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Abstract 

 

Income Shifting by Firms with Net Operating Losses (“NOL”) 

: The Effect of Extension of NOL Carry-forward Period in Korea 

 

Hee Yeon Sunwoo 

College of Business Administration 

Graduate School of Seoul National University 

This study investigates the NOL firms’ income shifting behavior in response to 

the extension of NOL carry-forward period in 2009. NOL firms are expected to 

shift income from 2009 to 2008 since the marginal tax rate is greatly increased 

due to the extension of NOL carry-forward period. I find that the NOL firms with 

relatively smaller NOL carry-forward amount at the end of 2008 shift income 

from 2009 to 2008 whereas the NOL firms with relatively greater NOL carry-

forward amount at the end of 2008 shift more income from 2008 to 2009 

compared to the profitable firms. These results are interpreted as that NOL firms 

considered being able to utilize their NOL within the extended NOL carry-

forward period shift NOL to the year with extended NOL carry-forward period.  
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1. Introduction 

According to the Korean tax law, taxable income is subject to the corporate 

income tax. However, corporate income tax for the negative taxable income (“net 

operating loss (“NOL”)”), is not immediately rebated. Instead, the NOL is carry-

forwarded and deducted from the future taxable income1. The NOL carry-

forward period extended from 5 years to 10 years from 2009 by the change of tax 

law. Accordingly, the NOL incurred from 2009 2  is allowed to be carry-

forwarded up to 10 years while the NOL incurred before 2009 can be carry-

forwarded only up to 5 years. One of other major changes in tax law in 20093 is 

that the corporate income tax rate was reduced by 3%p. from 25% to 22%4.  

                                           
1 NOL carryback for 1 year is allowed for the small and medium size enterprises. However, this 
study excludes the firms subject to the NOL carryback.  
2 To explain more precisely, the NOL incurred in the fiscal year commenced on or after January 
1, 2009 can be carry-forwarded up to 10 years.   
3 In September 2008, the amendment of Korean Tax Law has been proposed with the goals of 
job creation, deduction of tax rate to expand the new growth power and establishment of 
normalized taxation system. To achieve these goals, the amendment includes the tax rate 
reduction and the extension of NOL carry-forward period. In particular, the NOL carry-forward 
period was extended to provide the “business friendly” environments considering that the NOL 
carry-forward periods of major countries (7 years in Japan, 10 years in Finland, Iceland and 
Mexico, 20 years in US and unlimited in UK and Germany) was longer than the previous NOL 
carry-forward period in Korea (i.e. 5 years).  
4 Changes in corporate income tax rates  

 2007 2008 2009 2010 
Upper bound of 
lower taxable 

income 
KRW100million KRW200million KRW200million KRW200million 

Tax rate for the 
lower taxable 

income 
13% 11% 11% 10% 
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Reduction in the tax rate and the extension of NOL carry-forward period are 

likely to provide firms with incentives for inter-period income shifting to save 

taxes. The income shifting incentives are expected to be different between firms 

with taxable income in 2008 (“profitable firms”) and firms with NOL in 2008 

(“NOL firms”). Profitable firms may have incentives to shift income to 2009 

since the reduced tax rate is applied to the deferred income.5 Accordingly, 

profitable firms are expected to shift income from 2008 to 2009 as far as the 

financial reporting cost for such income shifting is not significant. On the 

contrary, NOL firms are expected to shift NOL from 2008 to 2009 (shift income 

to 2008 from 2009) in which the extended carry-forward period is applied. NOL 

firms that expect to utilize their NOL after 6 years but within 10 years have tax 

savings due to the extension of NOL carry-forward period which enables the 

NOL to be deducted from the future taxable income. Accordingly, these NOL 

firms are likely to have incentive to shift NOL from 2008 to 2009. The income 

shifting incentive of NOL firms can be also confirmed from the analysis of 

                                                                                                                  
Tax rate for the 
higher taxable 

income 
25% 25% 22% 20%* 

*Although it was originally proposed, the enforcement was postponed to 2012. Moreover, it 
actually became effective to apply 20% for the taxable income exceeding KRW 200million and 
up to KRW20billion and 22% for the taxable income exceeding KRW20billion from 2012.   
5 Deferral of income is a tax-favored behavior even if the tax rate is not changed since deferral of 
income causes the deferral of income taxes.  
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marginal tax rate (“MTR”)6. The MTR of NOL firms that expect to utilize their 

NOL after 6 years but within 10 years is 0% when the NOL carry-forward is 

allowed up to 5 years. However, the MTR of such firms greatly increases when 

the NOL carry-forward period is extended to 10 years. For example, if NOL 

incurred in the current year is expected to be utilized after 6 years, the MTR is 

calculated as 22%/(1.1)6=12.42% assuming that the tax rate is 22% and the after-

tax discount rate is 10%. The increase of MTR by 12.42%p which is from 0% to 

12.42% is much greater change compared to the 3%p of reduction in the tax rate 

in 2009. Therefore, NOL firms are expected to have incentive to shift income 

from 2009 in which the MTR greatly increases to 2008 in which the MTR is 0% 

(in other words, shift NOL from 2008 to 2009). In this way, the change in 2009 

tax law is likely to provide firms with income shifting incentives for tax purposes. 

Also, the directions of income shifting are expected to be different between 

profitable firms and NOL firms.7  

This paper investigates whether the NOL firms shift income from 2009 to 2008 

in response to the extension of NOL carry-forward period. In Korea, it was the 

first time that the NOL carry-forward period was extended by the change of tax 
                                           
6 The MTR is defined as the present value of current plus deferred income taxes to be paid per 
dollar of additional taxable income. The MTR of firms with NOL carry-forward is calculated by 
the statutory tax rate in the period when the future period in which the firm is eventually taxed on 
the extra dollar of income earned in the current period discounted by the after-tax discount rate. 
(Scholes et al (2008)). Please refer to the section 3.1. for the details.  
7 This is the shifting income from one time period to another suggested by Scholes et al (2008).  
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law although the tax rates have been reduced several times. Accordingly, there 

are only 2 studies investigating on the effect of extension of NOL carry-forward 

period whereas there are numerous studies on the income shifting in response to 

the tax rate change. In US, the NOL carry-forward period was extended from 15 

years to 20 years in 1997 which is the extension within the long term period of 

which taxable income the firms cannot rationally forecast.8 On the contrary, the 

extension of NOL carry-forward period from 5 years to 10 years in Korea is the 

change within relatively foreseeable future. Therefore, it is likely to be more 

suitable environment to investigate the firms’ income shifting behaviors related 

to this change.  

Since the income shifting behavior of NOL firms in response to the extension of 

NOL carry-forward period is generated from the increase of MTR, it is necessary 

to review the prior literatures examining the income shifting related to the 

change of tax rate. The studies in Korean and US which investigate whether the 

firms shift income from one period to another in response to the reduction in tax 

rate are Park and Kim (1996), Ko (2001), Kim and Park (2003), Sohn et al 

(2010), Scholes et al (1992), Guenther (1994), Maydew (1997) and Lopez et al 
                                           
8 When the NOL carry-forward period is extended from 15 years to 20 years, the MTR of NOL 
firms that expect to utilize their NOL after 16 years is calculated as 35%/(1.1)16=7.62% assuming 
that the tax rate is 35% and the after-tax discount rate is 10%. Since this MTR increase of 
7.62%p in US is relatively smaller change in comparison to the increase in Korea, it is expected 
that the incentive to shift income in US is smaller than income shifting incentive in Korea in 
response to the extension of NOL carry-forward period.  
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(1998), etc. These studies generally show that the firms shift income from the 

period with high tax rates to the period with low tax rates. In particular, Maydew 

(1997) investigates tax-induced inter-temporal income shifting by firms with 

NOL carrybacks9 in response to the tax rate decrease. Maydew (1997) finds that, 

during a period immediately after the tax rate decrease, firms shift NOL to the 

earlier period so that more tax can be refunded to them by increasing the amount 

of NOL carry-backed to the year on which the high tax rate is applied. Although 

it is not the study examining the effect of extension of NOL carry-forward period, 

Maydew (1997) is similar to my study in respect that it investigates the income 

shifting behavior of NOL firms. 

