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Abstract

Are Big 4 Auditors Different from 
Non-Big 4 Auditors in terms of Audit 

Quality? – Evidence from Korean 
Firms

Seunghee Lee
College of Business Administration

The Graduate School of Seoul National University
The great interest of auditing literatures is to investigate reasonable audit 

quality of audit firms or auditors. The selection of auditors between Big 4 

and Non-Big 4 continuously receives much attention by stakeholders. In this 

study, I examine whether Big 4 and Non-Big 4 differences in audit quality 

proxies are attributed to client characteristics in Korean setting, similar to 

Lawrence et al. (2011) using U.S. firms. In my analysis, I use two 

audit-quality proxies – discretionary accruals and the magnitude of 

conservatism – and employ propensity-score matched model to control the 

client characteristics differences between two clienteles while estimating the 

audit-quality effects. Comparing ordinary least square regression and 

propensity-score matched model results, I find the treatment effects of Big 4 

auditors are significantly different from those of Non-Big 4 auditors with 

respect to discretionary accruals, but insignificantly different from those of 

Non-Big 4 auditors with respect to the magnitude of conservatism. My 

results suggest that the differences in these proxies between Big 4 and 

Non-Big 4 auditors depend on the types of audit-quality measures used for 

Korean client firms, meaning discretionary accruals results between Big 4 

and Non-Big 4 are not a reflection of their respective clients’ characteristics 

while conservatism results are. I caution the reader that this study does not 
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fully answer the question of such audit-quality differences, but the future 

research should explore the alternative methodologies to separate client 

characteristics from the audit-quality effects.

Keywords : Big 4; Non-Big 4; audit quality; discretionary accruals; 

the magnitude of conservatism; propensity-score matching.

Student Number : 2011-20548
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I. Introduction
The great interest of the auditing literatures is to maintain better 

audit-quality by audit firms. In that regard, the selection of audit firms 

between Big 4 and Non-Big 4 continues to be an important factor by 

academicians, regulators, investors, and other stakeholders1). DeAngelo (1981) 

emphasizes that the larger the audit firm size, the higher the audit-quality 

and the lesser to behave opportunistically by audit firms. Also, Palmrose 

(1988) and Khurana and Raman (2004) show that the litigation exposure is 

the great concern for Big 4 audit firms, so the Big 4 audit firms provide 

better audit-quality than Non-Big 4 audit firms. However, Kim (2006) 

concludes that the Big 4 audit firms are more concerned about reputation 

than litigation risk in Korea, perhaps due to lower litigation costs.

According to prior studies about audit quality difference of auditors, 

Big 4 auditors are generally associated with better audit quality, superior to 

Non-Big 4 auditors (Becker et al. 1998; Francis and Krishnan 1999; Behn 

et al. 2008; Krishnan 2003; Hwang and Kang 2007; Goh et al. 2009)2). As 

well, U.S. Government Accountability Office (GAO) has issued a report that 

Non-Big 4 audit firms are less likely to be selected by client firms because 

client firms perceive Non-Big 4 auditors are not capable of dealing with 

their business complexity issues due to lack of industry or technical 

expertise, of capital formation, of global reach, and of reputation, but not 

because Non-Big 4 auditors perform lower audit-quality (GAO 2003; GAO 

2008). In that regard, some literatures discuss the Non-Big 4 audit firms or 

auditors superiority. Louis (2005) gives an evidence that the acquirer audited 

by Non-Big 4 audit firms do outperform those of audited by Big 4 audit 

1) After the collapse of Arthur Anderson, there are Big 4 audit firms afterwards. In this 
study, the term Big 4 is interchangeably used as Big8, Big6 or Big5 audit firms. 

2) Several non-auditing literatures use audit firm size, Big 4 auditor, as a proxy for 
reputation, disclosure quality, issuance of stock, or information credibility (Beatty 1989; 
Guentler and Willenborg 1999; Mitton 2002; Smart and Zutter 2003; Gul et al. 2010).
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firms. Also, some Korean prior literatures explain that superior audit quality 

provided by Big 4 audit firms is insignificant, meaning Big 4 and Non-Big 

4 audit firms are indifferent in terms of audit quality (Na 2004; Jo and 

Kim 2006; Choi 2005). This proposes some evidence that Non-Big 4 

auditors have comparative advantage in some areas, such as merger and 

acquisition, because those audit firms may have superior knowledge of local 

markets, and have close and long-term relationship with local business 

communities (Berton 1994; Boone et al. 2000).

Comparing to the U.S. empirical findings, the prior literatures about 

audit quality differential reasons between Big 4 and Non-Big 4 audit firms 

are mixed in Korean firm environment, either because of inevitable 

measurement error in the audit quality model or of inherent characteristics 

of Korean economic environment (Goh et al. 2009). Also, those findings 

may be possible due to the significantly different client characteristic 

distributions across Big 4 and Non-Big 4 firms (Lawrence et al. 2011; Lee 

2011, 2012). So, it is important to consider the fact whether differences of 

audit quality proxies’ empirical findings simply reflect client, not auditor or 

audit firm, characteristics. 

