointed 

versus 12 elected (with 3 missing).  In 2002, 37 commissioners were appointed 

versus 11 were elected (with 3 missing).  Political party refers to party affiliations, 

either a Republican or Democrat.  In 1999, 2000, and 2002, 30 commissioners were 

Republicans (see Figure 5.9).  Most states had male insurance commissioners in 

these three years: there were 35 male commissioners in 1999, 33 in 2000, and 31 in 

2002 (see Figure 5.10). 

As in previous chapters, the term of regulation in this dataset refers to five 

alternative regulation styles: inactive regulation, use and file, file and use, prior 

approval, and promulgation.  A detailed discussion regarding the processes of these 

regulation styles can be found in Chapter 1.  A state with inactive regulation permits 

underwriters to set title insurance charges and only intervenes if market charges are 

considered inappropriate.  In the three promulgation states (Florida, New Mexico, 

and Texas) state insurance agencies decide title insurance charges.  Most states use 

the other three regulation styles: use and file, file and use, and prior approval.  With 

these three styles, title insurance companies propose charges for state insurance 

agencies to approve.  In prior-approval states title insurance companies cannot use 

the proposed charges until state agencies approve them.  With use-and-file or file-
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and-use regulation they can use the proposed charges before states’ approval.  Use-

and-file and file-and-use regulation styles are similar.  In some states title insurance 

companies must propose rates whenever there are changes and in some other states 

state insurance agencies have developed schedules for title insurance companies to 

submit proposed charges. 

This dataset also includes three significant variables from Chapter 4: title 

insurance related losses (hereafter losses), state total home sale volumes (hereafter 

home sales), and state median household incomes (hereafter incomes).  Losses 

claimed by consumers can reflect title-related risks and affect prices.  The losses 

claimed by consumers alone are not available in any datasets.  The loss data in this 

study is the “loss” from Demotech Inc., a third-party financial institution;
6
 this factor 

includes losses claimed by consumers, expenses reserved for future losses, and related 

administrative costs.  State home sales
7
 and income

8
 in each year are obtained from 

the US Census Bureau. 

5.2 METHODOLOGY 

This chapter seeks to explain regulation’s effects on title insurance charges.  

There are two hypotheses to test: (1) whether regulation affects title insurance charges 

by influencing competition, and (2) whether regulators’ characteristics can affect title 

insurance charges.  The characteristics of interest include insurance commissioners’ 

prior-office careers, after-office careers, political parties, genders, and choices 

between appointing and electing commissioners.  These tests use a longitudinal 

dataset.  Recall that Chapter 4 employs the multilevel model for change (MMC) to 

analyze a longitudinal dataset.  This chapter also uses a MMC model as the 

methodology. 

A more detailed introduction for the MMC can be found in Chapter 4.
9
  

Overall, the MMC allows an analyst to test some factors’ effects on another factor 

both over time and at a certain time point.  The over-time effects can also be called 
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the effect on the rate of change of the response variable.  The effect at a certain time 

point can be considered as predictors’ effects on the response variable across research 

subjects.  The MMC includes two levels of regression models to characterize the 

over-time and cross-subject effects.  The first level submodel measures predictors’ 

effects on the rate of change and the second level submodel explains the response 

variable’s variation across subjects. 

Recall that in Chapter 4 there are two issues to check before model building.  

First, since maximum likelihood estimation (MLE) is used for model fitting, both the 

response variable and the error term ought to follow a normal distribution.  As 

shown in Chapter 4, DPW data can be right-skewed, which violates the normality 

assumption for the estimation method.  Taking the natural logarithm of the DPW, 

labeled dpwlog, can solve this problem.  Figure 5.11 and Figure 5.12 shows the 

histograms of the DPW and dpwlog in this dataset, respectively.  Apparently, the 

logarithm transforms the DPW data into a distribution that cannot be distinguished 

from a normal distribution.  Thus, this chapter continues to use dpwlog as the 

response variable values. 

The second issue to check is whether there is enough within- and among- state 

variations to use the two-level model.  If either kind of variations is trival, a one-

level regression model will be sufficient.  Chapter 4 uses two simple MMC, the 

unconditional means model and unconditional growth model, to check this issue.  

Since the previous chapters have all shown strong within- and among- state variations 

in title insurance charges, this chapter completes the model building process first and 

then conducts tests (discussed later in this section) for the selected model to make sure 

the two-level model is indeed necessary. 

Equation 5.1 is a MMC with only one predictor (Xi).  To simplify the 

explanation, this predictor is assumed to be time-constant.  According to the rule of 

thumb, a time-constant predictor should enter the second level submodel.  This is 
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because the level-1 submodel measures the within-subject variation over time and the 

level-2 submodel explains the among-subject variation.  In this equation, Yij is the 

response variable and Xi is the predictor. The subscript of i indicates the subject and j 

denotes the time period.  The level-1 and level-2 submodels have the π’s and the γ’s 

as constants and coefficients, respectively.  The εij are the level-1 residuals and the 

δ0i is the level-2 residual.   

 

                                                                (5.1) 

                                                                                                          

 

where the π’s are the level-1 constant and coefficients,  the γ’s are level-2 

constants and coefficients, εij are the level-1 residuals, and the δ0i is the level-2 

residual.  

 

The difference between Equation 5.1 and Equation 4.3 in Chapter 4 is that 

Equation 5.1 does not have π1i at the second-level submodel.  This is because 

Chapter 4 already shows that regulation styles do not affect the rate of change in title 

insurance charges.  In other words, regulation styles do not affect the estimated value 

of π1i.   Thus, π1i has been removed here.  To estimate this model, the π’s need to 

be replaced with the second-level submodel.  The new model is called a composite 

model, shown as Equation 5.2.  Reorganizing Equation 5.2 we can get Equation 5.3.  

Yij, Xi, γ’s, εij, and δ’s in the two equations have the same meanings as in Equation 5.1. 
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                                                         (5.2) 

 

where the π’s are the level-1 constant and coefficients,  the γ’s are level-2 

constants and coefficients, εij are the level-1 residuals, and the δ0i is the level-2 

residual.  

 

                                                         (5.3) 

 

where the π’s are the level-1 constant and coefficients,  the γ’s are level-2 

constants and coefficients, εij are the level-1 residuals, and the δ0i is the level-2 

residual.  

 

Although Equation 5.3 has one predictor to simplify the methodology 

explanation, this study seeks to test how multiple variables affect the DPW.  Thus, a 

series of models are fitted with various numbers of predictors.  To compare models, 

this study employs the Akaike Information Criterion (AIC) and the Bayesian 

Information Criterion (BIC) (Singer and Willett, 2003: 116-122).  Like the R-square 

and adjusted R-square used in Chapter 3, the AIC and BIC also measure a model’s 

goodness of fit.  The main reason this chapter employs these two indexes versus R-

square or adjusted R-square is that this chapter uses the MLE for estimation instead of 

the ordinary least square (OLS).  The basic logic of the MLE is to select the model 

with the highest likelihood for observations to occur.  A log likelihood (LL) is 

produced for each estimated model.  The higher the LL, the better the model.  

However, adding a predictor in to a model can increase its LL even though this 

predictor cannot explain the response variable’s variation.  The AIC can actually 

measure a model’ goodness based on the number of parameters in the model, and the 
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BIC assesses models taking both parameter numbers and the data sample size into 

consideration.  The smaller the AIC or BIC, the better the model. 

To make sure a two-level model is necessary, this study conducts two 

hypothesis tests on errors of the selected model.  As discussed in Chapter 4, the first 

level residuals (εij) have a variance of ζε
2
, which represents the within-state variation.  

Similarly, ζ0
2
 is the variance of the second level residuals δ0i, which represents the 

variation in the first-level intercept or the initial status of the response variable.  

Since the sample size is large enough, a Z-test can evaluate whether the residual 

variances are zero.  A Z-test evaluates the distance that an estimated variance is from 

zero.  If this distance is more than 1.96 standard deviations away from zero (the 

significance level is 0.05), the variance significantly differs from zero.  If these two 

variances significantly differ from zero, we can conclude that there are enough 

within- and among- state variations to use the MMC, which also means that the first-

level intercept or the initial status has a random effect on the response variable.   

5.3 MODEL BUILDING 

This chapter uses the MMC to test whether regulation affects title insurance 

charges by influencing competition.  It also tests whether regulators’ characteristics 

can affect title insurance charges, such as insurance commissioners’ prior-office 

careers, after-office careers, states’ choices between appointing and electing 

commissioners, commissioners’ political parties, and genders.  This model uses the 

natural logarithm of the DPW (dpwlog) as the response variable.  The predictors 

include underwriter number (under), top 3 market share (top3), insurance 

commissioner’s prior-office career (prior), after-office career (after), choices between 

appointing and electing commissioners (sel), political party (party), gender (gen), and 

five regulation style (reg).  This model also controls for time period the DPW is in 

(year), title-insurance related loss (loss), state home sales (homes) and income (inc).  

Table 5.1 lists all variables’ meanings, labels, measurements, and data resources.   
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Equation 5.4 presents the general model with all variables.  The π’s are 

Level-1 constant and coefficients.  The γ’s are level-2 constants and coefficients, εij 

are level-1 residuals, and the δ’s are level-2 residuals.  All first-level variables’ 

effects on title insurance charges are not expected to change by regulation style, as 

Chapter 4 has indicated that regulation does not influence the rate of change in title 

insurance charges, only the intercept (π0i) has an equation on the second level.   