Meanwhile, there are two Korean studies which investigate the effect of 

extension of NOL carry-forward period in 2008. The first one is Ko (2011) 

which analyzes how the corporate tax rates reduction and the change in NOL 

carry-forward period from 2009 affects corporate liquidity, corporate marginal 

tax rates and decision for debt financing by way of forecasting the effect of the 

tax law change based on the past financial information. Ko (2011) provides 

logical basis for NOL firms’ income shifting incentive by showing that the MTR 

increases for NOL firms due to the extension of NOL carry-forward period. 

However, it is not the empirical study on the income shifting behavior of NOL 
                                           
9 In US, NOL carryback of 2 years is allowed to all firms. In Korea, NOL carryback is allowed 
only to the small and medium sized enterprises and the carryback period is 1 year.  
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firms in response to the extension of NOL carry-forward period. The other study, 

Lee et al (2011) provides the empirical evidence on NOL firms’ income shifting 

in response to the extension of NOL carry-forward period. However, there are 

very significant differences between Lee et al (2011) and my study. Firstly, the 

sample of Lee et al (2011) is the firms considered to have NOL carry-forward at 

the end of 2008, not the firms identified to have NOL carry-forward. However, 

the NOL firms in my paper are the firms with NOL in 2008 identified by the 

information in the audit report. Moreover, the number of NOL firms in my paper 

is 293 among the total sample size of 1,248 whereas the sample size of Lee et al 

(2011) is only 62. The other major difference is the measure of income shifting. 

Lee et al (2011) measures income shifting with the book-tax difference (“BTD”). 

However, BTD cannot measure the income shifting appropriately since it 

includes permanent differences which cannot be used as mean of income shifting. 

In my study, the income shifting is measured as the difference between the 

operating income in the fourth quarter of 2008 and in the first quarter of 2009 

following Maydew (1997) which is better proxy for the income shifting.10 There 

seems to be no US study examining the effect of extension of NOL carry-

forward period as far as I know.  

                                           
10 Please refer to the section 3 for the detailed ground on use of Maydew (1997) income shifting 
measure in this paper.  
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The sample of this paper is the Korean companies listed in Korean Exchange or 

KOSDAQ (“Korea Securities Dealers Automated Quotation”) at the end of 2008. 

The result with 1,248 firms which is called as “Total Sample” is indicated to be 

inconsistent with the hypothesis which means that the NOL firms shift more 

income from 2008 to 2009 compared to the profitable firms. However, 

considering that incentive to shifting income from 2009 to 2008 in response to 

extension of NOL carry-forward period is only applicable to NOL firms 

expecting to utilize their NOL after 6 years but within 10 years (in particular, 

NOL firms expecting to utilize their NOL within 5 years are irrelevant to the 

extension of NOL carry-forward period), it may not be appropriate to classify all 

firms reporting NOL in 2008 as NOL firms as in the Total Sample. Accordingly, 

only the firms reporting income or loss consistently in 2007 and 2008 are 

included in the “Pure Sample” analysis. Firms which persistently report loss in 

2007 and 2008 have more incentive for income shifting in response to the 

extension of NOL carry-forward period since they are likely to be able to deduct 

NOL from more distant future. Likewise, firms which persistently report income 

in 2007 and 2008 are likely to have more incentive for income shifting in 

response to tax rate reduction. Accordingly, I classified firms reporting loss for 

both years to pure NOL firms and firms reporting income for both years to pure 

profitable firms. Lastly, firms excluded from the Pure Sample (“Excluded Firms”) 
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which do not have clear direction of income shifting11 are reverted to the pure 

sample after being classified based on the recognition of deferred tax asset 

(“DTA”) (“Re-classified Sample”). Excluded firms which recognize the DTA at 

the end of 2008 expect enough future taxable income to utilize the NOL within 5 

years. Therefore, such firms are classified as the profitable firms since they are 

likely to have incentive to shift income from 2008 to 2009 in response to the tax 

rate reduction. On the contrary, excluded firms which do not recognize the DTA 

at the end of 2008 do not expect enough future taxable income to utilize the NOL 

within 5 years. Accordingly, these firms are classified as the NOL firms since 

they are likely to have incentive to shift income from 2009 to 2008 in response to 

the extension of NOL carry-forward period.  

The empirical results are as follows. As mentioned earlier, according to the 

results with the Total Sample, it is indicated that the NOL firms shift more 

income from 2008 to 2009 compared to the profitable firms. On the contrary, 

according to the results with the Pure Sample, it is indicated that the NOL firms 

shift income from 2009 to 2008 compared to the profitable firms although it is 

statistically insignificant. However, according to the results of additional analysis 

with the pure NOL firms divided based on the amount of NOL carry-forward at 

the end of 2008, the NOL firms with relatively smaller NOL carry-forward 

                                           
11 Firms reporting loss in 2007 and income in 2008 or reporting income in 2007 and loss in 2008. 
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amount are indicated to shift income from 2009 to 2008 whereas the NOL firms 

with relatively greater NOL carry-forward amount are indicated to shift more 

income from 2008 to 2009 compared to the profitable firms. These results are 

statistically significant in the all tests with the pure NOL firms divided based on 

the different percentiles12. These results are interpreted that the incentive for the 

big bath which is to improve the performance of the next year is applied 

dominantly to the NOL firms with the relatively great amount of NOL carry-

forward at the end of 2008, since such firms do not expect that they can utilize 

the NOL incurred in 2008 even within the extended period (i.e. 10 years). The 

results with the Re-classified Sample are similar to those with the Pure Sample 

and it implies that the recognition of DTA provides information of the future 

taxable income. To summarize the results of this study, I conclude that the NOL 

firms considered to be able to utilize their NOL within the extended NOL carry-

forward period (i.e. after 6 years but within 10 years) are indicated to shift NOL 

to the year with extended NOL carry-forward period.  

Section 2 summarizes the prior literatures. Section 3 explains the background of 

hypothesis, Section 4 explains the research design including main variables, 

sample and model, Section 5 provides the results. And I conclude the paper in 

Section 6.   
                                           
12 I divide the pure NOL firms based on the median, 60, 70 and 80 percentile of the NOL carry-
forward amount at the end of 2008. 
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2. Prior literature 

Since the income shifting behavior of NOL firms in response to the extension of 

NOL carry-forward period is motivated by the increase of MTR, it is necessary 

to review the prior literatures which investigate the income shifting related to the 

change of tax rate. In US, TRA 86’s relatively large reduction in the top statutory 

marginal corporate income tax rate from 46% to 34% provides a productive 

setting in which to examine firms’ responses to mandatory tax rate changes. 