Following Lawrence et al. (2011), which examine whether the 

differences in proxies for audit quality between Big 4 and Non-Big 4 

auditors could be a reflection of their respective clients’ characteristics in 

U.S. setting, the question arises as to inconsistent differences of audit 

quality proxies in Korea being due to client characteristics as well. So, I 

examine the differences in audit quality proxies between Big 4 and Non-Big 

4 auditors are attributed to client characteristics, not to audit firm 

characteristics or to its auditing practices. I perform the research questions 

by using ordinary least square (OLS) regression and propensity-score 

matched model with three different discretionary accruals and magnitude of 

conservatism proxies using publicly traded Korean firms listed on KOSPI 
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market from 2000 to 2009. The findings of my study are as follows. For 

the discretionary accruals measures, I find that the Big 4 auditors do 

provide better audit quality, less discretionary accruals, than Non-Big 4 

auditors, even after the client characteristics are balanced between Big 4 and 

Non-Big 4 audit firms. For the magnitude of conservatism, I find that Big 4 

auditors are more conservative than Non-Big 4 auditors by using OLS 

regression, but the treatment effects of Big 4 auditors become insignificantly 

different from those of Non-Big 4 auditors after propensity-score matched 

model used. As an additional test, I investigate whether the discretionary 

accruals result would be due to Big 4 auditor industry specialist. The result 

shows that Big 4 auditor industry specialist do not provide better audit 

quality than Big 4 auditor non-industry specialist even after the client 

characteristics are balanced, suggesting Big 4 auditors, as a whole, provide 

lower discretionary accruals than those of Non-Big 4 auditors. 

The contributions of my research are as follows. First, this is the 

first auditing literature using propensity-score matched model for Korean 

client firms. Performing different methodology, I determine whether the audit 

quality differentials between Big 4 and Non-Big 4 audit firms are a 

reflection of client or audit firm characteristics. Second, my study provides 

another mixed result of differences in audit quality proxies about Korean 

client firms, contrary to Lawrence et al. (2011). According to my results, 

the audit quality differential may be inconsistent depending on the types of 

discretionary accrual models used, or on the consideration of extensive list 

of client characteristics for audit quality difference between Big 4 and 

Non-Big 4 auditors, due to inherent Korean economic characteristics. So, my 

research can encourage the future research for Korean firms’ clientele effects 

and its alternative methodologies to distinguish client characteristics from 

audit-quality differential effects. Third, the clear distinction of auditor 

industry specialist are not well made into Korean Big 4 or Non-Big 4 audit 
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firms because auditor industry specialist do not provide superior audit 

quality. Rather, this study further proves that the Big 4 audit firms, as a 

whole, perform better audit quality in Korean environment.

The limitations of my research are as follows. First, there is an 

inherent limitation of propensity-score matched model approach because I 

can only match with the observed attributes, meaning that unobservable 

attributes are not applicable to estimate the treatment effects. In other words, 

I cannot ensure whether all relevant client and auditor control variables are 

included. Second, it is hard to generalize the results given in this research 

because the matching reflects a trade-off between identifying the treatment 

effects and the ability to generalize results to the full population. 

The remainder of paper is organized as follows. The Section II 

provides prior literatures and hypothesis development. The Section III 

discusses research design and sample selection, and the Section IV describes 

results of my research. The Section V presents additional analysis and 

Section VI provides conclusion. 

II. Prior Literatures and Hypothesis Development
2.1 Prior Literatures

Following the streams of auditing research, the academicians, 

politicians, and practitioners have a great interest on audit quality and its 

measures. Accordingly, the prior literatures have used various proxies to 

assess audit quality, and in turn, to determine whether audit quality 

differential between Big 4 and Non-Big 4 auditors would exist. The set of 

audit quality difference literatures mainly focus on the quality of client’s 

financial statements to observe its audit quality in which the studies are 

given with comparable results. The discretionary accruals is the one proxy 

used, reflecting the auditor’s constraint over management’s reporting 
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decisions. For U.S. studies, Becker et al. (1998) have examined the relation 

between audit quality and earnings management, and concluded that clients 

of Big 6 auditors report less income increasing discretionary accrual than 

Non-Big 6 auditors do. Also, Krishnan (2003) have examined whether there 

is linkage between audit quality and pricing of discretionary accruals, and 

the results have shown that Big 6 auditors enhance credibility of reported 

accruals by minimizing noise, and help to improve ability of discretionary 

accrual to predict future levels of profitability. Similarly, several Korean 

studies also use discretionary accruals to determine the audit quality 

differentiation. Hwang and Kang (2007) have explained inconsistent results 

of Big 5 audit quality superiority in Korean setting by studying the audit 

quality differential based on the size of client firm and their reliability of 

financial statements. In aggregate, they have concluded that audited financial 

statements have relatively smaller discretionary accruals than unaudited 

financial statements. Segregating by client sizes, small- and mid-sized firms 

(asset amount less than KRW 50 billion), Local Big and Local Small audit 

firms provide lower discretionary accruals than Big 5 audit firms. However, 

large-sized firms (asset amount greater than KRW 500 billion), Big 5 audit 

firms show greater audit quality than Non-Big 5 audit firms. Also, Goh et 

al. (2009) have investigated the association between Big 4 or industry 

specialist auditors (ISP) and audit quality. They provide the results that after 

post-Asian economic crisis in Korea, the Big 4/ISP has improved audit 

quality, perhaps due to enhanced regulation and monitoring role. The 

concern for discretionary accruals measure is that it includes potential 

measurement error since this proxy captures not only the effectiveness of 

constraining management’s opportunism, but also management’s signaling 

attempts and random noise (Guay et al. 1996).

Due to the potential measurement errors in measuring accounting 

information, another proxy that auditing research uses is the magnitude of 
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conservatism which presents how quickly the financial statements reflect the 

economic losses than economic gains (Basu 1997; Dechow and Dichev 

2002; Ball and Shivakumar 2005, 2006). In other words, this proxy better 

reflects the quality of accounting information because the magnitude of 

conservatism measure limits managements’ behavior to omit economic losses, 

which enhances the transparency of financial statements and reduces the 

investment risks (Park 2005; Choi and Yoon 2006). For U.S. studies, 

Francis and Krishnan (1999) have examined whether accounting accruals 

increase a firm’s likelihood of receiving modified audit report for either 

asset realization uncertainties or going concern problems. They have showed 

that Big 6 auditors are more conservative indicating the rational auditor will 

respond by increasing rate of audit report modification for accrual firms. For 

Korean studies, Park (2005) addresses the magnitude of conservatism by 

Korean client firms has been increased after Asian-economic crisis. Using 

audit-fee, Kim et al. (2008) have examined the association between abnormal 

audit and non-audit fees and audit quality measured by the magnitude of 

conservatism, and concluded that the higher abnormal audit and non-audit 

fees the lesser conservative financial statements of client firms.