 

                                                         

                                                              

                                                                     (5.4) 

                                                                                                            

 

where the π’s are level-1 constant and coefficients,  the γ’s are level-2 

constants and coefficients, εij are level-1 residuals, and the δ’s are level-2 residuals. 

  

For estimation, a composite model is created by replacing π0i at the first level 

with the second-level submodel.  Equation 5.5 reports the composite model.  

Reorganizing Equation 5.5 produces Equation 5.6.  The π’s, γ’s, εij and δ0i have the 

same meanings in these two equations are the same as in Equation 5.4.  Each 

coefficient shows the effect of the corresponding variable on the response variable. 

 

                                                          

                                                             

                                                                                      (5.5) 

 

where the π’s are level-1 constant and coefficients,  the γ’s are level-2 

constants and coefficients, εij are level-1 residuals, and the δ’s are level-2 residuals. 
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          [                                          

                                                             

                               ]                                  (5.6) 

 

where the π’s are level-1 constant and coefficients,  the γ’s are level-2 

constants and coefficients, εij are level-1 residuals, and the δ’s are level-2 residuals. 

 

Although Equation 5.6 shows the model with all variables, the model building 

strategy for this study is to add regulation style and the control variables (year, loss, 

home sale, and income) from Chapter 4 first, and then the competition variables 

(underwriter number and top 3 underwriters’ market share) to test the first hypothesis; 

regulators’ characteristics are tested afterwards for another hypothesis.  The AIC and 

BIC are used for model comparison: the smaller the AIC and BIC, the better the 

model.  Table 5.4 shows the estimation results (variable p-values) of all models and 

Table 5.5 lists the AIC and BIC of these models.  Details of model building are 

explained as below.       

Model A only includes regulation style and the control variables from Chapter 

4 (year, loss, income, and home sales).  This analysis codes regulation style (reg) as 

categorical variable, so the significance of this variable refers to the overall effect of 

all regulation styles on title insurance charges, which is not significant in Model A (p-

value>0.05).  Loss (loss) and income (inc) do not show significant effects (p-

value>0.05).  Consistent with Chapter 4, year (year) and home sales (homs) can 

significantly influence title insurance charges (p-value<0.05).  The AIC and BIC for 

Model A are 251.7 and 255.5, respectively. 

Model B adds the two variables to measure competition in the title insurance 

market: underwriter number (under) and top 3 underwriters’ market share (top3).  As 
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shown in Table 5.4, underwriter number (under) is significant (p-value<0.05) but not 

top 3 underwriters’ market share (top3) (p-value>0.05).  Other variables’ 

significances are consistent with Model A.  Although one new variable is significant, 

the AIC (259.6) and BIC (263.4) of Model B are slightly higher than Model A.  This 

may be because the two competition variables are correlated to each other.  It maybe 

useful to remove top3, the insignificant competition variable, later in the process. 

Recall that this study’s first hypothesis tests is whether regulation influences 

title insurance charges by influencing competition.  To conduct this test, Model C 

includes an interaction between regulation and underwriter number, labeled undreg.  

If this interaction is significant, regulation and underwriter’s effects are related.  

According to Model C’s results, undreg is not significant (p-value>0.05).  This 

means that Model C does not show evidence to support the first hypothesis.  Another 

point to notice in Model C is that underwriter number becomes insignificant (p-

value>0.05) and AIC (273.2) as well as BIC (277.0) increase from Model B.  These 

results imply that this interaction may need to be removed later in the process. 

The next step is to add regulators-characteristic variables in the model.  This 

study first include insurance commissioners’ prior-office career (prior) and after-

office career (after).  Model D reports the results.  These two career variables are 

insignificant (p-value>0.05).  The significances of other variables remain as before.  

The AIC and BIC of Model D are close to Model C: 276.8 and 280.6, respectively. 

Model E to Model G continue to add characteristics variables in the model in 

the order of choices between appointing and electing commissioners (sel), political 

party (party), and gender (gen).  The results in Table 5.4 show that sel has a 

significant effect (p-value<0.05) on title insurance charges but not party or gender (p-

value>0.05).  These models’ AIC and BIC are all around 275. 

In the process of adding variables, the AIC and BIC keep going up.  Also, a 

number of variables in Model G are insignificant.  These results suggest that a better 
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model ought to take out some of the insignificant variables, starting with the control 

variables.  Model H removes loss and its AIC (227.3) and BIC (231.1) drop by about 

50 from Model G.  Model I continues to take out income (inc) and its AIC (206.4) 

and BIC (210.2) decrease by about another 20. 

As discussed earlier in this section, top 3 underwriters’ market share (top3) 

and the interaction between underwriter number and regulation (undreg) may need to 

be removed as well.  Model J and Model K take out these two variables, 

respectively.  Model J’s AIC (197.9) and BIC (201.7) drops to be around 200.  

Model K holds the lowest AIC (185.1) and BIC (188.9) among all the models, which 

can be a candidate for further analysis. 

Two tests to make sure a two-level model is necessary are conducted for 

Model K.  Again, the tests are 1) H0: ζε
2
 = 0 versus Ha: ζε

2
 ≠ 0, and 2) H0: ζ0

2
 = 0 

versus Ha: ζ0
2
 ≠ 0.  The former test is for within-state variation and the latter is for 

among-state variation.  The p-values for the two tests are both smaller than the 

significance level of 0.05.  Thus, we can reject the null hypotheses and conclude that 

a two-level model is necessary, which means that the intercept’s effect is random.  

Based on the results, Model K with the smallest AIC a BIC is appropriate for further 

analysis.  

5.4 ESTIMATION RESULTS AND DISCUSSIONS 

Following the modeling building process, this study selects Model K for 

analysis.  Table 5.6 shows the expanded estimation results for Model K.  Most 

variables in this model are categorical and several of them have more than two levels 

of values.  These expanded results include tests of all levels of each categorical 

variable against their baseline.  For example, if the variable of year 2002 is taken as 

the baseline, Table 5.6 shows that the 1999 average estimated dpwlog is 0.2987 lower 

than the 2002 average estimated dpwlog, holding the other variables constant.  

Similarly, the 2000 average estimated dpwlog is 0.4169 lower than the 2002 average 
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estimated dpwlog, holding all the other variables constant.  These two effects are 

both significant (p-value<0.0001<0.05). 

Does regulation affect title insurance charges by influencing competition? 

The interaction between underwriter number and regulation (undreg) is used to 

conduct the test for this hypothesis during the model building process.  Undreg is not 

significant (p-value>0.05) in any of the models in the process, so it has been removed 

from Model K.  Therefore, the estimation results do not show evidence for 

regulation affecting title insurance charges by influencing competition. 

However, underwriter number (under) does show a significant effect on title 

insurance charges (p-value<0.05).  Model K provides a coefficient of 0.0513 for 

under, which means that if there is one extra underwriter in the market, the average 

estimated dpwlog increases by 0.0513.  This conclusion is indeed opposite to the 

economic theory that the more the competition the lower the price.  One explanation 

can be that title insurance business depends on title-related property records.  If each 

company in the market can have a bigger market share, its dataset can be used for 

more insurance transactions, so the average cost on each transaction can be lower.  

When underwriter numbers go up, market shares for each underwriter go down, and 

any individual insurance transaction costs increase.  Increasing costs can result in 

higher charges on consumers.  Another possible explanation is that if a state’s title 

insurance charges are relatively high, more underwriters can be attracted to conduct 

business in that state.  However, this explanation raises a point that instead of 

underwriter numbers influencing charges, charges may affect underwriter numbers.  

If this is true, other models ought to be used to control the simultaneous effects. 

Do insurance commissioners’ career choices affect title insurance 

charges? 

This question refers to the first part of the revolving-door hypothesis for this 

study.  In Model K neither prior nor after is significant (p-value>0.05).  Thus, 
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Model K does not show evidence for insurance commissioners’ career choices to 

affect title insurance charges.  In other words, there is no empirical evidence to 

support the hypothesis that commissioners who have served in the insurance industry 

before their tenures or pursue a career in the insurance industry afterwards are more 

likely to support the title insurance industry.  As discussed at the beginning of this 

chapter, this hypothesis is based on the revolving-door theory, one important 

dimension of the capture theory in regulation.  This analysis contributes to the 

capture / revolving door theory with an empirical test in a specific industry.  In this 

case, a regulator’s prior industry experience is not associated with higher title 

insurance charges. 

Do regulators’ other characteristics influence title insurance charges? 

This study also tests whether other characteristics of regulators, such as 

choices between appointing and electing insurance commissioners, commissioners’ 

political parties, and gender.  Only choices between appointing and electing 

commissioners (sel) is significant in Model K (p-value<0.05), which has a coefficient 

of 0.6206.  This means that on average, a state appointing its insurance 

commissioners can have a 0.6206 higher estimated dpwlog than a state electing its 

commissioners.  One possible explanation is that elected commissioners can be more 

responsive to consumers’ cost concerns than an appointee whose position reflects 

dependence on a governor or other officials. 