Scholes et al (1992) examine the magnitude of the tax rate change and the size of 

the firm in explaining unanticipated shifts in gross margins in quarters 

surrounding the decrease in tax rates. Their evidence indicates that large firms 

shifted some portion of gross margin to the quarter following the decrease in tax 

rates, but there is no corresponding evidence for small firms. Guenther (1994) 

examines the effect of the tax rate change, firm size, level of debt, and degree of 

management ownership to explain abnormal shifts in current accruals in the 

period surrounding the rate change. The results indicate that large calendar year-

end firms had negative (i.e. income-decreasing) current accrual shifts in the year 

prior to the TRA 86’s tax rate reduction, and that shifts in current accruals were 

positively related to leverage. Lopez et al (1998) extends Guenther (1994) by 

examining how conflicts between tax and financial reporting are resolved. They 

provide evidence that the probability of making a negative discretionary current 
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accrual shift in the year prior to the tax rate decrease is directly related to tax-

aggressiveness and tax-aggressive firms will make greater negative discretionary 

current accrual shifts in the year prior to the tax rate reduction than other firms 

and the magnitude of the shift in negative discretionary current accruals is a 

function of the rate change faced by the firm. Maydew(1997) investigates tax-

induced intertemporal income shifting by firms with NOL carrybacks. Since US 

tax law allowed NOL carryback for 3 years before 1997, firms with NOL 

carrybacks had incentives to shift recognition of revenues and expenses across 

years to increase their NOL carrybacks for several years following the tax rate 

reductions of the TRA86. Maydew(1997) finds that, during a period immediately 

after TRA86, firms with NOL carrybacks shift gross margin forward from the 

fourth quarter of the NOL year to the first quarter of the following year and 

accelerated SG&A expenses from the first quarter after the NOL year to the 

fourth quarter of the NOL year which are the activities increase the magnitude of 

the NOL and thereby increase the refund of prior years’ taxes. Although it is not 

the study examining the effect of extension of NOL carry-forward period, 

Maydew (1997) is similar to my study in respect that it investigates the income 

shifting behavior of NOL firms. 

There are several Korean studies which investigate the effect of tax rate changes 

on income shifting behavior of firms. Park and Kim (1996) examines the income 
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management behavior in the years surrounding the tax rate reduction from 1994 

to 1996 in which the tax rate has been gradually reduced by 2%p per year. They 

find that the firms involved the income-increasing discretionary accrual shifts in 

1993 which is the previous year of the tax rate reduction. This finding is 

inconsistent with their expectation as well as the previous findings in Scholes et 

al (1992) and Guenther (1994). Ko (2001) examines the firms’ income shifting 

behavior for the years surrounding the tax rate reduction and enactment of 

alternative minimum tax (“AMT”) at the end of 1990. Ko (2001) finds that firms 

adjust the income downward using the discretionary accruals at the time when 

they expect the reduction of tax rate in the future and finds that the firms having 

high possibility to pay the AMT record more income-decreasing discretionary 

accruals compared to the firms with low possibility to pay the AMT. Shin (2002) 

expands the sample period to 6 years (1990-1996) and adopt the Rangan (1998) 

model in addition to the modified Jones model which is primarily used in the 

prior literatures. He finds that the income shifting behaviors relating to the tax 

rate reduction are not prominent. Sohn et al (2010) investigate the firms’ income 

shifting behavior in response to the tax rate reduction in 2009 and the effect of 

financial reporting expense on their behavior. They find that firms involve the 

income-decreasing behavior in 2008 which is the immediate prior year of the tax 

rate reduction. They also find that across all sample period, the firms with large 
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financial reporting costs involve the income-increasing behavior more than the 

firms with small financial reporting costs. They finally find that firms with large 

financial reporting costs still involve income-increasing behavior even in 2008 in 

which the corporate tax rate reduction in 2009 is disclosed.  

Meanwhile, there are two Korean studies which investigate the effect of 

extension of NOL carry-forward period in 2008. The first one is Ko (2011) 

which analyzes how the corporate tax rates reduction and the change in NOL 

carry-forward period from 2009 affects corporate liquidity, corporate marginal 

tax rates and decision for debt financing by way of forecasting the effect of tax 

law change based on the past financial information. In this study, it is indicated 

that tax rates reduction and the extension of NOL carry-forward period increase 

the corporate liquidity by reducing the tax payment. However, the items affecting 

the liquidity are different between profitable firms and NOL firms. Ko (2011) 

shows that increase of liquidity for the profitable firms are mainly form the 

corporate tax rates reduction and that the increase of liquidity for the NOL firms 

are mainly from the extension of the NOL carry-forward period. Ko (2011) 

confirms that corporate marginal tax rates decrease according to the reduction of 

tax rates while corporate marginal tax rates increase according to the extension 

of NOL carry-forward period. It is also found that the marginal tax rate for 

profitable firms decreases since the effect of tax rate reduction is greater than 
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that of extension of NOL carry-forward period for profitable firms whereas the 

marginal tax rate for NOL firms slightly increases since the effect of extension of 

NOL carry-forward period is greater than that of tax rate reduction for NOL 

firms. Ko (2011) provides logical basis for NOL firms’ income shifting incentive 

by showing that the MTR increases for NOL firms due to the extension of NOL 

carry-forward period. However, it is not the empirical study on the income 

shifting behavior of NOL firms in response to the extension of NOL carry-

forward period. 

The other study, Lee et al (2011) provides the empirical evidence on NOL firms’ 

income shifting in response to the extension of NOL carry-forward period. Lee et 

al (2011) looks into the firms considered to have the NOL carry-forward at the 

end of 2008 calculated using the estimated taxable income from 1999 to 2007. 

They find that the firms’ with the NOL carry-forward at the end of 2008 shift 

their income to the year with short NOL carry-forward period (i.e. 2008) from 

the year with long NOL carry-forward period (i.e. 2009) and also find that the 

firms with larger NOL carry-forward shift more income to the year with short 

NOL carry-forward period (i.e. 2008) from the year with long NOL carry-

forward period (i.e. 2009). Lee et al (2011) measures the income shifting by the 

book-tax difference (“BTD”). Although my study also investigates NOL firms’ 

income shifting in response to the extension of NOL carry-forward period, there 
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are very significant differences between Lee et al (2011) and my study. The first 

difference is the sample and the other is the measure of income shifting. I’ll 

discuss on these differences Section 4 in detail.  

While NOL carry-forward period in US was extended from 15 years to 20 years 

from the fiscal year commenced on or after August 5, 1997, no prior literature 

which investigates the change of NOL firms’ income shifting behavior due to 

this change is found. It seems that the extension of NOL carry-forward period in 

US do not affect the NOL firms’ income shifting behavior since it is change 

within the long term periods for which the firms cannot reasonably forecast their 

taxable income. Moreover, the effect of MTR increase due to the extension of 

NOL carry-forward period between the long term periods may not be great 

enough to provide the income shifting incentive to the NOL firms. 

Although it is not the study on the effect of change in the NOL carry-forward 

period, Graham and Kim (2009) investigate how the length of the NOL 

carryback period affects corporate liquidity and marginal tax rates. They find that 

extending the carryback period from two to five years, as proposed in President 

Obama’s budget blueprint in January 2009 would have a significant liquidity 

effect by increasing the tax refund from the NOL carryback on firms suffering 

large losses. Just like Ko(2011), Graham and Kim (2009) provides the logical 

background for the NOL firms’ income shifting behavior in response to the 
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change in NOL carryback period.  

Prior literatures generally show that the changes in tax rate and NOL carryback 

or carry-forward period affect the firm’s income shifting behavior. Considering 

this, I expect that the extension of NOL carry-forward period from 2009 affect 

the NOL firms’ income shifting behavior which is expected to be distinguished 

from that of profit firms to be affected by the tax rate deduction.  

 

3. Hypothesis 

Reduction in the tax rate and the extension of NOL carry-forward period are 

likely to provide firms with inter-period income shifting incentives to save taxes. 

The income shifting incentives are expected to be different between profitable 

firms and NOL firms.  

Profitable firms may have incentives to defer income from 2008 to 2009. Since 

the deferral of income causes the deferral of taxation, it is a tax-favored activity 

even if there is no tax rate reduction in the period to which the income is deferred. 