In sum, I employ two proxies – discretionary accruals and the 

magnitude of conservatism – to capture various aspects of Big 4 and 

non-Big 4 audit quality differential.

2.2 Hypothesis Development
The selection of Big 4 auditors over Non-Big 4 auditors is 

generally preferred because of reputation, litigation costs, more resources or 

expertise (Palmrose 1988; Khurana and Raman 2004; Kim 2006). However 

recent literatures inform that Non-Big 4 auditors are indifferent from or 

provide relatively better audit quality than Big 4 auditors since they have 

comparative advantage in some accounting practices, superior knowledge of 
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local markets or long-term customer relationships (Berton 1994; Boone et al. 

2000; Louis 2005; Goh et al. 2009). In other words, Non-Big 4 auditors 

seem to provide lower audit quality than Big 4 does because of lack of 

technical skills or expertise, reputation, or capacity of the firm, not because 

of Non-Big 4’s poor accounting or auditing practices (GAO 2003, 2008).  

The general interpretation of discretionary accruals researches is that 

Big 4 auditors enhance the credibility of financial information by minimizing 

the noise, provide better predictability of future levels of profitability, and 

allow less management’s accounting flexibility. Those mean that Big 4 

auditors report lower income increasing or decreasing discretionary accrual 

than Non-Big 4 do (Becker et al. 1998; Krishnan 2003; Hwang and Kang 

2007 etc.). However, some literatures provide the evidence that the 

discretionary accrual of Big 4 is indifferent from discretionary accrual of 

Non-Big 4. Lawrence et al. (2011) and Lee (2011, 2012) indicate that Big 

4 does not provide lower discretionary accruals than Non-Big 4, but the 

difference is attributed to client characteristics or to audit firm characteristics 

separately. Also, there is no association between Big 4 and discretionary 

accruals in Korean pre- and post-economic crisis periods (Goh et al. 2009). 

For these inconsistent results, the first hypothesis is as follows in null form:

H1: Big 4 auditors do not provide lower discretionary accruals than 

Non-Big 4 auditors.

According to Basu (1997), the firms tend to recognize timely 

economic losses more promptly while delay the recognition of timely 

economic gains – asymmetric timeliness behavior reveals. Nevertheless, on 

average, the standard accounting practices generally do not allow firms to 

account for expected future economic gains in cash flow until those gains 

are actually realized. Francis and Krishnan (1999) show that Big 4 auditors 

are more conservative because they are more likely to issue both asset 
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realization uncertainties and going-concern problems modified audit reports 

for high-accrual firms. Also, Choi et al. (2011) provide evidence that by the 

enactment of Sarbanes-Oxley Act (SOX), the Big 4 auditors’ demand of 

financial reporting conservatism has been unitarily increased as new clients’ 

acceptance after SOX. However, there are little or no prior literatures for 

Non-Big 4 auditors also demand for higher level of financial reporting 

conservatism as Big 4 auditors do. Nevertheless, the recent accounting 

literatures address the question of firm’s behavior of timely loss recognition 

because such a similar behavior may arise due to regularities deflated mean 

earnings and variance of stock returns (Patatoukas and Thomas 2011) – but 

in this study, I will focus on timely loss recognition theorem since I am 

not discussing about the problems of Basu (1997) measurement itself. Thus, 

it is worthwhile to investigate whether such asymmetric timeliness behavior 

is found by both Big 4 auditors and Non-Big 4 auditors in Korean settings. 

H2: Big 4 auditors are not more conservative than Non-Big 4 auditors.

III. Research Design and Sample Selection
3.1 Propensity Score Matching 

Potential selection bias, endogeneity issue, is always a concern 

addressed in accounting literature, and the studies of audit quality differential 

are no exceptions. Heckman’s two-stage selection model (Heckman 1979) is 

widely used to observe whether selection bias exists, meaning all the right 

variables are used in the models while few unobservable variables are left 

to affect the outcome. Even though Heckman’s two-stage selection model is 

popular, there are substantial problems of using this model. For instance, it 

is difficult for researchers to identify the valid instrument variables. Also, 

there are multicollinearity issue between endogenous variable and inverse of 

Mills’ ratio, selection of unobservable factors, and particular model 
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specification (Francis et al. 2010). In other words, Heckman’s two-stage 

model is partial-matched variables process that unbiased parameter is 

estimated only if an identical functional relationship between control 

variables and outcome variables for each level of treatment exists 

(Armstrong et al. 2010). 

In order to examine a relationship between probability of selecting 

Big 4 auditors and its audit quality differential in a more robust to 

misspecification of functional form way, I employ ‘Propensity Score 

Matching (PSM)’ to alleviate endogeneity issues, a selection bias. PSM, 

introduced by Rosenbaum and Rubin (1983), is the conditional probability of 

being treated based on individual covariates. In other words, PSM allows to 

match the treatment firm with control firm that is similar across all 

observable relevant variables, reducing the selection biases in making 

estimates of casual treatment effects. For example, Armstrong et al. (2010), 

the first paper in accounting literature using PSM, have found that the 

relation between equity-based compensation and accounting irregularities does 

not hold. As well, Lawrence et al. (2011) conclude that there is no 

significant audit quality differential between Big 4 auditors and Non-Big 4 

auditors using PSM. 

Even though there are great benefits of PSM, researchers should be 

cautious on interpreting the results given for the number of caveats. To 

employ PSM, the large sample dataset is required because the number of 

observations is substantially reduced after the matching process – 

generalization issue may arise. Also, treatment group and control group 

should have substantial overlap because there may have a substantial error 

making control group to look better while treatment group to look worse. 