According to the results of Model K, political party (party) and gender (gen) 

do not have significant effects on title insurance charges (p-value>0.05).  This means 

that title insurance charges are not influenced by whether an insurance commissioner 

is a member of either the Democratic or Republican parties.  The existence of a male 

or female insurance commissioner also does not influence a state’s title insurance 

charges. 
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In addition to the two hypotheses, Model K also provides consistent results 

with the previous chapters.  Promulgation-regulation has a positive effect on title 

insurance charges (p-value<0.05).  The average difference in the estimated dpwlog 

between a state using promulgation and inactive regulation is 1.3518, holding all the 

other variables constant.  Home sales (homs) can also affect title insurance charges.   

5.5 CHAPTER CONCLUSIONS AND LIMITATIONS 

This chapter seeks to explain why regulation can affect title insurance charges 

by testing two hypotheses: (1) whether regulation affects title insurance charges by 

influencing competition, and (2) whether regulators’ characteristics can affect title 

insurance charges, such as insurance commissioners’ prior-office careers, after-office 

careers, choices between appointing and electing commissioners, commissioners’ 

political parties and genders. 

The test results do not support the first hypothesis.  The tests do not show 

evidence for the revolving-door effect in title insurance, either.  In other words, the 

results imply that the career choices of insurance commissioners prior or after their 

tenures do not affect title insurance charges.  Among the other characteristics of 

regulators, only choices between appointing and electing commissioners affect title 

insurance charges.  The results indicate that states appointing commissioners can 

have a higher average estimated title insurance charge than states electing 

commissioners.  Political parties and genders of insurance commissioners do not 

affect title insurance charges. 

This analysis still has limitations.  The title charge values are total state title 

insurance premiums rather than individual consumer transactions.  This study tests 

whether underwriter numbers can affect title insurance charges.  However, the 

results imply a possibility that charges can also affect underwriter numbers.  The 

model used in this analysis cannot distinguish between these simultaneous effects, if 

they exist.  In the selected model only a few variables are significant and the 
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explanatory power of the model can be relatively low.  More predictors are needed 

for future studies.  Also, this study attempts to test how characteristics of insurance 

commissioners influence title insurance charges.  As title insurance only counts for a 

small portion of insurance regulation in each state, it may be too small to be 

influenced by insurance commissioners’ prior / after careers, political parties, and 

genders.  It will be interesting for future studies to test the characteristics of 

regulators who are specifically responsible for title insurance regulation.  
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Chapter 6 Conclusions, Recommendations, and Future Work 

This dissertation evaluates among-state variations in title insurance charges 

and explores approaches to rationalize these variations.  Chapter 3 through Chapter 5 

conduct three empirical tests regarding the effects of regulatory and market factors on 

title insurance charges.  The first section of this chapter summarizes the conclusions 

of these tests (also see Table 1.3) and provides policy recommendations based on the 

results.  Section 6.2 discusses the limitations of these tests and potential future work 

for this study.   

6.1 CONCLUSIONS AND POLICY RECOMMENDATIONS 

This dissertation conducts three empirical tests regarding the effects of 

regulatory and market factors on title insurance charges.  The results indicate that 

taking account for market factors, regulation can partially explain the title insurance 

charge differences among states.  This dissertation also attempts to explore how 

regulation affects title insurance charges by testing regulation’s influence on market 

competition, the market effects of insurance commissioners’ career choices, political 

parties, genders, and choices between appointing and electing commissioners.  

Among these factors only the choices between appointing and electing commissioners 

show a significant effect on title insurance charges.  This section first summarizes 

chapter conclusions, and then discusses policy recommendations. 

Title insurance charges consist of regulated prices and unregulated fees.  

Chapter 3 assesses how regulatory and market factors affect regulated prices in title 

insurance.  The dataset used in this chapter includes price quotations from the four 

largest title insurance companies: First American, Fidelity National, Stewart Title, and 

Old Republic.  This chapter builds a multiple regression model with title insurance 

price as the response variable.  Predictors are regulation style, service included in 

prices, title-related loss, property value, state population, housing price, and income.  
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The results indicate that four out of the five regulation styles do not have significantly 

different prices from each other.  Only the promulgation regulation style is 

associated with a higher title insurance price than inactive regulation, on average.  

The estimation results for Chapter 3 can be found in Table 3.7.  Since this analysis 

uses the square root of prices as the response variable values in the model, a marginal 

difference in title insurance prices between promulgation and inactive regulation 

styles cannot be directly extracted.  However, the results indicate that holding all the 

other factors the same, promulgation regulation can have an 8.56 higher value in the 

square root of prices than inactive regulation, on average.  The results also show that 

property values, losses, populations, and housing prices explain some title insurance 

price variations among states.  Chapter 3 discusses an example illustrating the 

difference in title insurance prices between promulgation and inactive-regulation 

states.  For states using premium only for coverage, $1.8 billion for loss, $400,000 

for property value, 6.05 million for population, and 206.69 for housing price, the 

estimated average title insurance price for promulgation states is $2,090 and for 

inactive-regulation states is $1,381.  Thus, given the chosen values of other variables 

in this example, the estimated title insurance price in a state with promulgation 

regulation style, on average, is more than $700 higher than a state allowing 

competition in the market. 

Chapter 3 analyzes title insurance prices at a certain time point.  Chapter 4 

considers whether total title insurance charges over time and among states are affected 

by regulatory and market factors, based on each state’s title insurance premiums from 

1999 to 2008.  With a multilevel model for change (MMC), Chapter 4 examines 

among-state variations in title insurance charges while controlling for the within-state 

variations.  The results indicate that promulgation regulation is associated with a 

higher title insurance charge than inactive regulation, on average.  The results do not 

show regulation’s effects on the rate of change in charges.  States using 
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promulgation have an estimated average premium more than triple of the estimated 

average premium in the states with inactive regulation.  Table 4.7 shows the ratios of 

estimated promulgated premiums over inactive-regulation premiums from 1999 to 

2008.  All these ratios are between 3.1 and 3.5, and the average ratio during this time 

period is 3.37.  For example, if an estimated average premium for inactive-regulation 

states is $200, the estimated average premium for promulgation states can be about 

$674 ($200*3.37), holding all the other factors the same. 

Numerous studies have pointed out among-state variations in title insurance 

charges, but there are limited empirical justifications for diverse explanations.  

Chapter 3 and Chapter 4 of this dissertation use a set of regulatory and market factors 

to explain these among-state variations.  The results can provide insights to the title 

insurance reform in different states.  The methodology (MMC) used in Chapter 4 

simultaneously control for diverse factors’ effects over time and among states, which 

contributes to the method development in regulation impact evaluation.       

Chapter 3 and Chapter 4 show that regulation can partially explain the among-

state variations in title insurance charges.  Chapter 5 continues to explore how 

regulation affects title insurance charges.  There are two hypotheses to test:  

whether regulation affects title insurance charges by influencing competition, and 

whether regulators’ characteristics can affect title insurance charges.  Regulators’ 

characteristics of interest include insurance commissioners’ prior-office careers, after-

office careers, choices between appointing and electing commissioners, political 

parties, and genders.  This chapter uses a longitudinal dataset which includes title 

insurance charges and other variables’ information from 50 states and Washington 

D.C. in 1999, 2000, and 2002.  The test results do not support these two hypotheses, 

except that choices between appointing and electing commissioners are associated 

with the state-by-state variations in title insurance charges.  Appointed 

commissioners have a higher average estimated charge than electing commissioners.  
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The estimation results can be found in Table 5.6.  Since this analysis uses the natural 

logarithm of charges as the response variable values in the model, a marginal 

difference in title insurance charges between promulgation and inactive regulation 

styles are not easy to be directly extracted.  However, the results indicate that 

holding all the other factors the same, appointed commissioners can be associated 

with a 0.6206 higher value in the natural logarithm of the DPW than elected 

commissioners, on average.  Chapter 5 provides an opportunity to empirically test 

the capture theory in a specific industry – title insurance; this theory, more 

specifically the revolving-door dimension of this theory, has been discussed for 

decades but corresponding empirical tests are limited.   

On the basis of the research outcomes, this dissertation suggests three policy 

recommendations.  First, state would benefit if they could improve data collection 

for setting or evaluating title insurance prices, particularly in promulgation-regulation 

states.  With promulgation regulation, state insurance departments promulgate title 

insurance prices based on information offered by the title insurance industry.  

Improving data collection may provide better resources to evaluate expenses, risks, 

and profits of the title insurance industry; one result may be reduced promulgated 

prices.  The Government Accountability Office (GAO) and National Association of 

Insurance Commissioners (NAIC) suggest indicators for setting title insurance prices, 

and some of these indicators have not been collected by some states.  For example, 

Texas requires the title insurance industry to provide data regarding losses, operation 

expenses, profits, etc. (Texas Land Title Association, 2012: 7-8).  Eaton et al. (2011: 

99) suggest seven other indicators ought to be considered: “a complete list of the 

underwriters affiliated title agent and title service companies;” “financial data on each 

affiliate, including balance sheets;” “premium policy revenues, broken out by 

residential and commercial;” “the number of files canceled;” “the number of other 
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search reports run that might not translate into policies” “the dollar amount of closing 

and settlement charges;” and “deductibles paid to insurers.” 

Second, increasing competition in the title insurance market can be beneficial.  

The test results consistently indicate that promulgation regulation is associated with a 

higher average title insurance charge than inactive regulation.  Increasing 

competition has two aspects: increasing numbers of competitors and / or allowing 

price competition in the market.  The test results do not show that the higher average 

charge in promulgation states is due to smaller numbers of underwriters.  This study 

recommends that regulators allow title insurance companies to establish their own 

charges.    