Therefore, deferral of income becomes more tax-favored when the tax rate 

decreases in the period to which the income is deferred. Accordingly, profitable 

firms are expected to have shift income from 2008 to 2009 to save taxes as far as 

the financial reporting cost for the income shifting is not significant.  

On the contrary, NOL firms are expected to shift NOL to 2009 (shift income to 



17 

 

2008 from 2009) in which the extended carry-forward period can be applied. 

NOL firms that expect to utilize their NOL after 6 years but within 10 years have 

tax savings due to the extension of NOL carry-forward period which enables the 

NOL to be deducted from the future taxable income. Accordingly, these NOL 

firms are likely to have incentive to shift NOL from 2008 to 2009. These income 

shifting behaviors of profitable firms and NOL firms are the shifting income 

from one time period to another suggested by Scholes et al (2008).  

Income shifting incentive of NOL firms can be confirmed by the analysis on 

change in the marginal tax rate (“MTR”) caused by the extension of NOL carry-

forward period. The MTR is defined as the present value of current plus deferred 

income taxes to be paid per dollar of additional taxable income. The MTR of 

firms with NOL carry-forward is calculated by the statutory tax rate in the period 

when the future period in which the firm is eventually taxed on the extra dollar 

of income earned in the current period discounted by the after-tax discount rate. 

(Scholes et al (2008)).13 This can be expressed as the following equation;  

MTRt = STRs / (1+r)s 

MTRt : Marginal tax rate at t 

STR: Statutory tax rate 

s: the future period in which the firm is eventually taxed on 

                                           
13 The case of NOL carryback is excluded in this paper. 
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the extra dollar of income 

r: after tax discount rate 

Therefore, if a firm expects that the current year’s NOL cannot be deducted from 

the future taxable income within the NOL carry-forward period allowed by the 

tax law, the MTR of the firm will be 0% since current year’s additional taxable 

income of KRW1 does not affect the future tax payment. In other words, where a 

firm expects that the NOL incurred in period t will be utilized after 6 years but 

within 10 years, the MTR will be 0% if the NOL carry-forward period applied in 

the period t is 5 years. However, if the NOL carry-forward period is extended to 

10 years, the firm’s MTR increases to STRs / (1+r)s. For example, if NOL 

incurred in the current year is expected to be utilized after 6 years, the MTR is 

calculated as 22%/(1.1)6=12.42% assuming that the tax rate is 22% and the after-

tax discount rate is 10%. The increase of MTR by 12.42%p which is from 0% to 

12.42% is much greater change compared to the 3%p of reduction in the tax rate 

in 2009. Therefore, these NOL firms are expected to have incentive to shift 

income from 2009 in which the MTR increases greatly to 2008 in which the 

MTR is 0% (in other words, shift NOL from 2008 to 2009).  

In this way, the change in 2009 tax law is likely to provide income shifting 

incentives with firms to save taxes and the directions of income shifting are 

expected to be different between profitable firms and NOL firms. Based on this, 
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the hypothesis in this paper is developed as follow:  

Hypothesis: 2008 NOL firms would shift income from 2009 to 2008 (shift NOL 

from 2008 to 2009) in response to the extension of NOL carry-forward period.   

4. Research Design 

4.1.  Income shifting across the year 

As mentioned earlier, Lee et al (2011) measures the income shifting with the 

book-tax difference (“BTD”). BTD includes permanent differences as well as 

temporary differences. However, permanent differences cannot be used as mean 

of inter-period income shifting since they are always excluded (ex. Tax exempt 

income) or included (ex. Expenses disallowed by the tax law such as penalties) 

from the taxable income. Therefore, BTD cannot measure the inter-temporal 

income shifting appropriately. In my study, the income shifting is measured as 

the difference between the operating income in the fourth quarter of 2008 and in 

the first quarter of 2009 following Maydew (1997) which is better proxy for the 

income shifting. 

Firms can shift income from one year to the other year by postponing sales, 

accelerating recognition of discretionary expenses, and timing nonrecurring 

transactions such as the sale of operating assets (Scholes et al (1992), Maydew 

(1997)). However, non-tax costs of shifting income increase for longer deferrals 
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or accelerations of income. For example, shifting income can bring about large 

nontax costs such as reduced operating efficiencies, deterioration of customer 

relations, and additional inventory holding arising from changing the timing of 

underlying economic activities14. Accordingly, I expect the income shifting to be 

concentrated around year-end consistent with prior literatures such as Scholes et 

al (1992), Maydew (1997). Especially, I focus on the shifting of recurring items 

such as operating income which can be easily reversed early in the next period. 

The firms can prefer the income shifting using the recurring items to the income 

shifting using the nonrecurring items since the income shifting from 

nonrecurring items such as the sale of operating assets may generate significant 

transaction costs (such as costs for searching buyers or negotiation of price) and 

the asset disposal should be reversed if the disposed asset is not originally 

supposed to be sold or is essential to the operating activities.  

Therefore, I measure the income shifting across 2008 and 2009 using the 

operating income in the fourth quarter of 2008 and operating income in the first 

quarter of 2009 consistent with the method used in the Maydew (1997). To 

estimate the amounts of operating income shifted, it is necessary to estimate the 

unmanaged operating income. Assuming a random walk model, I estimate the 

unmanaged operating income in the fourth quarter of 2008 (denoted by “OI0,4”) 

                                           
14 Scholes et al (2008) 
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as the operating income in the third quarter of 2008 (denoted by “OI0,3”). 

Therefore, the unexpected (shifted) operating income in the fourth quarter of 

2008 (denoted by “ShiftOI4”) is estimated as OI0,4 - OI0,3. Since the operating 

income in the fourth quarter of 2008 is expected to be managed, the operating 

income in the third quarter of 2008 is used as the expectation of operating 

income in the first quarter of 2009 (denoted by “OI1,1”). Accordingly, the 

unexpected (shifted) operating income in the first quarter of 2009 (denoted by 

“ShiftOI1”) is estimated as OI1,1 - OI0,3. As a result, an overall estimate of the 

amount shifted from the fourth quarter of 2008 to the first quarter of 2009 is the 

negative of the fourth-quarter shift plus the first quarter reversal which can be 

expressed as (ShiftOI1 - ShiftOI4)/2={(OI1,1 - OI0,3)-(OI0,4 - OI0,3)}/2=(OI1,1 - 

OI0,4)/2. Below example will be helpful to understand the mechanism of income 

shifting variable used in this paper. Since this paper is focused on the loss firms, 

the example is illustrated for the case of operating loss.  
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Figure 1. Example of income shifting 

 

As Figure 1 illustrates, the operating income of -20 (which is calculated as 

(ShiftOI1 - ShiftOI4)/2 = (-20-20)/2) is shifted from fourth quarter of 2008 to the 

first quarter of 2009. We can also interpret this result as the operating loss of 20 

is shifted from fourth quarter of 2008 to the first quarter of 2009. It means that 

although the operating loss in the fourth quarter of 2008 and in the first quarter 

of 2009 should have been both 100 according to the random walk model, they 

are actually recorded as 80 and 120 respectively as a result of shifting loss of 20 

from the fourth quarter of 2008 to the first quarter of 2009. Shifted income 

calculated in this way is scaled by the prior year’s total assets in this paper.  
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4.2. Model 

I test the hypothesis with the following model:  