There is a possibility that a hidden bias remained because the matching only 

controls for observed variables (Shadish et al. 2002). 

The basic assumption of PSM is to have a treatment group and 
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some type of appropriate non-treated group from selected control group, 

where in this study the treatment group is probability of selecting Big 4 

auditors (Lawrence et al. 2011). Then, all relevant attributes, particularly for 

audit-quality proxy analysis, between the groups are included to estimate the 

propensity score such as size of client firms, return on asset, leverage and 

others since there is no exclusion restrictions required. 

To perform PSM, I use logit model to estimate the propensity 

scores, a predicted probability of selecting Big 4 auditors by client firms. 

Since this matching model does not require exclusion restrictions as 

explained above, the comprehensive lists of general attributes are included to 

estimate the propensity score (Armstrong et al. 2010; Lawrence et al. 2011). 

For each audit-quality analysis, I include related variables including Chaney 

et al. (2004) selection model and respective audit-quality regressions. 

Accordingly, I estimate the propensity-score model of predicting auditor 

choice as follows:

BIG 4i,t = ß0 + ß1LNASSETi,t+ ß2LEVERAGEi,t + ß3ATURNi,t + ß4ROA_OIi,t 
+ ß5INVRECi,t + ß6CFO_Ai,t + ß7LAGTACi,t + ß8LOSSi,t + ß9BTMi,t + 
ß10SGROWTHi,t + INDUSTRY_FE + YEAR_FE + εi,t              (1)

where for firm i and fiscal year t;

BIG 4 = 1 if the client has Big 4 auditors in the year t, 0 otherwise;
LNASSET = natural logarithm of total assets at the end of the year t;
LEVERAGE = total liabilityt/totalequityt;
ATURN = salest/totalassetst-1;
ROA_OI = net incomet/averageoperatingincomet-1;
INVREC =( account receivablest+inventoryt)/totalassett;
CFO_A = operating cash flowt/averagetotalassett-1;
LAGTAC = lag value of total asset;
LOSS = 1 if net income is negative in the year t, 0 otherwise;
BTM = equityt/marketvaluet;
SGROWTH = (salest–lagsales)/averagetotalassett-1;

So, I include the related variables following respective audit quality analysis, 

and I estimate the propensity-score model using Equation (1). Then, without 

replacement, I match Non-Big 4 audit client with Big 4 audit client having 
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the closest predicted value from Equation (1) within a maximum distance 

(i.e. caliper) of 3 percent. Based on this caliper distance, I match 50.00 

percent of Non-Big 4 audit client to Big 4 audit client for both 

discretionary accruals and the magnitude of conservatism. In effect, a pseudo 

“random” sample is created where auditor type is randomly allocated to both 

the treatment and control groups (Heckman and Navarro-Lozano 2004). So, 

any significant resulting differences, such as difference in means, between 

two groups show treatment effect and not pre-existing client characteristics 

(Heckman et al. 1997, 1998). In my study, I also perform OLS regression 

to compare with propensity-score model and to examine whether there are 

any remaining characteristic imbalances between two groups and general 

cross-sectional characteristic variations. 

3.2 Sample Selection
I examine Korean firms, listed on KOSPI (Korea Composite Stock 

Price Index similar to New York Stock Exchange in United States), from 

year 2000 to 2009. I select the firms that follow the criteria below:

(a) Include non-financial Korean firms;

(b) Include firms for which financial data are available from New 

    Kis-Value;

(c) Include firms that return data are available from KCMI-SD  

    2010;

First, I only observe firms in KOSPI market because most of large firms 

including Chaebol firms are listed on KOSPI, and firms should comply with 

strict requirements, meaning the characteristics are different from mid- or 

small-sized firms. I exclude Korean firms that follow different accounting 

practices such as financial sectors or utility sectors because these will impair 

comparability among different firms in other industries. Also, in order to test 

my main variable of interest, I include the firms for which data are 
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available from New Kis-Value and KCMI-SD 2010. Specifically, the 

financial data is collected from New Kis-Value and the return data is from 

KCMI-SD 2010.

I start the sample period from the year 2000 because I want to 

minimize Asian economic effect of 1997. According to prior studies, many 

Korean firms have experienced bankruptcy or abnormal business operation 

(Goh et al. 2009; Choi et al. 2006) pre- and post-1997, which may affect 

my research results. Also, I select the last sample year to be 2009 because 

the return data from KCMI-SD 2010 is available only up to 2009.

Accordingly I obtain a discretionary accrual sample of 3,146 

firm-year observations, of which 2,095 are Big 4 clients and 1,051 are 

Non-Big 4 clients. Also, I obtain magnitude of conservatism sample of 

2,679 firm-year observations, of which 1,815 are Big 4 clients and 864 are 

Non-Big 4 clients.

 

IV. Results
4.1 Analysis 1: Discretionary Accruals 

4.1.1 Method
I measure discretionary accruals in three different methods (Kothari 

et al. 2005): discretionary accruals from modified-Jones model with ROA 

(DA1), discretionary accruals from performance-matched modified-Jones 

model (DA2), and discretionary accruals from modified-Jones model (DA3)3). 