There have been some cases in auto insurance which may illustrate the 

benefits of increasing competition.  South Carolina and Massachusetts replaced the 

prior-approval systems with free competition in their auto insurance markets in 1997 

and 2008, respectively.  The auto insurance premium rates had a noticeable drop in 

each of these states after the replacement: in South Carolina average rate decreased 

from $718 to $617 between 1998 and 2001, and Massachusetts’ premiums fell about 8 

percent in 2008 (Texas Conservation Coalition Research Institute, 2011: 12-13).  

Competitive charges may also reduce costs on consumers in the title insurance 

market. 

Another policy recommendation is to encourage consumers’ activities in the 

title insurance business.  This study does not directly test whether consumers’ 

activities can explain title insurance charge variations among states because 

consumers rarely shop for title insurance in any states.  However, this study shows 

that elected commissioners can be associated with a lower average title insurance 

charge than appointed regulators.  One possible explanation is that an elected 

commissioner may be more responsive to consumer concerns on prices than an 

appointee whose position is based on appointed by an elected official.  This result 
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may imply that consumers’ or consumer advocates’ activities can affect title insurance 

charges.    

According to the GAO report of April 2007, most consumers do not shop for 

title insurance by themselves, in part because title insurance usually accounts for 

about 1 percent of the property value and it is only paid during the purchase or 

refinance of the property (GAO, 2007: 19).  As indicated in that GAO report, 

consumers usually purchase title insurance products recommended directly by either 

real estate agents, mortgage lenders, or some other parties involved in the real estate 

business.  If individual consumers do not pay attention to title insurance, one 

approach would be to encourage consumer associations or other advocates to 

participate in title insurance regulation process, such as through public hearings 

regarding title insurance charges.  In the meanwhile, strengthening consumers’ 

education on title insurance products can be beneficial in the long run.             

6.2 LIMITATIONS AND FUTURE WORK 

Each of the tests in this dissertation has its own limitations.  Chapter 3 has 

three main limitations in the test.  First, the evaluation focuses on regulated prices, 

one of the two components of title insurance charges.  Further evaluation of the 

variations among states in unregulated fees would be useful.  Second, other market 

factors to influence prices such as home transaction numbers are not included in 

Chapter 3.  Chapter 3 also does not provide information for title insurance charges’ 

rate of change over time. 

Chapter 4 overcomes Chapter 3’s limitations by measuring title insurance 

charges’ both over-time and across-state variations.  It also adds home transaction 

numbers in the model.  The DPW used to represent title insurance charges is not the 

individual payment on the consumer side but rather set of aggregate title insurance 

charges each year in each state.  Although this study controls for home sales which 

are correlated to numbers of insurance policies issued, it is still reasonable to expect 
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some errors in this measurement.  Longitudinal data for consumers’ individual 

payments could improve future studies. 

Chapter 3 and Chapter 4 indicate that state promulgation of rates has a 

significant positive effect comparing to inactive regulation, but not the other three 

regulation styles.  There are three states promulgating title insurance rates.  Taking 

these three states out of the dataset and rerunning the model may provide an 

opportunity to emphasize the effects of the other regulation styles.  Another model to 

be considered is a function of regulation style on title insurance charges and other 

market factors.  This model may show whether market prices and other factors can 

also influence regulatory choices while regulation affects market prices.      

Chapter 5 attempts to explore how regulation influences title insurance 

charges and the analysis also has limitations.  First, this study tests whether 

underwriter numbers can affect title insurance charges.  The results imply a 

possibility of the reverse situation that charges can affect underwriter numbers.  The 

model used in this analysis cannot distinguish between these simultaneous effects, if 

they exist.  The second limitation is that in the selected model for this analysis, only 

a few variables are significant, so the explanatory power of the model is relatively 

low.  More predictors and additional data could improve future studies.  This study 

attempts to test how characteristics of insurance commissioners influence title 

insurance charges.  However, title insurance only accounts for a small portion of 

insurance regulation in each state, and other insurance lines are likely to be more 

important to commissioners.  It will be interesting for future studies to test the 

characteristics of regulators who are specifically responsible for title insurance 

regulation.  To collect information for regulators other than insurance 

commissioners, interviews and case studies can be helpful.  Interviews on regulators, 

title companies, and title agents may also provide other information to analyze how 
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regulation influences title insurance charges, such as the rationales for states to choose 

different regulation styles and the process for state to promulgate prices. 

Another important factor, quality of title insurance service, may also explain 

the among-state variations in title insurance charges.  In principal, service quality is 

correlated to market prices.  It is possible that higher title insurance charges in some 

state reflect higher level of service quality, such as a more thorough search for title 

records and a better customer services.  However, no quality information is available 

from state insurance agencies or the title insurance industry.  Future scholars may 

interview consumers and / or conduct surveys on consumers to collect quality-related 

information.     

  



84 

 

Appendix:  Tables and Figures 

Table1.1 Title Insurance Rate Regulation Processes 

No Active Regulation – 11 States and Washington D.C. 

1. Title insurer sets rates. 

2. Regulatory review takes place only on an ad hoc basis, usually in the event of consumer 

or competitor complaints. 

Use and File – 4 States 

1. Title insurer sets rates. 

2. Title insurer offers and completes transactions using the derived rates. 

3. Title insurer files rates within a state-mandated timeframe; no formal justification is 

required. 

4. Title insurer continues to use rates provided that the state does not object, but must 

maintain the rates that were filed. 

File and Use – 22 States 

1. Title insurer sets rates. 

2. Title insurer files rates with state agency. Justification requirements vary by state. 

3. Title insurer offers and completes transactions using the derived rates. 

4. State agency approves or rejects filed rates 15 to 75 days after filing. 

5. Title insurer must maintain the rates that were approved. 

Prior Approval – 6 States 

1. Title insurer sets rates. 

2. Title insurer files rates with state agency. Justification of proposed rates must be provided. 

3. State agency approves or rejects filed rates within 15 to 60 days. 

4. Title insurer offers and completes transactions using approved rates. 

5. Title insurer must maintain the rates that were approved. 

Promulgated Rate – 3 States 

1. State regulatory agency collects data and hears testimony regularly from title insurers, 

consumers, and other parties related to title insurance transactions. 

2. State regulatory agency formulates “rate charts”, which set title insurance policy rates 

based on transaction size, on the basis of collected data. 

3. Title insurer offers and completes transactions using promulgated rates. 

4. Title insurer must maintain the rates that were developed by the regulatory body. 

Sources: 1) Clifton, Robert. (2000). Taxonomy and Anatomy of Title Insurance Rate 

Regulation. Austin: The University of Texas at Austin; 2) Eaton, Joseph W. and David J. 

Eaton. (2007). The American Title Insurance Industry. New York: NYU Press. 
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Table 1.2 Title Insurance Regulation Styles by State 

No Active Regulation Use and File File and Use Prior Approval Promulgated 

Alabama Kansas Alaska Arizona Florida 

Arkansas Utah California Connecticut New Mexico 

Georgia Vermont Colorado Idaho Texas 

Hawaii Wisconsin Delaware New Hampshire  

Illinois  Kentucky New Jersey  

Indiana  Louisiana South Carolina  

Iowa  Maine   

Massachusetts  Maryland   

Mississippi  Michigan   

Oklahoma  Minnesota   

Virginia  Missouri   

West Virginia  Montana   

Washington D.C.  Nebraska   

  Nevada   

  New York   

  North Carolina   

  North Dakota   

  Ohio   

  Oregon   

  Pennsylvania   

  Rhode Island   

  South Dakota   

  Tennessee   

  Washington   

  Wyoming   

Sources: Clifton, R. (2000). Taxonomy and Anatomy of Title Insurance Rate Regulation. 

TX: The University of Texas at Austin; and websites of state insurance agencies. 
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Table 1.3 Summary of Three Tests’ Objective, Methodology, and Results 

Chapter Objective Methodology Results 

Chapter 3 Assess how market 

and regulatory 

factors affect 

regulated prices in 

title insurance. 

Multiple regression 

model with price 

quotations from the 

four largest title 

insurance 

companies in 2010. 

Four regulation styles do not have 

significantly different prices with 

each other; the promulgation 

regulation style is associated with a 

higher title insurance price than 

inactive regulation. Property values, 

title-related losses, state populations, 

and housing prices can also explain 

the among-state variations in title 

insurance charges. 

Chapter 4 Simultaneously 

examine the over-

time and state-by-

state effects of 

market and 

regulatory factors 

on title insurance 

charges. 

Multilevel model 

for change with 

total title insurance 

premiums from the 

50 states and 

Washington D.C. 

between 1999 and 

2008.  

The results do not show the effect of 

regulation on the rate of change in 

title insurance charges, but they 

indicate that promulgation regulation 

can be associated with a higher title 

insurance charge than inactive 

regulation. Title-related losses, state 

home sales, and state housing prices 

can also affect title insurance 

charges. 

Chapter 5 Explore how 

regulation affects 

title insurance 

charges by testing 

two hypotheses: 

whether regulation 

affects title 

insurance charges 

by influencing 

competition; 

whether 

regulators’ 

characteristics can 

affect title 

insurance charges. 