𝑆ℎ𝑖𝑖𝑖𝑖,08𝑂𝑂 = 𝛼0 + 𝛽1  𝑁𝑁𝑁𝑖( 𝑜𝑜 𝑃_𝑁𝑁𝑁𝑖  𝑜𝑜 𝑅_𝑁𝑁𝑁𝑖  ) + 𝛽2  𝑁𝐿𝐿𝑖

+ 𝛽3  𝑆𝑆𝑆𝑆𝑖 + 𝛽4  𝐶𝐶𝑁𝑖 + 𝛽5  𝑅𝑁𝑅𝑖

+ 𝛽6  𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂  + 𝛽7  𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂 + 𝑖𝑖𝑖𝑖𝑖𝑖𝑜𝑖 𝑖𝑖𝑑𝑑𝑖 + 𝜀𝑡      ∙∙

∙∙∙∙∙∙∙∙∙∙ (1) 

Shifti,08OI : Income shifting from 2008 to 2009 of firm i 

NOLi: Indicator variable which value is 1 if firm i records NOL in 2008, otherwise 0 

𝑃_𝑁𝑁𝑁𝑖: Indicator variable which value is 1 if firm i is a Pure NOL firm, otherwise 0 

𝑅_𝑁𝑁𝑁𝑖: Indicator variable which value is 1 if firm i is a Re-classified NOL firm, 

otherwise 0 

Levi: Total liability/ total asset of firm i at the end of 2008 

SIZEi: Natural logarithm of total asset of firm i at the end of 2008 

CFOi: Cash flow from operation of firm i for 2008 scaled by the total asset at the 

beginning of 2008 

ROAi: Return on asset of firm i for 2008  

𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂 : Income shifting from 2007 to 2008 of firm i 

𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂 : Income shifting from 2009 to 2010 of firm i 

Dependent variable, 𝑆ℎ𝑖𝑖𝑖𝑖,08𝑂𝑂  is calculated as (operating income in the first 

quarter of 2009 – operating income in the fourth quarter of 2008)/2 scaled by the 
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total asset at the beginning of 2008, consistent with the method described in the 

section 4.1.   

As the example in the section 4.1 shows, the 𝑆ℎ𝑖𝑖𝑖𝑖,08𝑂𝑂  variable has negative 

sign when the NOL firms shift income from the first quarter of 2009 to the fourth 

quarter of 2008 (in other words, shift NOL from the fourth quarter of 2008 to the 

first quarter of 2009) in response to the extension of NOL carry-forward period. 

Therefore, I expect the coefficient of 𝑁𝑁𝑁𝑖 variable which indicates the loss 

firms has negative sign to support the hypothesis.  

Other control variables are included to control the non-tax cost for income 

shifting and other factors which may affect the income shifting behaviors 

according to the prior literatures. Guenther (1994) and Maydew (1997) show that 

firms with higher leverage ratios were less willing to report lower income to 

avoid the debt covenant violation. Following these literatures, 𝑁𝐿𝐿𝑖 which is 

calculated as the total liability divided by the total asset at the end of 2008 is 

included to control the firms’ concern for the debt covenant violation. Also, 

Guenther (1994) finds that larger firms which have great political costs are more 

willing to reduce reported income. Considering that the firm size is used for the 

proxy for the political costs in Guenther (1994), 𝑆𝑆𝑆𝑆𝑖  variable which is 

calculated as the natural logarithm of total asset at the end of 2008 is also 

included in this model. 𝐶𝐶𝑁𝑖 which is cash flow from operation in 2008 scaled 
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by total asset at the end of 2008 and 𝑅𝑁𝑅𝑖 which is calculated as net income in 

2008 divided by the total asset at the end of 2008 are included following prior 

literatures (Dechow et al 1995, Kothari et al 2005) which show the significant 

relation between the firm performance and earnings management. 

𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂  ,which measures the income shifting across 2007 and 2008 and 

𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂  ,which measures the income shifting across 2009 and 2010 are 

included to control the firms’ characteristic regarding the income shifting. 

𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂  and 𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂  are calculated by the method discussed in the section 

4.1.  

4.3.  Sample and data 

The sample of this paper is the Korean companies listed in the Korea Exchange 

and KOSDAQ at the end of 2008. Firms which belong to financial industry and 

have non- December fiscal year end are excluded from the sample. Firms which 

are designated as administrative issues and firms with missing data are also 

excluded. In addition, firms subject to the NOL carryback are excluded since this 

paper mainly focuses on the NOL firms subject to NOL carry-forward. This 

process results in a sample of 1,248 firms.  

The information whether firms in the sample recorded the NOL for the tax 
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purpose in 2008 is hand-collected from the footnote on the audit reports15. The 

firms confirmed to have NOL in 2008 are classified as NOL firms. Among the 

1,248 firms, 293 firms are classified as NOL firms and 955 firms are classified as 

profitable firms. For the additional analysis, I additionally collect the information 

whether firms have the NOL in 2007. This process I use to indicate the NOL 

firms is distinguished from the method used in the Lee et al (2011). Lee et al 

(2011) calculates the NOL carry-forward at the end of 2008 based on the 

estimated taxable income of firms from 1999 to 2009. They classify 62 firms 

which have positive estimated NOL carry-forward at the end of 2008 as NOL 

firms. However, since 5 years of NOL carry-forward period is applied to the 

NOL incurred up to 2008, firms with NOL carry-forward at the end of 2008 may 

not have the incentive to shift income from 2009 to 2008 if they do not have 

NOL in 2008. Therefore, the way that Lee et al (2011) indicates NOL firms is not 

appropriate to the test for the effect of extension of NOL carry-forward period. 

Moreover, the sample size of 62 NOL firms in Lee et al (2011) is greatly smaller 

compared to that of this paper, 293 NOL firms. For the additional analysis, I 

additionally collect the amount of NOL carry-forward at the end of 2008 if it is 

disclosed in the footnote of the audit report. The financial statement data 

required for the test is obtained from the KIS-Value database.  

                                           
15 Audit reports are disclosed on http://dart.fss.or.kr/. 
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5. Result 

Firstly, I analyze with 1,248 firms which will be called as “Total Sample”, then 

analyzed with firms which report taxable income both in 2007 and 2008 and 

NOL both in 2007 and 2008 (which will be called as “Pure Sample”). Finally I 

analyze with sample including the firms which have been excluded from the 

Pure Sample (“Excluded Firms”) which are re-classified based on the 

recognition of deferred tax asset (“DTA”). The sample used in the final analysis 

will be called as “Re-classified Sample”.  

 

5.1. Results of test with Total Sample 

Table 1 shows the descriptive statistics for the variables with Total Sample. It is 

indicated that the mean value of 𝑆ℎ𝑖𝑖𝑖𝑖,08𝑂𝑂  is 0.0016 which means, on average, 

firms shift income from 2008 to 2009. The mean values of 𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂  and 

𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂  is 0.0022 and 0.0014, respectively. It means the firms in the Total 

Sample shift income to the next year from current year not only in 2008 but also 

both in 2007 and 2009. However, this interpretation is merely from the 

descriptive statistics. The regression results with consideration of other variables 

are indicated in the Table 2. 
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<Insert Table 1 here> 

 

In Table 2, I report the regression coefficients of equation (1) along with their p-

values using the Total Sample. Statistically significant F-value means the 

appropriateness of research model and the adjusted R2 which shows explanatory 

power of the model is about 14%. The coefficient on 𝑁𝑁𝑁𝑖(𝛽1) is significantly 

positive at 5 percent level. This result means that NOL firms shift income from 

2008 to 2009 and the degree of shifting which is not consistent with my 

hypothesis. Generally, the coefficients of other control variables are indicated to 

be consistent with the prior literatures. The coefficient on 𝑁𝐿𝐿𝑖 ( 𝛽2 )  is 

significantly negative. Significantly negative 𝛽2 indicates that firms with high 

leverage ratio shift income from 2009 to 2008 with the concern of violating debt 

covenants in 2008. The significantly positive coefficient on 𝑆𝑆𝑆𝑆𝑖(𝛽3) indicates 

that the large firms bearing great political costs lower the income of 2008 by 

shifting income from 2008 to 2009. The both coefficients for 𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂  and 

𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂  are significantly positive which means the firm characteristic on 

income shifting is persistent across the year.  