3) First, the discretionary accruals from modified-Jones model with ROA (DA1) is as follows 
and is estimated by year and by two-digit KSIC (Korean Standard Industrial 
Classification) code, scaling by lagged total assets:
TAit = δ0 + δ1(1/ASSETSit-1) + δ2ΔSALESit + δ3PPEit + δ4ROAit + εit
Second, the discretionary accruals from performance-matched modified-Jones model (DA2) 
is a performance-matched discretionary accrual measure adjusting a firm’s estimated 
discretionary accrual by subtracting the corresponding discretionary accrual of a firm 
matched on the basis of industry and current year’s return on assets. 
Third, the discretionary accruals from modified-Jones model (DA3) is estimated for each 
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I examine both absolute and directional value of discretionary accruals to 

test the effects of audit quality differences. To test the audit quality 

differences between Big 4 and Non-Big 4 being attributable to client 

characteristics, the following model is used:

DA1i,t(DA2i,torDA3i,t) =  ß0 + ß1BIG4i,t + ß2LNASSETi,t + ß3LEVERAGEi,t-1 + 
ß4ATURNi,t-1 + ß5ROA_OIi,t-1 + ß6INVRECi,t + ß7CFO_Ai,t + ß8LAGTACi,t + 
ß9LOSSi,t + ß10BTMi,t + ß11SGROWTHi,t + INDUSTRY_FE + YEAR_FE+εi,t  

      (2)

where for firm i and fiscal year t;

DA1 = discretionary accruals from modified-Jones model with ROA;
DA2 = discretionary accruals from performance-matched modified-Jones 
model;
DA3 = discretionary accruals from modified-Jones model;

Big 4 is the main variable of interest in my research study, and is used 

consistent with prior research. Following Lawrence et al. (2011), I include 

LNASSET, LEVERAGE, ATURN, and ROA_OI to control the client size, 

financial risk on discretionary accruals and the residual variation in accruals 

due to firm-specific performance, respectively. Also, INVREC is used to 

control business complexity (Kim et al. 2008), CFO_A is used to control 

the significant negative relationship between operating cash flow and accruals 

(Dechow et al. 1995; Becker et al. 1998; DeFond and Subramanyam1998; 

Hwang and Kang 2007), LAGTAC is used as substitute variable for various 

omitted ones (Becker et al. 1998; Hwang and Kang 2007), LOSS is used to 

control negative profit firms (Burgstaher and Dichev 1997; Kim et al. 2008), 

BTM and SGROWTH is used to control risk factor (Khurana and Raman 

2004). The variable definitions are consistent with Equation (1). 

industry and year as for the Jones model except that change in accounts receivable is  
subtracted from the change in sales:
TAit = β0 + β1(1/ASSETSit-1) + β2(ΔSALESit - ΔARit) + β3PPEit + εit
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4.1.2 Result
Table 1 presents the descriptive statistics for full and 

propensity-score matched samples for publicly traded Korean firms. In full 

sample, there are 3,146 firm-year observations, of which 2,095 (66.59%) and 

1,051 (33.41%) are Big 4 and Non-Big 4 clients respectively. The 

descriptive statistics in full sample indicate significantly different clienteles 

between Big 4 and Non-Big 4 auditors. Accordingly, the Big 4 clients are 

significantly larger than Non-Big 4 clients, where natural logarithm of total 

assets of Big 4 clients are 26.5500 and Non-Big 4 clients are 25.5776 

(t-statistics: 19.7267). Also, Big 4 clients are more profitable, leveraged, and 

complex business structure, and significantly less discretionary accruals and 

current assets than Non-Big 4 clients. 

[Insert Table 1]

For the propensity-score matched sample, I use Equation (1) to 

calculate propensity scores by imposing a caliper distance of 3 percent. 

Following the descriptive statistics of propensity-score matched sample, I 

obtain 1,924 firm-year observations of propensity-score matched sample, of 

which 962 for Big 4 and Non-Big 4 clients each. As shown in Table 1, the 

propensity-score model appears effective in forming a balanced sample of 

Big 4 and Non-Big 4 clients, because control variables except LNASSET 

become insignificantly different at 10 percent level between two client 

groups. Also, the discretionary accruals used for my analysis are still 

significantly different between two client groups, except DA2, but the 

significance level notably becomes lower after matching between Big 4 and 

Non-Big 4 clients.  

[Insert Table 2]

Table 2 shows the result of the first discretionary accruals (DA1), 

modified-Jones model with ROA, and I confirm the results of Becker et al. 

(1998), Lawrence et al. (2011), Kim (2006), Goh et al. (2009) and others 
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for the full sample. Specifically in column 1, there is a negative and 

significant result for BIG 4 of -0.005 (p < 0.05), and some control variable 

coefficients are significant. The column 2 and 3 of Table 2 provide the 

directional results of discretionary accruals. Even though the signs of 

directional discretionary accruals are concluded as expected, they are 

insignificant meaning Big 4 auditors seem to have indifferent audit quality 

from Non-Big 4 auditors based on income-increasing or income-decreasing 

discretionary accruals. The last three columns of Table 2 present the results 

of propensity-score matched samples. Compared to Lawrence et al. (2011), I 

find more significant multivariate BIG 4 coefficient of -0.006 (p < 0.01), 

suggesting that once the client characteristics are balanced between two 

clienteles, the treatment effect of BIG 4 auditors are more significant from 

those of Non-Big 4 auditors with respect to DA1. Moreover, the directional 

discretionary accruals, especially income-decreasing discretionary accruals of 

-0.004 (p < 0.1), become significant (column 6) suggesting that after 

propensity-score matched, BIG 4 auditors are less likely to deviate abnormal 

accruals from normal accruals than Non-Big 4 auditors do. All control 

variables are as expected as previous studies shown. 

[Insert Table 3]

Table 3 presents the result of second discretionary accruals (DA2), 

performance-matched modified-Jones model. Unlike Table 2 results, I find a 

negative and insignificant result for BIG 4 of -0.005 (p > 0.10) while most 

of the control variable coefficients are significant. This result is consistent 

with Goh et al. (2009) that the discretionary accruals indicate mixed results 

in Korean setting. Also, similar to the Table 2, column 2 and 3 of 

directional discretionary accruals provide insignificant results with expected 

signs. The last three columns of Table 3 present the results of 

propensity-score matched samples. As consistent with Lawrence et al. (2011), 

I find insignificant multivariate BIG 4 coefficient of -0.005 (p > 0.10), 
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indicating that once the client characteristics are balanced between two 

clienteles, the treatment effect of BIG 4 auditors are insignificant from those 

of Non-Big 4 auditors with respect to DA2. As well, the directional 

discretionary accruals of propensity-matched score model continuously 

provide insignificant results, which further support audit-quality indifference 

between BIG 4 auditors and Non-Big 4 auditors. All control variables are 

significant as previous studies shown. 