Multilevel model 

for change with 

total title insurance 

premiums from the 

50 states and 

Washington D.C. in 

1999, 2000, and 

2002. 

The test results do not show 

evidence in favor of these two 

hypotheses, except that choices 

between appointing and electing 

commissioners can contribute to the 

state-by-state variations in title 

insurance charges: appointed 

commissioners can be associated 

with a higher average title insurance 

charge than elected commissioners. 

Source: Beibei Zou, using Word 2010. 
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Table 3.1 Factor Name, Definition, and Data Source 

Name Definition Source 

Price Title insurance 

regulated prices 

Price quotations from Stewart’s website 

http://www.stewartorders.com/ratecalc/ 

Regulation Five regulation 

styles: inactive, 

use and file, file 

and use, prior 

approval, and 

promulgation 

Clifton, R. (2000). Taxonomy and Anatomy of Title Insurance 

Rate Regulation. TX: The University of Texas at Austin; and 

websites of state insurance agencies. 

Coverage Services 

included in 

prices 

Sources: Clifton, R. (2000). Taxonomy and Anatomy of Title 

Insurance Rate Regulation. TX: The University of Texas at 

Austin; and websites of state insurance agencies. 

Loss Title-related 

losses 

Demotech, Inc. (2009). Demotech Performance of Title 

Insurance Companies. OH: Demotech, Inc. 

Property 

value 

Four values of 

houses: 

$200,000, 

$400,000, 

$600,000, and 

$1 million 

- 

Population State total 

population sizes 

US Census 

http://www.census.gov/popest/data/historical/2000s/index.html 

Housing 

price 

State housing 

price indexes 

US FHFA 

http://www.census.gov/hhes/www/income/data/statemedian/ 

Income State median 

household 

incomes 

US Census http://www.fhfa.gov/Default.aspx?Page=87 

Source: Beibei Zou, using Excel 2010. 

 

 

 

  

http://www.stewartorders.com/ratecalc/
http://www.census.gov/popest/data/historical/2000s/index.html
http://www.census.gov/hhes/www/income/data/statemedian/
http://www.fhfa.gov/Default.aspx?Page=87
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Table 3.2 Descriptive Summary of Title Insurance Price Quotations 

Company Property N Mean Median S.D. Range Min Max 

First 

American 

$200,000 48 794.5 769 246.3 1167 210 1377 

$400,000 48 1379.4 1313 422.8 2075 370 2445 

$600,000 48 1917.1 1870 597.4 2983 530 3513 

$1,000,000 48 2973.5 2718 1039.7 4799 850 5649 

Fidelity $200,000 23 858.6 778 301.2 1027 350 1377 

$400,000 23 1508.5 1400 502.2 1795 650 2445 

$600,000 23 2098.7 2070 694.0 2613 900 3513 

$1,000,000 23 3216.9 3062 1098.6 4349 1300 5649 

Stewart $200,000 51 825.2 800 272.0 1267 110 1377 

$400,000 51 1429.6 1379 476.3 2335 110 2445 

$600,000 51 1977.9 1880 679.0 3303 210 3513 

$1,000,000 51 3002.9 2800 1088.2 5209 440 5649 

Old 

Republic 

$200,000 43 796.7 770 257.5 977 400 1377 

$400,000 43 1387.8 1315 434.4 1715 730 2445 

$600,000 43 1928.7 1850 609.6 2523 990 3513 

$1,000,000 43 2940.0 2759 946.5 4259 1390 5649 

Note: N is the number of states each company has quotations for; S.D. is standard deviation. 

Source: The price quotations were collected from First American: 

http://tfc.firstam.com/public/default.aspx; Fidelity National: 

http://ratecalculator.fntg.com/default.aspx?brand=fntic; Stewart Title: 

http://www.stewartorders.com/ratecalc/; Old Republic: 

http://www.oldrepublictitle.com/newnational/resources/locations.asp. 

  

http://tfc.firstam.com/public/default.aspx
http://ratecalculator.fntg.com/default.aspx?brand=fntic
http://www.stewartorders.com/ratecalc/
http://www.oldrepublictitle.com/newnational/resources/locations.asp
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Table 3.3 ANOVA Results of Company Quotation Comparison 

 $200,000 $400,000 $600,000 $1,000,000 

First American 794 1379 1917 2974 

Fidelity 859 1509 2099 3217 

Stewart 825 1430 1978 3003 

Old Republic 797 1388 1929 2940 

P-value 0.7568 0.6884 0.6991 0.7616 

Significance N N N N 

Source: Beibei Zou, using Excel 2010. 
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Table 3.4 Title Insurance Coverage of Each State 

Risk Premium 

Only 

Title Examination and 

Risk Premium 

Title Examination, Search, 

and Risk Premium 

Comprehensive 

Alabama Illinois Idaho Alaska 

Arkansas Oklahoma Michigan California 

Connecticut Wyoming Montana Nevada 

Delaware  Nebraska Pennsylvania 

Florida  Oregon South Dakota 

Georgia  Utah Texas 

Hawaii   Wisconsin 

Indiana    

Kansas    

Kentucky    

Louisiana    

Maine    

Maryland    

Massachusetts    

Minnesota    

Mississippi    

Missouri    

New Hampshire    

New Jersey    

New Mexico    

New York    

North Carolina    

North Dakota    

Ohio    

Rhode Island    

South Carolina    

Tennessee    

Vermont    

Virginia    

West Virginia    

Note: Data were not available for the states of Arizona, Colorado, Iowa, and Washington 

from the source. 

Sources: Clifton, Robert. (2000). Taxonomy and Anatomy of Title Insurance Rate Regulation. 

Austin: The University of Texas at Austin; and websites of state insurance agencies. 
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Table 3.5 Descriptive Summary of All Variables 

Variable N Mean S.D. Max Min 

Price Price ($) 204 1809 1060 5649 110 

Regulation Inactive regulation 52 -  - - - 

Use and file 16 -  - - - 

File and use 100 -  - - - 

Prior approval 24 -  - - - 

Promulgated rate 12 -  - - - 

Coverage Premium only 120 -  - - - 

Title examination and premium 12 -  - - - 

Title examination, search, and 

premium 

24 -  - - - 

Comprehensive coverage 28 -  - - - 

Property value $200,000 51 -  - - - 

 $400,000 51 -  - - - 

 $600,000 51 -  - - - 

 $1 million 51 -  - - - 

Loss Loss (100 million) 204 12.63 20.22 124.80 0.38 

Population Population (1 million) 204 6.05 6.78 37.25 0.56 

Housing price Housing price 204 206.69 36.63 316.45 133.07 

Income Income (1 thousand)  204 50.12 7.43 66.71 37.99 

 Source: Beibei Zou, using Excel 2010. 
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Table 3.6 Variables Used in the Analysis 

Variable Label Measurement 

Price Price price Price quotation from Stewart 

Regulation Inactive regulation - - 

Use and file reg1 1 if use and file is used; 0 

otherwise 

File and use reg2 1 if file and use is used; 0 

otherwise 

Prior approval reg3 1 if prior approval is used; 0 

otherwise 

Promulgated rate reg4 1 if promulgated rate is used; 0 

otherwise 

Coverage Premium only - - 

Title examination and premium cov1 1 if title examination and premium 

is used; 0 otherwise 

Title examination, search, and 

premium 

cov2 1 if title examination, search, and 

premium is used; 0 otherwise 

Comprehensive coverage cov3 1 if comprehensive coverage is 

used; 0 otherwise 

Property value $200,000 - - 

 $400,000 prop1 1 if property value is $400,000; 0 

otherwise 

 $600,000 prop2 1 if property value is $600,000; 0 

otherwise 

 $1 million prop3 1 if property value is $1 million; 0 

otherwise 

Loss Loss loss Average loss from 1999 to 2008 

divided by 100 million 

Population Population pop State population from the US 

Census Bureau over 1 million 

Housing price Housing price houp Housing price index from FHFA 

Income Income inc State median income from the US 

Census Bureau over 1,000 

Source: Beibei Zou, using Excel 2010. 
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Table 3.7 Estimation Results (with Missouri) 

Note: *** significant at the 1 percent level; ** significant at the 5 

percent level; * significant at the 10 percent level. Standard errors 

are reported in parentheses. 

Source: Beibei Zou, using SAS 9.2. 

 

 

  

Variable Label Model A 

 

Model B 

 

Model C 

 

Intercept - 
18.12*** 

(3.7825) 

17.97*** 

(4.6645) 

11.66*** 

(3.4337) 

Regulation 

reg1 
-1.66 

(1.9729) 

-1.67 

(1.9959) 

0.55 

(2.0166) 

reg2 
-3.44*** 

(1.2759) 

-3.44*** 

(1.2799) 

-1.82 

(1.2249) 

reg3 
-2.33 

(1.7545) 

-2.37 

(1.8778) 

0.11 

(1.7558) 

reg4 
7.91*** 

(2.2379) 

7.93*** 

(2.2644) 

9.61*** 

(2.3993) 

Coverage 

 

cov1 
-3.02 

(2.0910) 

-3.02 

(2.0978) 
 

cov2 
-0.13 

(1.5489) 

-0.12 

(1.5723) 
 

cov3 
1.67 

(1.4846) 

1.67 

(1.4936) 
 

Loss loss 
-0.12** 

(0.0556) 

-0.12** 

(0.0567) 

-0.10* 

(0.0608) 

Property 

value 

prop1 
9.16*** 

(1.2982) 

9.16*** 

(1.3020) 

8.89*** 

(1.3849) 

prop2 
15.80*** 

(1.2982) 

15.80*** 

(1.3020) 

15.43*** 

(1.3849) 

prop3 
25.93*** 

(1.2982) 

25.93*** 

(1.3020) 

25.53*** 

(1.3849) 

Population pop 
0.50*** 

(0.1766) 

0.50*** 

(0.1784) 

0.54*** 

(0.1886) 

Housing price houp 
0.05*** 

(0.0179) 

0.05*** 

(0.0183) 

0.07*** 

(0.0147) 

Income inc  
0.004 

(0.0693) 
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Table 3.8 Model Adjusted R-square 

Model Adjusted R-square 

A 0.7229 

B 0.7246 

C 0.6742 

D 0.7839 

Source: Beibei Zou, using SAS 9.2. 
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Table 3.9 Assumption Tests Results for Model A 

Test P-value Assumption Holds? 