 

<Insert Table 2 here> 
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5.2.  Result of test with Pure Sample 

As reviewed above, the result with Total Sample is inconsistent with my 

hypothesis. However, considering that incentive to shifting income from 2009 to 

2008 in response to extension of NOL carry-forward period is only applicable to 

NOL firms expecting to utilize their NOL after 6 years but within 10 years (in 

particular, NOL firms expecting to utilize their NOL within 5 years are irrelevant 

to the extension of NOL carry-forward period), it may not be appropriate to 

classify all firms reporting NOL in 2008 as NOL firms. Accordingly, only the 

firms reporting taxable income or NOL consistently in 2007 and 2008 are 

included in the “Pure Sample” analysis. Firms which persistently report NOL in 

2007 and 2008 have more incentive for income shifting in response to the 

extension of NOL carry-forward period since they seems to expect that they can 

deduct NOL from more distant future due to the persistent NOL. Likewise, firms 

which persistently report taxable income in 2007 and 2008 are likely to have 

more incentive for income shifting in response to tax rate reduction. Accordingly, 

I classified firms reporting NOL for both years to “pure NOL firms” and firms 

reporting taxable income for both years to “pure profitable firms”. Therefore, I 

think the test with Pure Sample will show more apparent contrast in income 

shifting behaviors between the profitable firms and NOL firms. The number of 

firms in Pure Sample is 1,000 which are composed of 875 pure profitable firms 
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and 125 pure NOL firms.  

The way I select the firms in Pure Sample is supported by Shevlin (1990). 

Shevlin (1990) classified firms into four scenarios according to whether the firm 

has a positive or negative taxable income and whether the firm has NOL carry-

forward as illustrated on the figure 2. According to Shevlin(1990)’s estimation 

on the MTR in each scenario, the firms in scenario 2 which have a negative 

taxable income in current year and NOL carry-forward at the end of previous 

year have the lowest MTR whereas the MTR for firms in scenario 3 which have 

a positive taxable income in current year and no NOL carry-forward is highest 

among 4 scenarios. Pure NOL firms and pure profitable firms in this paper 

exactly correspond with the firms in scenario 2 and scenario 3, respectively. 

Accordingly, it is inferred that pure NOL firms have lower MTR and pure 

profitable firms have higher MTR. Therefore, it is possible that pure NOL firms 

are sensitive to the increase of MTR caused from the extension of NOL carry-

forward period whereas pure profitable firms are sensitive to the reduction of tax 

rate. In this sense, it is more convincing that pure NOL firms and pure profitable 

firms will show the different income shifting behaviors which are apparently 

contrasted.  



31 

 

Figure 2. Classification of firms in Shevlin (1990) 

 

Table 3 shows the descriptive statistics for the variables with Pure Sample. It is 

indicated that the mean value of 𝑆ℎ𝑖𝑖𝑖𝑖,08𝑂𝑂  for Pure Sample is 0.0008 which has 

been decreased from the mean value of 𝑆ℎ𝑖𝑖𝑖𝑖,08𝑂𝑂  for Total Sample, 0.0016. This 

is noteworthy if we consider that the mean values of 𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂  and 𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂  

for Pure Sample (0.0024 and 0.0013, respectively) are not changed much from 

those for Total Sample (0.0022 and 0.0014, respectively). The regression results 

with consideration of other variables are indicated in the Table 4.  

 

<Insert Table 3 here> 

 

In Table 4, I report the regression coefficients of equation (1) along with their p-

values using the Pure Sample. F-value (Total Sample: 11.39, Pure Sample: 14.4) 

and adjusted R2 (Total Sample: 14.29%, Pure Sample: 20.31%) for the test with 
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Pure Sample is higher than those for the test with Total Sample. Accordingly, the 

appropriateness and explanatory power of the model is stronger in Pure Sample 

analysis than in Total Sample analysis. While the coefficient on 𝑁𝑁𝑁𝑖 is 

significantly positive in the Total Sample analysis, the coefficient on 𝑃_𝑁𝑁𝑁𝑖 

turns to be negative in the Pure Sample analysis although it is not statistically 

significant. The results for other variables are similar with the results in the Total 

Sample analysis.  

 

<Insert Table 4 here> 

 

It is noteworthy that the coefficient on 𝑃_𝑁𝑁𝑁𝑖 turns to be negative in the Pure 

Sample analysis although it is not statistically significant since the negative 

coefficient on 𝑃_𝑁𝑁𝑁𝑖 means that the pure NOL firms shift income from 2009 

to 2008. I further analyze with the Pure Sample by dividing the pure NOL firms 

based on the amount of NOL carry-forward at the end of 2008 in the sense that 

the incentive to shift income from 2009 to 2008 may vary even within the pure 

NOL firms. In other words, if a pure NOL firm has great amount of NOL carry-

forward at the end of 2008, the firm is not likely to expect to be able to utilize 

their NOL deferred to 2009 within 10 years since such firm has high possibility 

to expect that they will report NOL in the future persistently with the past record. 
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The information on the NOL carry-forward amount at the end of 2008 is not 

available on the audit report for several firms. As a result, I can collect NOL 

carry-forward amount for 105 pure NOL firms and the descriptive statistic for 

the NOL carry-forward amount at the end of 2008 is provided in Table 5.   

 

<Insert Table 5 here> 

 

Firstly, I divide the pure NOL firms into two groups based on the median value 

of NOL carry-forward amounts for 105 pure NOL firms. The first group is 

composed of firms with NOL carry-forward amount above the median value of 

NOL carry-forward amounts and the other group is composed of firms with NOL 

carry-forward amount below the median value of NOL carry-forward amount. 

Table 6 provides the results of the test on whether the income shifting behaviors 

of two groups of pure NOL firms divided based on the median value are different. 

Column (1) shows the test result on whether the pure NOL firms with NOL 

carry-forward amount below the median shift income from 2008 to 2009 relative 

to the pure profitable firms and Column (2) shows the test result on whether the 

pure NOL firms with NOL carry-forward amount above the median shift income 

from 2008 to 2009 relatively more than the pure profit firms.  

In Column (1), it is indicated that the coefficient on 𝑃_𝑁𝑁𝑁𝑖 is significantly 
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negative. In contrast, in column (2), the coefficient on 𝑃_𝑁𝑁𝑁𝑖 is indicated to 

be significantly positive. It is notable that the behaviors between two NOL 

groups are definitely different. In other words, it is indicated that the pure NOL 

firms with NOL carry-forward amount below the median shift income from 2009 

to 2008 relatively more than the pure profitable firms whereas the pure NOL 

firms with NOL carry-forward amount above the median shift income from 2008 

to 2009 relatively more than the pure profitable firms. The coefficient of -

0.01172 for NOL firms with NOL carry-forward amount below the median 

indicates that such firms shift operating income on average equal to KRW 

869million16 from 2008 to 2009. Also, the coefficient of 0.00802 for NOL firms 

with NOL carry-forward amount above the median indicates that such firms shift 

operating income on average equal to KRW 3,483million17 from 2009 to 2008. 

These results are interpreted as the firms with relatively greater NOL carry-

forward amount tend to shift income from 2008 to 2009 taking a big bath with 

the intension to abandon the current year’s performance and make the 

performance of next year better. However, the firms with relatively smaller NOL 

carry-forward amount have stronger incentive to shift income from 2009 to 2008 

                                           
16 -0.01172 x KRW74,174 million (mean of total asset at the end of 2007 for NOL firms with 
NOL carry-forward amount below median) 
17 -0.00802 x KRW434,332 million (mean of total asset at the end of 2007 for NOL firms with 
NOL carry-forward amount above median) 
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in response to the extension of NOL carry-forward period compared to the firms 

with relatively greater NOL carry-forward amount.  