[Insert Table 4]

Table 4 shows the result of third discretionary accruals (DA3), 

modified-Jones model. Similar to the results of Table 2, the column 1 gives 

the result of a negative and significant result for BIG 4 of -0.006 (p < 

0.10), and the most of the control variable coefficients are significant. While 

the income-increasing discretionary accruals provide a negative and 

insignificant result of -0.001 (p > 0.10), the income-decreasing discretionary 

accruals give a negative and significant result for BIG 4 of -0.006 (p < 

0.10) meaning BIG 4 auditors tend to perform better audit-quality difference 

for income-decreasing clients than those of Non-Big 4. After client 

characteristics are balanced between two clienteles as shown in the last three 

columns of Table 4, I once again find the treatment effect of BIG 4 

auditors to be negative and more significant from those of Non-Big 4 

auditors with respect to DA3. Also, the income-decreasing discretionary 

accruals (column 6) present more significant results suggesting that BIG 4 

auditors provide better audit-quality than Non-Big 4 auditors for 

income-decreasing firms.

In summary, the first hypothesis is not supported from my results 

of discretionary accruals. I can conclude the audit quality for discretionary 

accruals is higher for the client of Big 4 auditors in Korea even after 

controlling for firm characteristics. In other words, Big 4 auditors provide 

lower discretionary accruals, better audit quality, in Korean setting, 
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inconsistent with Lawrence et al. (2011). Nevertheless, I can also find that 

all discretionary accruals provide inconsistent results for Big 4 auditors as 

shown in prior studies, before and after propensity-matched score is 

formulated, which gives me the question of discretionary accruals model 

appropriateness for Korean firms’ audit-quality measure. These results 

encourage me for the future research for Korean firms’ clientele effects and 

its alternative methodologies to distinguish client characteristics from 

audit-quality differential effects.

4.2 Analysis 2: The Magnitude of Conservatism

4.2.1 Method
To measure the magnitude of conservatism, I follow Basu (1997) 

model based on the relationship between accounting earnings and stock 

returns of Korean firms. The main interest in this measure is whether Big 4 

auditors perform more conservative auditing practices than Non-Big 4 

auditors do, before and after treatment effects have been in place. I use the 

following model to measure magnitude of conservatism4):

Xi,t/Pi,t-1=ß0+ß1RETi,t+ß2Di,t+ß3D*RETi,t-1+ß4BIG4i,t-1+ß5BIG4*RETi,t-1+ß6BIG4*Di
,t+ß7BIG4*D*RETi,t+INDUSTRY_FE+YEAR_FE+εi,t,      (3)

where for firm i and fiscal year t;

X = the earnings per share for firm i in fiscal year t;
P = the price per share at the beginning of the fiscal year;
RET = the monthly cumulated stock return for the firm over its fiscal year 
from fiscal year-end t-1 to fiscal year-end t;
D = a dummy variable that 1 if RET < 0 , 0 otherwise;
BIG 4 = 1 if the client has Big 4 auditors in the year t, 0 otherwise;

4) To perform propensity-score matched for magnitude of conservatism model, I estimate 
propensity score using Equation (1). Also, I match with the client characteristics the same 
as discretionary accruals used in Equation (2). The reason for propensity-score matched is 
to balance the treatment effects between two clienteles, so I use consistent client 
characteristics throughout the research paper (Lawrence et al. 2011). 
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The main variable of interest is ß7 expecting a positive sign. In other 

words, as previous studies have been stated, I assume Big 4 auditors to 

recognize negative earnings more quickly than to positive earnings, 

practicing more conservatively. Nevertheless, after propensity-score matched, 

I assume Big 4 auditors are not as conservative as Non-Big 4 auditors, 

indicating similar audit-quality between two auditors group. I separate the 

sample years, the year 2000 to 2007 and the year 2008 alone, because there 

has been a global financial crisis from the end of 2007, so the data may 

contain errors. In order to minimize such effect, I separate the sample 

period5). The variables used are consistent with Basu (1997). 

4.2.2 Result
Table 5 presents the result of magnitude of conservatism, and I 

confirm the results of Basu (1997), Park (2005), and Kim et al. (2008) for 

the sample period from the year 2000 to 2007. In column (1), the main 

variable of interest ß7 gives 0.335 (p < 0.05), confirming a positive and 

significant results for timely loss recognition. In other words, BIG 4 auditors 

allow clients to be more timely report negative earnings to public than 

positive earnings. However, in the year 2008 when global financial crisis is 

in effect, the column (2) return data seems to be abnormal because ß7 is a 

negative and significant -0.590 (p < 0.05), suggesting BIG 4 auditors allow 

clients to be less timely report negative earnings to public than positive 

earnings. Then, the total sample year in column (3) provides the positive 

and insignificant results, 0.173 (p > 0.1), suggesting that the year 2008 

effect is strong, offset the magnitude of conservatism results for the year 

5) The descriptive statistics for the magnitude of conservatism is available upon request. 
Briefly, the difference in mean between Big 4 and Non-Big 4 for 
Xi,t/Pi,t-1is-0.0403(t-statistic:-7.1700)and-0.0053(t-statistics:-0.66)forfullsampleandpropensity-scor
ematchedsample,respectively.Also,thedifferenceinmeanforß7 is 0.1585 (t-statistics: 37.5495) 
and -0.1788 (t-statistics: -34.51) for full sample and propensity score matched model, 
respectively. 
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2000 to 2007. Overall, before propensity-score matched, I should conclude 

that BIG 4 auditors have a tendency to report clients’ negative earnings 

more quickly than positive earnings to public, more conservative.