Shapiro-Wilk test <0.05 No 

White test >0.05 Yes 

RESET test >0.05 Yes 

Source: Beibei Zou, using SAS 9.2. 
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Table 3.10 Estimation Results (without Missouri) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: *** significant at the 1 percent level; ** 

significant at the 5 percent level; * significant at the 

10 percent level. Standard errors are reported in 

parentheses. 

Source: Beibei Zou, using SAS 9.2. 

 

  

Variable Label Model D 

Intercept - 
20.95*** 

(3.2746) 

Regulation 

reg1 
-0.87 

(1.6976) 

reg2 
-1.90* 

(1.1147) 

reg3 
-2.18 

(1.5070) 

reg4 
8.56*** 

(1.9240) 

Coverage 

 

cov1 
-2.92 

(1.7959) 

cov2 
-0.64 

(1.3320) 

cov3 
0.62 

(1.2827) 

Loss loss 
-0.14** 

(0.0478) 

Property 

value 

prop1 
9.26*** 

(1.1273) 

prop2 
16.00*** 

(1.2982) 

prop3 
26.34*** 

(1.2982) 

Population pop 
0.54*** 

(0.1518) 

Housing price houp 
0.03*** 

(0.0155) 

Income inc  
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Table 3.11 Assumption Tests Results for Model D 

Test P-value Assumption Holds? 

Shapiro-Wilk test >0.05 Yes 

White test >0.05 Yes 

RESET test >0.05 Yes 

Source: Beibei Zou, using SAS 9.2. 

 

  



98 

 

Table 4.1 Variable Meaning, Label, Measurement, and Data Source 

Variable  Label Measurement Source 

Direct premium written 

(DPW) 

dpw The direct premium written 

of each state every year 

Demotech, Inc. 

(Footnote 2 and 3) 

Natural logarithm of the 

DPW 

dpwlog Natural logarithm of the 

DPW 

- 

Year year 1 to 10 for 1999 to 2008, 

respectively 

- 

Year squared year2 Year*year - 

Regulation style reg1 1 if the state using use and 

file; 0 otherwise  

Clifton, R. (2000). 

Taxonomy and 

Anatomy of Title 

Insurance Rate 

Regulation. TX: 

The University of 

Texas at Austin; 

and websites of 

state insurance 

agencies. 

 reg2 1 if the state using file and 

use; 0 otherwise 

Ditto 

 reg3 1 if the state using prior 

approval; 0 otherwise 

Ditto 

 reg4 1 if the state using 

promulgation; 0 otherwise 

Ditto 

Title-related loss loss Loss data Demotech, Inc. 

(Footnote 4) 

Total home sales homs Home sale data US Census Bureau 

(Footnote 5) 

Total population size pop Population data US Census Bureau 

(Footnote 6) 

Median household income inc Income data US Census Bureau 

(Footnote 7) 

Housing price index houp Housing price index FHFA (Footnote 8) 

Interaction of year and 

regulation 

reg1y Year*reg1 - 

reg2y Year*reg2 - 

reg3y Year*reg3 - 

reg4y Year*reg4 - 

Interaction of year squared 

and regulation 

reg1y2 Year2*reg1 - 

reg2y2 Year2*reg2 - 

reg3y2 Year2*reg3 - 

reg4y2 Year2*reg4 - 

Source: Beibei Zou, using Excel 2010.     
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Table 4.2 Estimation Results of the UMM and UGM 

 

Note: * significant under 0.1 significance level; ** significant under 0.05 

significance level; *** significant under 0.01 significance level. 

Source: Beibei Zou, using STATA11. 

 

  

  Parameter UMM UGM 

Fixed Effects     

π0i intercept γ00 18.56*** 

(0.1875) 

18.29*** 

(0.2050) 

 reg1 γ01   

 reg2 γ02   

 reg3 γ03   

 reg4 γ04   

π1i year γ10  0.05*** 

(0.0065) 

 reg1y γ11   

 reg2y γ12   

 reg3y γ13   

 reg4y γ14   

π2i homs β02   

π3i loss β03   

π4i inc β04   

π5i houp β05   

π6i year2 γ60   

 reg1y2 γ61   

 reg2y2 γ62   

 reg3y2 γ63   

 reg4y2 γ64   

Variable Components    

Level 1 Within σε
2
 0.1139 

(0.0075) 

0.0804 

(0.0056) 

Level 2 In Initial Stutus σ0
2
 1.7811 

(0.3550) 

2.1050 

(0.4243) 

 In Rate of Change σ1
2
  0.0012 

(0.0004) 

 Covariance σ01  -0.0324 

(0.0109) 
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Table 4.3 Coefficients of Correlation 

 dpwlog loss pop homs houp inc 

dpwlog 1.0000      

loss 0.6252 1.0000     

pop 0.7507 0.7951 1.0000    

homs 0.7676 0.6897 0.9445 1.0000   

houp 0.1452 0.1683 -0.0834 -0.1008 1.0000  

inc 0.2524 0.1259 0.0862 0.0523 0.0742 1.0000 

   Source: Beibei Zou, using Excel 2010. 
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Table 4.4 Estimation Results (with Iowa) 

  Parameter Model A Model B Model C Model D Model E Model F Model G 

π0i intercept γ00 17.71*** 

(0.3751) 

17.20*** 

(0.2767) 

17.15*** 

(0.2683) 

17.26*** 

(0.3890) 

17.36*** 

(0.3872) 

16.58*** 

(0.3811) 

16.36*** 

(0.3124) 

 reg1 γ01 0.08*** 

(0.0121) 

0.3231 

(0.5636) 

0.34 

(0.5452) 

0.35 

(0.5496) 

0.33 

(0.5707) 

0.32 

(0.6374) 

0.30 

(0.6289) 

 reg2 γ02 0.12 

(0.7733) 

0.5073 

(0.3371) 

0.49 

(0.3261) 

0.50 

(0.3289) 

0.51 

(0.3415) 

0.59 

(0.3814) 

0.57 

(0.3761) 

 reg3 γ03 0.65 

(0.4624) 

0.99** 

(0.4864) 

0.98** 

(0.4704) 

0.99** 

(0.4749) 

1.08** 

(0.4931) 

1.01* 

(0.5503) 

0.99* 

(0.5429) 

 reg4 γ04 0.97*** 

(0.6675) 

1.09* 

(0.6410) 

0.97 

(0.6213) 

0.96 

(0.6255) 

0.96 

(0.6482) 

1.59** 

(0.7198) 

1.60** 

(0.7104) 

π1i year γ10 0.08*** 

(0.0121) 

0.08*** 

(0.0141) 

0.08*** 

(0.0128) 

0.08*** 

(0.0129) 

0.02 

(0.0146) 

0.27*** 

(0.0281) 

0.28*** 

(0.0277) 

 reg1y γ11 -0.04* 

(0.0249) 

-0.04 

(0.0291) 

-0.04 

(0.0264) 

-0.04 

(0.0265) 

-0.04 

(0.0250) 

-0.10* 

(0.0551) 

-0.10* 

(0.0552) 

 reg2y γ12 -0.04** 

(0.0149) 

-0.03 

(0.0174) 

-0.03* 

(0.0158) 

-0.03* 

(0.0159) 

-0.03** 

(0.0150) 

-0.06* 

(0.0329) 

-0.06* 

(0.0330) 

 reg3y γ13 -0.03 

(0.0279) 

-0.03 

(0.0254) 

-0.03 

(0.0230) 

-0.03 

(0.0231) 

-0.03 

(0.0218) 

-0.03 

(0.0487) 

-0.03 

(0.0485) 

 reg4y γ14 -0.04 

(0.0279) 

0.002 

(0.0328) 

-0.02 

(0.0302) 

-0.02 

(0.0303) 

-0.03 

(0.0286) 

-0.04 

(0.0617) 

-0.05 

(0.0618) 

π2i homs β02  0.004*** 

(0.0004) 

0.004*** 

(0.0004) 

0.004*** 

(0.0004) 

0.004*** 

(0.0004) 

0.003*** 

(0.0003) 

0.003*** 

(0.0003) 

π3i loss β03   0.00006*** 0.00006*** 0.00005*** 0.00003** 0.00003** 

     (0.00001) (0.00001) (0.00001) (0.00001) (0.00001) 

π4i inc β04    -0.002 

(0.0054) 

-0.01** 

(0.0055) 