 

<Insert Table 6 here> 

 

I additionally analyze whether the pure loss firms’ income shifting behavior 

differ depending on the magnitude of NOL carry-forward amount with the 

samples divided based on 60 percentile, 70 percentile and 80 percentile of NOL 

carry-forward amount in pure NOL firms. Table 7 shows the results. Column (1), 

(3) and (5) shows the results with pure NOL firms of NOL carry-forward amount 

below the 60, 70 and 80 percentile respectively and Column (2), (4) and (6) 

shows the results with pure NOL firms of NOL carry-forward amount above the 

60, 70 and 80 percentile. The coefficients on 𝑃_𝑁𝑁𝑁𝑖 is significantly negative 

in column (1), (3) and (5) while the coefficients on 𝑃_𝑁𝑁𝑁𝑖 is significantly 

positive in column (2), (4) and (6). These results are consistent with the results of 

test based on median NOL carry-forward amount. Therefore, it is strongly 

convincing to conclude that firms with relatively smaller NOL carry-forward 

amount have stronger incentive to shift income from 2009 to 2008 in response to 

the extension of NOL carry-forward period compared to the firms with relatively 

greater NOL carry-forward amount. 
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<Insert Table 7 here> 

 

5.3. Result of test with Re-classified Sample 

I perform the same analysis with Re-classified Sample. In Re-classified sample, 

the firms which have been excluded from the Pure Sample (“Excluded Firms”) 

are re-classified based on the recognition of DTA and aggregated to the Pure 

Sample. In the Pure Sample test, the Excluded Firms are excluded since their 

tendency of income shifting is not clear due to the inconsistent financial 

performance in 2007 and 2008. However, whether Excluded Firms recognize the 

DTA can be considered as additional information on their forecast on the future 

financial performance. If an Excluded Firm recognizes the DTA, it is considered 

as the firm forecasts that future taxable income will be available against which 

the deductible temporary difference caused by NOL can be utilized.18 Therefore, 

I think the Excluded Firms recognizing the DTA have the same income shifting 

incentive with the pure profitable firms. So, I classified the Excluded Firms 

recognizing the DTA to the “re-classified profitable firms”. On the contrary, the 

Excluded Firms which do not recognize the DTA are considered as they do not 

expect they will have future taxable profit enough to utilize the deductible 

                                           
18 K-GAAP statement no. 16, para 24. Since K-IFRS was adopted in 2011, K-GAAP is relevant 
for the financial disclosure of 2008.  
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temporary difference caused by NOL. Accordingly, these firms are expected to 

have the same income shifting incentive with the pure NOL firms. So, I 

classified the Excluded Firms which do not recognize the DTA to the “re-

classified NOL firms”. This expectation on the firm’s forecast for future 

performance is supported by Dhaliwal et al (2013) which finds that the 

recognition of the valuation allowance for DTA provides incremental 

information about the persistence of losses. Re-classified profitable firms and re-

classified NOL firms are added to the Pure Sample. <Figure 3> is the summary 

of standards how the Re-classified Sample has been defined. The Re-classified 

Sample is composed of 1,016 of re-classified profitable firms and 231 of re-

classified NOL firms.  

 

Figure 3. Reclassification of Excluded Firms in the Re-classified Sample 
2007 2008 Recognition of DTA Re-classification 

Taxable income NOL Yes Re-classified profitable 
firms 

No Re-classified NOL firms 

NOL Taxable 
income 

Yes Re-classified profitable 
firms 

No Re-classified NOL firms 
 

 

Table 8 shows the descriptive statistics for the variables with Re-classified 

Sample. The descriptive statistics for the Re-classified Sample is almost the same 
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with those of the Total Sample since the Re-classified Sample includes the firms 

in the Total Sample except for just one firm which could not obtain the DTA 

information.  

 

<Insert Table 8 here> 

 

In Table 9, I report the regression coefficients of equation (1) along with their p-

values using the Re-classified Sample. F-value (Total Sample: 11.39, Pure 

Sample: 14.4, Re-classified Sample: 11.12) and adjusted R2 (Total Sample: 

14.29%, Pure Sample: 20.31%, Re-classified Sample: 13.98$) is slightly 

decreased in the test with Re-classified Sample compared to the previous tests 

with the Total Sample and the Pure Sample. However, the levels of 

appropriateness and explanatory power of the model do not seem to be 

problematic. Similar to the results with the Pure Sample, the coefficient on 

𝑅_𝑁𝑁𝑁𝑖 is negative although it is not statistically significant. The results for 

other variables are similar with the results in the Pure Sample analysis. Overall 

results with the Re-classified Sample are consistent with the results with the Pure 

Sample.  

 

<Insert Table 9 here> 
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Likewise in the Pure Sample test, I also additionally investigate whether the 

income shifting behaviors of re-classified NOL firms differ depending on the 

NOL carry-forward amount in 2008 with the Re-classified Sample. I collect the 

information on NOL carry-forward amount for 184 re-classified NOL firms. The 

descriptive statistic for NOL carry-forward amount for re-classified loss firms is 

provided in Table 10.  

  

<Insert Table 10 here> 

 

Table 11 provides the results of the test on whether the income shifting behaviors 

of two groups of re-classified loss firms divided based on the median value of 

NOL carry-forward amount are different. Overall results are consistent with the 

results in the Pure Sample.  

In Column (1), it is indicated that the coefficient on 𝑅_𝑁𝑁𝑁𝑖 is significantly 

negative. In contrast, in column (2), the coefficient on 𝑅_𝑁𝑁𝑁𝑖 is indicated to 

be positive although it is not statistically significant. Consistent with the result in 

the Pure Sample, it is indicated that that the re-classified NOL firms with NOL 

carry-forward amounts below the median shift income from 2009 to 2008 

relatively more than the re-classified profitable firms whereas the re-classified 
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NOL firms with NOL carry-forward amount above the median shift income from 

2008 to 2009 relatively more than the re-classified profitable firms. Therefore, 

the interpretations in the test with the Pure Sample is supported such that the 

firms with relatively greater NOL carry-forward amount tend to shift income 

from 2008 to 2009 with the intension to abandon the current year’s performance 

and make the performance of next year better. However, the firms with relatively 

smaller NOL carry-forward amount have stronger incentive to shift income from 

2009 to 2008 in response to the extension of NOL carry-forward period 

compared to the firms with relatively greater NOL carry-forward amount. 

 

<Insert Table 11 here> 

 

Table 12 shows the results of further tests with the Re-classified Sample divided 

based on 60 percentile, 70 percentile and 80 percentile of NOL carry-forward 

amounts in re-classified loss firms. Column (1), (3) and (5) shows the results 

with pure NOL firms of NOL carry-forward amounts below the 60, 70 and 80 

percentile, respectively and Column (2), (4) and (6) shows the results with pure 

NOL firms of NOL carry-forward amounts above the 60, 70 and 80 percentile. 

The coefficients on 𝑅_𝑁𝑁𝑁𝑖 is significantly negative in column (1), (3) and (5) 

while the coefficients on 𝑅_𝑁𝑁𝑁𝑖 is significantly positive in column (2), (4) and 
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(6). These results are consistent with the results of test based on median NOL 

carry-forward amount and the results of test with the Pure Sample. Therefore, 

these results for the additional tests with the Re-classified Sample also support 

the argument that firms with relatively smaller NOL carry-forward amount have 

stronger incentive to shift income from 2009 to 2008 in response to the extension 

of NOL carry-forward period compared to the firms with relatively greater NOL 

carry-forward amount. 