[Insert Table 5]

To further examine my hypothesis, I perform propensity-score 

matched model, balancing the client characteristics of two clienteles. From 

the year 2000 to 2007, column (4) shows that the treatment effect of BIG 4 

auditors are insignificant from those of Non-Big 4 auditors with respect to 

the magnitude of conservatism, 0.219 (p > 0.10). In other words, once the 

client characteristics are balanced, BIG 4 auditors do not timely recognize 

negative earnings than positive earnings as Non-Big 4 auditors, suggesting 

that both BIG 4 auditors and Non-Big 4 auditors behave in the same 

manner for magnitude of conservatism. Similarly, in column (6), the result 

becomes more insignificant for BIG 4 auditors, 0.122 (p > 0.10), meaning 

BIG 4 auditors are not more conservative than Non-Big 4 such that audit 

quality is indifferent between two groups. Nevertheless, the column (5) 

shows a negative and significant result, -0.572 (p < 0.05), meaning BIG 4 

auditors are again less conservative than Non-Big 4 auditors. However, 

because the year 2008 includes extraordinary return data due to global 

financial crisis, the result may be exceptional. 

In summary, the hypothesis 2 is supported that the audit quality of 

magnitude of conservatism between BIG 4 auditors and Non-Big 4 auditors 

are indifferent, meaning its audit quality difference is attributed to client 

characteristics.

V. Additional Analysis
5.1 Auditor Industry Specialization

Following discretionary accruals results of this study, where Big 4 

auditors are less discretionary accruals than Non-Big 4 auditors before and 
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after client characteristics balanced, I further examine the hypothesis 1 to 

see whether Big 4 auditors’ better audit quality performance is due to 

auditor industry specialization effect. Accordingly, the auditor industry 

specialization becomes important factor by many firms for better audit 

quality (Krishnan 2003; Ferguson et al. 2003; Francis et al. 2005; Lim and 

Tan 2008; Reichelt and Wang 2010).

Following prior literatures, the Big 4 auditor industry specialists 

perform better audit quality than Big 4 auditor non-industry specialists or 

Non-Big 4 auditors. For U.S. studies, Krishnan (2003) shows that auditor 

industry specialization is the great mechanism to limit earnings management 

of client firms. Similarly, the industry specialists reduce earnings 

management behavior and improve earnings quality in two ways: knowledge 

and reputation (Craswell et al. 1995). Ferguson et al. (2003) and Francis et 

al. (2005) highlight office-level auditor industry specialists provide better 

audit quality than national-level industry specialists in terms of audit-fee 

measure. Moreover, Reichelt and Wang (2010) and Lim and Tan (2008) 

provide evidence that joint national and city-specific industry specialists have 

the highest audit quality, provide lower abnormal accruals of client firms, 

are less likely to meet or beat analysts’ earnings forecasts, and are more 

likely to issue going-concern audit opinion. Also, Carcello and Nagy (2002, 

2004) show that the client financial fraud has been decreased with the 

support of auditor industry specialization. For Korean studies, Kwon et al. 

(2007) give the evidence that total assets or total sales industry specialist 

measures are comparable to be used for Korean firms. Sohn and Lee (2007) 

provide the evidence that auditor industry specialists reduce 

income-increasing discretionary accruals and amount of errors. Also, Na and 

Choi (2005) conclude the audit quality for auditor industry specialists are 

higher, and such an effect is prominent after Asian-economic crisis (Goh et 

al. 2009). 
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Even though the general conclusion for auditor industry 

specialization is to provide better audit quality service, some prior literatures 

have determined that auditor industry specialization is not always necessarily 

a proxy for better audit-quality. For U.S. studies, Reichelt and Wang (2010) 

show that either national- or city-industry specialists alone provide no or 

little audit fee premium. Also, in Taiwanese setting, auditor industry 

specialization does not moderate the relation between provision of non-audit 

service (signed and unsigned) and discretionary current accrual, and there is 

no interaction between provision of non-audit service and industry 

specialization for firm’s propensity to just meet analysts’ forecasts (Lim and 

Tan 2008). For Korean studies, Kwon and Ki (2011) observe the evidence 

that auditor industry specialization have no significant difference in 

management forecast bias and accuracy. As well, they show that even Big 4 

auditor non-industry specialists and Non-Big 4 auditors can make better 

audit quality if they put more efforts.

Therefore, it is worthwhile to additionally analyze whether Big 4 

auditor industry specialists provide better audit quality, less discretionary 

accruals, than other groups, where such an audit quality difference is 

attributed to client characteristics. 

H3: Big 4 auditor industry specialists do not provide lower discretionary 

accruals than Big 4 auditor non-industry specialists.

5.1.1 Method
Following Goh et al. (2009), I define auditor industry specialization 

based on the largest clients’ total market share in the industry:
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MS = the industry market share for specific BIG 4 auditors; 
A = total asset;

Also, the discretionary accruals (DA1, DA2 and DA3) of auditor industry 

specialists are measured in the same manner of Equation (2):

DA1i,t(DA2i,torDA3i,t) =  ß0 + ß1INDSPi,t + ß2LNASSETi,t + ß3LEVERAGEi,t-1 
+ ß4ATURNi,t-1 + ß5ROA_OIi,t-1 + ß6INVRECi,t + ß7CFO_Ai,t + ß8LAGTACi,t 
+ ß9LOSSi,t + ß10BTMi,t + ß11SGROWTHi,t + INDUSTRY_FE + YEAR_FE + 
εi,t,       (4)

where for firm i and fiscal year t;

INDSP = 1 if BIG 4 auditors are industry specialists, 0 otherwise;