-0.004 

(0.0044) 

 

π5i houp β05     0.004*** 

(0.0007) 

0.005*** 

(0.0006) 

0.005*** 

(0.0006) 

 



102 

 

(Table 4.4 continued) 

π6i year2 γ60      -0.02*** 

(0.0281) 

-0.02*** 

(0.0022) 

 reg1y2 γ61      0.006 

(0.0045) 

0.006 

(0.0045) 

 reg2y2 γ62      0.002 

(0.0027) 

0.002 

(0.0027) 

 reg3y2 γ63      -0.0004 

(0.0039) 

0.0001 

(0.0039) 

 reg4y2 γ64      0.0009 

(0.0050) 

0.001 

(0.0050) 

Variance Components      

Level 1 Within σε
2
 0.0804 

(0.0056) 

0.0640 

(0.0045) 

0.0655 

(0.0047) 

0.0653 

(0.0047) 

0.0608 

(0.0044) 

0.0320 

(0.0023) 

0.0321 

(0.0023) 

Level 2 In Initial 

Stutus 
σ0

2
 1.7915 

(0.3622) 

0.9410 

(0.1970) 

0.8776 

(0.1834) 

0.8898 

(0.1887) 

0.9644 

(0.2056) 

1.1965 

(0.2499) 

1.1642 

(0.2412) 

 In Rate of 

Change 
σ1

2
 0.0009 

(0.0004) 

0.0018 

(0.0005) 

0.0013 

(0.0004) 

0.0013 

(0.0004) 

0.0012 

(0.0004) 

0.0015 

(0.0004) 

0.0015 

(0.0004) 

 Covariance σ01 -0.0271 

(0.0094) 

-0.0185 

(0.0077) 

-0.0212 

(0.0071) 

-0.0213 

(0.0072) 

-0.0247 

(0.0074) 

-0.0263 

(0.0320) 

-0.0256 

(0.0079) 

Note: * significant under 0.1 significance level; ** significant under 0.05 significance level; *** significant under 0.01 significance level. 

Source: Beibei Zou, using STATA11. 



103 

 

Table 4.5 Model AIC and BIC 

Model AIC BIC 

A 482.3744 541.6562 

B 379.5612 442.9295 

C 368.5020 436.0949 

D 370.3487 442.1662 

E 333.4621 409.5042 

F 102.5481 199.7129 

G 101.5191 194.4594 

H -64.0733 28.4270 

Source: Beibei Zou, using STATA11. 
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Table 4.6 Estimation Results (without Iowa) 

 

Note: * significant under 0.1 significance level; ** significant under 0.05 

significance level; *** significant under 0.01 significance level. 

Source: Beibei Zou, using STATA11. 

  Parameter Model H 

Fixed Effects    

π0i intercept γ00 16.78*** 

(0.2809) 

 reg1 γ01 -0.11 

(0.5511) 

 reg2 γ02 0.17 

(0.3352) 

 reg3 γ03 0.59 

(0.4772) 

 reg4 γ04 1.23** 

(0.6210) 

π1i year γ10 0.22*** 

(0.0236) 

 reg1y γ11 -0.05 

(0.0456) 

 reg2y γ12 -0.002 

(0.0277) 

 reg3y γ13 0.03 

(0.0402) 

 reg4y γ14 0.01 

(0.0509) 

π2i homs β02 0.002*** 

(0.0002) 

π3i loss β03 0.00002** 

(0.00001) 

π4i inc β04  

π5i houp β05 0.005*** 

(0.0005) 

π6i year2 γ60 -0.02*** 

(0.0236) 

 reg1y2 γ61 0.003 

(0.0039) 

 reg2y2 γ62 -0.001 

(0.0023) 

 reg3y2 γ63 -0.003 

(0.0034) 

 reg4y2 γ64 -0.002 

(0.0043) 

Variable Components   

Level 1 Within σε
2
 0.0235 

(0.0017) 

Level 2 In Initial Stutus σ0
2
 0.8777 

(0.1849) 

 In Rate of 

Change 

σ1
2
 0.0005 

(0.0002) 

 Covariance σ01 -0.0067 

(0.0042) 
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Table 4.7 Ratio of Promulgated Premiums over Free-Competition Premiums 

Year Ratio 

1999 3.46704 

2000 3.48337 

2001 3.48511 

2002 3.47224 

2003 3.44492 

2004 3.40349 

2005 3.34846 

2006 3.28051 

2007 3.20048 

2008 3.10931 

Source: Beibei Zou, using STATA11. 
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Table 5.1 Factor Names, Definitions, and Data Sources 

Factor  Definition Data Resource 

State 50 states and 

Washington D.C. 

- 

Year 1999, 2000, and 2002 - 

Title insurance 

charge 

A combination of 

regulated title 

insurance prices and 

unregulated fees; 

represented by the 

direct premium written 

of each state every 

year (DPW) 

Demotech, Inc. (2000, 2001, and 2003). CDS 

Performance of Title Insurance Companies. OH: 

Demotech, Inc. 

Underwriter 

number 

Title insurance 

underwriter numbers 

in each state every 

year 

Demotech, Inc. (2000, 2001, and 2003). CDS 

Performance of Title Insurance Companies. OH: 

Demotech, Inc. 

Top 3 market 

share 

Market shares of the 

top 3 title insurance 

underwriters in each 

state every year 

Demotech, Inc. (2000, 2001, and 2003). CDS 

Performance of Title Insurance Companies. OH: 

Demotech, Inc. 

Prior-office 

career 

Insurance 

commissioners’ 

careers before their 

tenures (insurance 

industry or others) 

Grace, M. F., & Phillips, R. D. (2008). Regulator 

performance, regulatory environment and outcomes: an 

examination of insurance regulator career incentives on 

state insurance markets. Journal of Banking and 

Finance, 32, 116-133 

Post-office 

career 

Insurance 

commissioners’ 

careers after their 

tenures (insurance 

industry or others) 

Grace, M. F., & Phillips, R. D. (2008). Regulator 

performance, regulatory environment and outcomes: an 

examination of insurance regulator career incentives on 

state insurance markets. Journal of Banking and 

Finance, 32, 116-133 

Choices 

between 

appointing and 

electing 

commissioners 

Insurance 

commissioners’ 

selection methods 

(appointed versus 

elected) 

Grace, M. F., & Phillips, R. D. (2008). Regulator 

performance, regulatory environment and outcomes: an 

examination of insurance regulator career incentives on 

state insurance markets. Journal of Banking and 

Finance, 32, 116-133 

Party Insurance 

commissioner’s party 

(democratic versus ) 

Grace, M. F., & Phillips, R. D. (2008). Regulator 

performance, regulatory environment and outcomes: an 

examination of insurance regulator career incentives on 

state insurance markets. Journal of Banking and 

Finance, 32, 116-133 

Gender Insurance 

commissioner’s 

gender (male versus 

female) 

Grace, M. F., & Phillips, R. D. (2008). Regulator 

performance, regulatory environment and outcomes: an 

examination of insurance regulator career incentives on 

state insurance markets. Journal of Banking and 

Finance, 32, 116-133 

Regulation Five regulation styles: 

inactive regulation, 

use and file, file and 

use, prior approval, 

promulgation 

Clifton, R. (2000). Taxonomy and Anatomy of Title 

Insurance Rate Regulation. TX: The University of 

Texas at Austin; and websites of state insurance 

agencies 
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(Table 5.1 continues) 

Loss Title insurance related 

losses 

Demotech, Inc. (2009). Demotech Performance of Title 

Insurance Companies. OH: Demotech, Inc. 

Home sales State total home sale 

volumes 

US Census, retrieved June 2012, from 

http://www.census.gov/compendia/statab/cats/income 

_expenditures_poverty_wealth/household_income.html 

Income State median 

household incomes 

US Census, retrieved June 2012, from 

http://www.fhfa.gov/Default.aspx?Page=87 

Source: Beibei Zou, using Excel 2010. 
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Table 5.2 Factor Descriptive Statistics 

Factor N Mean S.D. Max Min 

State 153 -  - - - 

Year 153 -  - - - 

Title insurance charge 153 229193879.97 33031109.73 3190168568.06 869991.42 

Underwriter number 153 18.67 0.39 33 7 

Top 3 market share 153 61.30% 0.94% 98.1% 44.2% 

Prior-office career 153 -  - - - 

Post-office career 146 -  - - - 

Choices between 

appointing and electing 

commissioners 

153 -  - - - 

Party 148 -  - - - 

Gender 153 -  - - - 

Regulation 153 -  - - - 

Loss 153 1049900523.17 141771113.32 11357000102.28 552543.84 

Home sales 153 141.66 12.77 956.87 9.32 

Income 153 53957.33 654.88 71237.21 36709.19 

Source: Beibei Zou, using Excel 2010. 
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Table 5.3 Variable List 

Variable  Label Measurement 

State state 1 to 51 for 50 states and Washington 

D.C., respectively 

Year year 1999, 2000, or 2002 

Title insurance charge dpwlog Natural logarithm of the direct premium 

written of each state every year (DPW) 