5.1.2 Result
[Insert Table 6]

Table 6 presents the result of BIG 4 auditor industry specialization 

with respect to three discretionary accruals measures (column (1)-(2) for 

DA1; column (3)-(4) for DA2; column (5)-(6) for DA3). In columns (1), 

(3), and (5), the OLS regression provide the results that there is the 

negative and insignificant variable coefficients for Big 4 auditor industry 

specialists (INDSP), -0.000 (p > 0.10), -0.000 (p > 0.10) and -0.003 (p > 

0.10) for DA1, DA2, and DA3 respectively. In other words, as Kwon and 

Ki (2011) found, INDSP have no significant difference in discretionary 

accruals from Big 4 auditor non-industry specialists. The columns (2), (4), 

and (6) are propensity-score matched results where client characteristics are 

balanced between two clienteles. Again, INDSP is negative and insignificant, 

-0.001 (p > 0.10), -0.001 (p > 0.10) and -0.003 (p > 0.10) for DA1, DA2, 

and DA3 respectively, suggesting that the treatment effect of INDSP are 

insignificant from those of Big 4 auditor non-industry specialists with respect 

to all discretionary accruals. 

Overall, it seems the auditor industry specialization is ineffective in 

Korea, suggesting that there is no specific classification of audit industry 
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specialists among Big 4 audit firms. This may be due to geographical 

means. In Korea, it is likely that audit firm headquarters are likely to 

perform majority of audit and take full responsibility of it, so classifying 

auditor industry specialization among audit firms is ambiguous. In that 

regard, there is no audit quality difference between Big 4 auditor industry 

specialists and the other groups, which may suggest that Big 4 audit firms 

as a whole provide better audit quality to clients or audit quality difference 

being attributed to client characteristics in terms of auditor industry 

specialists. However, because OLS regressions also do not provide 

significant results, I cautiously interpret such a result. 

VI. Conclusion
In my study, I examine whether audit quality differential between 

Big 4 and Non-Big 4 auditors could be a reflection of client characteristics. 

By using a propensity-score matched model with an extensive lists of client 

and auditor characteristic variables, I find inconsistent results from Lawrence 

et al. (2011). Specifically, the treatment effects of Big 4 auditors are 

significantly different from those of Non-Big 4 auditors with respect to 

discretionary accruals, but insignificantly different from those of Non-Big 4 

auditors with respect to the magnitude of conservatism and auditor industry 

specialists. 

As mentioned, I caution the reader that my findings must be 

interpreted with due regard to their methodological limitations. First, an 

inherent limitation of this approach is that I can only match the observed 

attributes, meaning unobservable attributes are not applicable to estimate the 

treatment effects. In other words, I cannot ensure whether all relevant client 

and auditor control variables are included. Second, it is hard to generalize 

the results made in this study because the matching reflects a trade-off 

between identifying the treatment effects and the ability to generalize results 
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to the full population. 

I should emphasize that my study does not resolve the underlying 

question as to whether audit-quality difference proxies between Big 4 and 

Non-Big 4 auditors can be attributed to client characteristics, but rather it 

provides some evidence. Nevertheless, I hope that my research results could 

encourage other researchers to explore Korean firms clientele effects, 

different from those of other countries, and to identify alternative 

methodologies that further separate client characteristics from audit quality 

differential effects.
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국문초록

회계법인과 회계사들이 합리적인 감사품질을 유지하는지에 대한 연구는

현재 회계 감사 논문들의 최대의 관심사 중 하나이다. 회사의 이해관계

자들은 자신들과 관련 있는 회사들이 Big 4 와 Non-Big 4 중 어느 회

계법인을 선택하는지에 대해 많은 관심을 두고 있다. 미국 기업들을 대

상으로 한 Lawrence et al. (2011)을 바탕으로, 본 논문에서는 한국 기업

들을 대상으로 Big 4 와 Non-Big 4 사이의 감사품질 측정치에 대한 차

이가 감사대상인 회사들의 고유의 특성들에 의해 생겼는지 보고자 한다.

감사품질을 추정하기 위한 측정치들로 재량적 발생액과 보수적 회계처리

수준을 사용하였고, 경향점수 모형 (propensity-score matched model)을

사용하여 두 집단간의 감사대상인 회사들의 특성들을 통제한 후 감사품

질의 효과를 측정하였다. Ordinary least square 회귀분석과

propensity-score matched model을 비교하여 분석한 결과, 처리효과

(treatment effect)에 따른 Big 4 회계법인의 재량적 발생액이 Non-Big

4 회계법인보다 낮은 결과를 얻었는데, 이는 감사대상인 고객 회사의 고

유의 특성 때문이 아니고 회계법인 수준에서 차이가 있다는 것을 시사한

다. 반면에, 처리효과에 따른 Big 4 이나 Non-Big 4 회계법인의 보수적

회계처리 수준은 비슷하다는 결과를 얻었는데, 즉 과거 논문에서의 감사

품질의 차이는 회계법인 수준에서가 아닌 감사대상인 고객 회사들의 고

유의 특성 때문이었다는 것을 이 논문 결과를 통해 알 수 있었다. 이 결

과들을 종합해보면, 한국 내의 Big 4 와 Non-Big 4의 감사품질의 차이

는 감사품질 측정치 선택에 따라 달라진 다는 것을 알 수 있었다. 본 논

문의 공헌점은 비록 논문의 결과가 회계법인들의 감사품질 차이에 대한

의문점의 모든 해결책을 제시해주고 있지는 않으나, 앞으로 감사대상인

의 고유의 특성과 감사품질의 효과를 분리하여 측정 할 수 있는 다른 방

법론의 연구들에 방향성을 제시하고 있다는 점에서 그 의의를 찾을 수

있다.

한글색인어: Big 4; Non-Big4; 감사품질; 재량적 발생액; 보수적 회계처

리 수준; 경향점수 모형.
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