Underwriter number under Underwriter number data 

Top 3 market share top3 Underwriter market share data 

Prior-office career prior The insurance industry vs. others 

Post-office career affter The insurance industry vs. others 

Choices between appointing and 

electing commissioners 

sel Appointed versus elected 

Party party Democrat versus republican 

Gender gen Male vs. female 

Regulation reg Inactive regulation, use and file, file and 

use, prior approval, promulgation 

Loss loss Loss data 

Home sales homs Home sales data 

Income inc Income data 

Interaction of underwriter 

number and regulation style 

Undreg Underwriter number * regulation style 

    Source: Beibei Zou, using Excel 2010. 
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Table 5.4 Estimation Results (P-values) 

Variable Model A Model B Model C Model D Model E Model F Model G Model H Model I Model J Model K 

year <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 

under  0.0213 0.0788 0.0709 0.0284 0.0388 0.0247 0.0249 0.0249 0.0207 0.0019 

top3  0.1079 0.2172 0.2458 0.2798 0.3026 0.3714 0.3537 0.3658   

prior    0.3259 0.2760 0.2839 0.1540 0.1569 0.1536 0.1350 0.1233 

affter    0.9638 0.8497 0.8770 0.5965 0.6170 0.6548 0.6041 0.5829 

sel     0.0186 0.0259 0.0144 0.0119 0.0113 0.0101 0.0081 

party      0.7417 0.5180 0.5315 0.4725 0.4872 0.2981 

gen       0.3182 0.3257 0.3222 0.2742 0.1936 

reg 0.1439 0.1367 0.2727 0.2610 0.3057 0.3954 0.4602 0.4611 0.4696 0.3767 0.2092 

loss 0.5093 0.6124 0.5215 0.5066 0.8574 0.8435 0.8541     

homs 0.7539 0.6103 0.6470 0.6868 0.5650 0.6249 0.6327 0.6137 0.0002 0.0001 0.0001 

inc 0.0341 0.0086 0.0095 0.0099 0.0005 0.0007 0.0003 0.0002    

Undreg   0.7346 0.7106 0.6023 0.6660 0.7379 0.7408 0.7396 0.6631  

   Source: Beibei Zou, using SAS 9.2.
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Table 5.5 Model AIC and BIC 

Model AIC BIC 

A 251.7 255.5 

B 259.6 263.4 

C 273.2 277.0 

D 276.8 280.6 

E 272.6 276.4 

F 273.0 276.7 

G 274.3 278.1 

H 227.3 232.1 

I 206.4 210.2 

J 197.9 201.7 

K 185.1 188.9 

Source: Beibei Zou, using SAS 9.2 
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Table 5.6 Estimation Results of Model K 

Variable prior after sel party gen year reg Estimate Pr > |t| 

intercept        16.6048 <.0001 

year      1999  -0.2987 <.0001 

year      2000  -0.4169 <.0001 

year      2002  0 . 

under        0.0513 0.0019 

prior ins       -0.2106 0.1233 

prior oth       0 . 

after  ins      -0.0793 0.5829 

after  oth      0 . 

sel   appoint     0.6206 0.0081 

sel   elect     0 . 

party    D    -0.1595 0.2981 

party    R    0 . 

gen     F   -0.1683 0.1936 

gen     M   0 . 

reg       U&F 0.2077 0.7390 

reg       F&U 0.5042 0.1311 

reg       Prior 0.7513 0.1241 

reg       Promulgation 1.3518 0.0365 

reg       Inactive 0 . 

homs        0.0021 0.0001 

Source: Beibei Zou, using SAS 9.2. 

Note: If the estimate of a variable level is 0 and its p-value is missing, this level is the baseline for   

this variable. 
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Figure 2.1 Dissertation Theoretical Framework 

 

 

 

 

 

 

 

 

 

 

     

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 Source: Beibei Zou, using Word 2010. 
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Figure 3.1 Title Insurance Price for Houses Costing $200,000 

 

 
Source: The graph was developed using title insurance price quotations from Stewart 

Title: http://www.stewartorders.com/ratecalc/. 

Note: The 1 to 51 on the horizontal axis represent each state in the alphabetical order. 
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Figure 3.2 Title Insurance Price for Houses Costing $400,000 

 

 
Source: The graph was developed by Beibei Zou in Excel 2010, using title insurance 

price quotations from Stewart Title: http://www.stewartorders.com/ratecalc/. 

Note: The 1 to 51 on the horizontal axis represent each state in the alphabetical order. 
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Figure 3.3 Title Insurance Price for Houses Costing $600,000 

 
Source: The graph was developed by Beibei Zou in Excel 2010, using title insurance 

price quotations from Stewart Title: http://www.stewartorders.com/ratecalc/. 

Note: The 1 to 51 on the horizontal axis represent each state in the alphabetical order. 
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Figure 3.4 Title Insurance Price for Houses Costing $1 Million 

 

 
Source: The graph was developed by Beibei Zou in Excel 2010, using title insurance 

price quotations from Stewart Title: http://www.stewartorders.com/ratecalc/. 

Note: The 1 to 51 on the horizontal axis represent each state in the alphabetical order. 
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Figure 3.5 Histogram of State Title Losses 

 

 
Source: This graph was developed by Beibei Zou in Excel 2010, using 

title insurance industry loss data from Demotech, Inc. annual reports. 
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Figure 3.6 Histogram of State Title Insurance Prices 

 

Source: Beibei Zou, using Excel 2010. 
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Figure 3.7 Histogram of Title Insurance Price Square Root 

 

Source: Beibei Zou, using Microsoft Excel 2010. 
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Figure 3.8 Histogram of Model A Residuals 

 

 

 
Source: Beibei Zou, using SAS 9.2. 
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Figure 3.9 An Example of Differences in Estimated Average Title Insurance Prices 

 

 

Source: Beibei Zou, using Excel 2010. 
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Figure 4.1 Histogram of the DPW 

 
Source: Beibei Zou, using Excel 2010. 
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Figure 4.2 Histogram of the Natural Logarithm of the DPW (dpwlog) 

 
Source: Beibei Zou, using Excel 2010. 
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Figure 4.3 Empirical Growth Plots of State’s Direct Premiums Written (Inactive 

Regulation) 

 
Source: Beibei Zou, using STATA11. 

Note: 1 to 10 on the horizontal axis represent the years of 1999 to 2008, respectively.  Vertical 

axis shows the natural logarithm of the DPW.  
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Figure 4.4 Empirical Growth Plots of State’s Direct Premiums Written (Use and File) 

 
  Source: Beibei Zou, using STATA11. 

  Note: 1 to 10 on the horizontal axis represent the years of 1999 to 2008, respectively.  

Vertical axis shows the natural logarithm of the DPW.   
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Figure 4.5 Empirical Growth Plots of State’s Direct Premiums Written (File and Use) 

 
 Source: Beibei Zou, using STATA11. 

 Note: 1 to 10 on the horizontal axis represent the years of 1999 to 2008, respectively.  Vertical 

axis shows the natural logarithm of the DPW.  
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Figure 4.6 Empirical Growth Plots of State’s Direct Premiums Written (Prior Approval) 

 
Source: Beibei Zou, using STATA11. 

Note: 1 to 10 on the horizontal axis represent the years of 1999 to 2008, respectively.  Vertical 

axis shows the natural logarithm of the DPW. 
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Figure 4.7 Empirical Growth Plots of State’s Direct Premiums Written (Promulgation) 

 
    Source: Beibei Zou, using STATA11. 

Note: 1 to 10 on the horizontal axis represent the years of 1999 to 2008, respectively.  

Vertical axis shows the natural logarithm of the DPW. 
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Figure 4.8 Average Ratio of Regulation Styles against Inactive Regulation 

 
 Source: Beibei Zou, using Excel 2010. 
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Figure 5.1 Histogram of Underwriter Numbers in 1999 

 
Source: Beibei Zou, using Excel 2010. 
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Figure 5.2 Histogram of Underwriter Numbers in 2000 

 
Source: Beibei Zou, using Excel 2010. 
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Figure 5.3 Histogram of Underwriter Numbers in 2002 

 
Source: Beibei Zou, using Excel 2010. 
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Figure 5.4 Histogram of Top 3 Underwriter Market Shares in 1999 

 
Source: Beibei Zou, using Excel 2010. 
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Figure 5.5 Histogram of Top 3 Underwriter Market Shares in 2000 

 
Source: Beibei Zou, using Excel 2010. 
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Figure 5.6 Histogram of Top 3 Underwriter Market Shares in 2002 

 
Source: Beibei Zou, using Excel 2010. 
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Figure 5.7 Prior- and After- Office Careers of Insurance Commissioners 

 
Source: Beibei Zou, using Excel 2010. 
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Figure 5.8 Selected Methods of Insurance Commissioners 

 
Source: Beibei Zou, using Excel 2010. 
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Figure 5.9 Political Parties of Insurance Commissioners 

 
Source: Beibei Zou, using Excel 2010. 
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Figure 5.10 Genders of Insurance Commissioners 

 
 Source: Beibei Zou, using Excel 2010. 
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Figure 5.11 DPW Histogram

 
Source: Beibei Zou, using SAS 9.2. 

Note: DPW on the horizontal axis denotes for direct premium written, which is the total title 

insurance premium in each state every year.  The vertical axis represents the frequency of each 

DPW value in the dataset. 
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Figure 5.12 Dpwlog Histogram 

 
Source: Beibei Zou, using SAS 9.2. 

Note: DPW on the horizontal axis denotes for direct premium written, which is the total title 

insurance premium in each state every year.  The vertical axis represents the frequency of each 

DPW value in the dataset. 
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