The results with Re-classified Sample which are consistent with the hypothesis 

indirectly indicate that the recognition of DTA provides information on the 

forecast of the future performance.  

 

<Insert Table 12 here> 

 

6. Conclusion 

This paper investigates whether the NOL firms shift income from 2009 to 2008 

in response to the extension of NOL carry-forward period with the sample of the 

Korean companies listed in Korean Exchange or KOSDAQ at the end of 2008. 

According to the results, it is found that the NOL firms considered to be able to 

utilize their NOL within the extended NOL carry-forward period (i.e. after 6 

years but within 10 years) are indicated to shift NOL to the year with extended 
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NOL carry-forward period.   

Considering that there are few studies on the effect of extension the NOL carry-

forward period although it was the first extension in Korea, it is considered that 

this paper can contribute on the research stream on tax-induced income shifting 

by showing that the extension of NOL carry-forward period affects the NOL 

firms’ income shifting behavior.  

In spite of the contribution, this paper has a limitation. It may be possible that 

firms decide the income shifting considering when the NOL carry-forward will 

be expired. However, the information on the expiry data of NOL carry-forward at 

the end of 2008 cannot be reflected in the empirical test since such information is 

not publicly available. Subsequent future studies may extend this paper to 

investigate whether the firms’ income shifting behavior in response to the 

extension of NOL carry-forward period is affected by the expiry date of NOL 

carry-forward at the end of 2008.  
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Table 1 
Descriptive Statistics: Total Sample 

 
Variables N Mean S.D Median Max  
𝑆ℎ𝑖𝑖𝑖𝑖,08𝑂𝑂  1248 0.0016 0.0263 0.0005 0.372  
𝑁𝑁𝑁𝑖 1248 0.2348 0.424 0 1  
𝑁𝐿𝐿𝑖 1248 0.4273 0.2479 0.4228 4.7171  
𝑆𝑆𝑆𝑆𝑖 1248 18.74 1.4394 18.3837 25.0071  
𝐶𝐶𝑁𝑖 1248 0.0412 0.1487 0.0389 1.2533  
𝑅𝑁𝑅𝑖 1248 -0.0219 0.2504 0.0189 0.4355  

𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂  1248 0.0022 0.0202 0.0011 0.197  
𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂  1248 0.0014 0.0182 0.0011 0.133  

 
 
 

Variable definition 
Shifti,08OI : Income shifting from 2008 to 2009 of firm i 
NOLi: Indicator variable which value is 1 if firm i records NOL in 2008, otherwise 0 
Levi: Total liability/ total asset of firm i at the end of 2008 
SIZEi: Natural logarithm of total asset of firm i at the end of 2008 
CFOi: Cash flow from operation of firm i for 2008 scaled by the total asset at the 
beginning of 2008 
ROAi: Return on asset of firm i for 2008  
Shifti,07OI : Income shifting from 2007 to 2008 of firm i 
Shifti,09OI : Income shifting from 2009 to 2010 of firm i 
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Table 2 
Income shifting of NOL firms: Total Sample 

 
𝑆ℎ𝑖𝑖𝑖𝑖,08𝑂𝑂 = 𝛼0 + 𝛽1  𝑁𝑁𝑁𝑖 + 𝛽2  𝑁𝐿𝐿𝑖 + 𝛽3  𝑆𝑆𝑆𝑆𝑖 + 𝛽4  𝐶𝐶𝑁𝑖 + 𝛽5  𝑅𝑁𝑅𝑖

+ 𝛽6  𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂  + 𝛽7  𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂 + 𝜀𝑡 
 

 Dependent variable=𝑆ℎ𝑖𝑖𝑖𝑖,08𝑂𝑂  
Variables Coefficient p-values 
Intercept -0.03042** 0.0326 
𝑁𝑁𝑁𝑖 0.00405** 0.0278 
𝑁𝐿𝐿𝑖 -0.01815*** <.0001 
𝑆𝑆𝑆𝑆𝑖 0.00182*** 0.0009 
𝐶𝐶𝑁𝑖 -0.00712 0.1549 
𝑅𝑁𝑅𝑖 -0.03607*** <.0001 

𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂  0.29357*** <.0001 
𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂  0.09867** 0.0136 

Industry dummies Included 
F-values 11.39*** 

Adjusted R2 0.1429 
N 1,248 

*, **, *** indicate significance at the 10%, 5%, 1% levels, respectively. 
 
Variable definition 
Shifti,08OI : Income shifting from 2008 to 2009 of firm i 
NOLi: Indicator variable which value is 1 if firm i records NOL in 2008, otherwise 0 
Levi: Total liability/ total asset of firm i at the end of 2008 
SIZEi: Natural logarithm of total asset of firm i at the end of 2008 
CFOi: Cash flow from operation of firm i for 2008 scaled by the total asset at the 
beginning of 2008 
ROAi: Return on asset of firm i for 2008  
𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂 : Income shifting from 2007 to 2008 of firm i 
𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂 : Income shifting from 2009 to 2010 of firm i 
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Table 3 
Descriptive Statistics: Pure Sample 

 
Variables N Mean S.D Median Max  
𝑆ℎ𝑖𝑖𝑖𝑖,08𝑂𝑂  1000 0.0008 0.0278 0.0003 0.372  
𝑃_𝑁𝑁𝑁𝑖 1000 0.125 0.3309 0 1  
𝑁𝐿𝐿𝑖 1000 0.4092 0.2135 0.4065 2.0337  
𝑆𝑆𝑆𝑆𝑖 1000 18.8034 1.4502 18.4663 25.0071  
𝐶𝐶𝑁𝑖 1000 0.051 0.1521 0.0469 1.2533  
𝑅𝑁𝑅𝑖 1000 -0.0006 0.2148 0.029 0.4355  

𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂  1000 0.0024 0.0186 0.0013 0.1509  
𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂  1000 0.0013 0.0181 0.001 0.1026  

 
 
 

Variable definition 
Shifti,08OI : Income shifting from 2008 to 2009 of firm i 
P_NOLi: Indicator variable which value is 1 if firm i is a Pure NOL firm, otherwise 0 
Levi: Total liability/ total asset of firm i at the end of 2008 
SIZEi: Natural logarithm of total asset of firm i at the end of 2008 
CFOi: Cash flow from operation of firm i for 2008 scaled by the total asset at the 
beginning of 2008 
ROAi: Return on asset of firm i for 2008  
𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂 : Income shifting from 2007 to 2008 of firm i 
𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂 : Income shifting from 2009 to 2010 of firm i 

 
  



48 

 

Table 4 
Income shifting of Pure NOL firms: Pure Sample 

 
𝑆ℎ𝑖𝑖𝑖𝑖,08𝑂𝑂 = 𝛼0 + 𝛽1  𝑃_𝑁𝑁𝑁𝑖 + 𝛽2  𝑁𝐿𝐿𝑖 + 𝛽3  𝑆𝑆𝑆𝑆𝑖 + 𝛽4  𝐶𝐶𝑁𝑖 + 𝛽5  𝑅𝑁𝑅𝑖

+ 𝛽6  𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂  + 𝛽7  𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂 + 𝜀𝑡 
 

 Dependent variable=𝑆ℎ𝑖𝑖𝑖𝑖,08𝑂𝑂  
Variables Coefficient p-values 
Intercept -0.02726 0.1459 
𝑃_𝑁𝑁𝑁𝑖 -0.00319 0.2536 
𝑁𝐿𝐿𝑖 -0.01914*** <.0001 
𝑆𝑆𝑆𝑆𝑖 0.00183*** 0.0034 
𝐶𝐶𝑁𝑖 -0.00622 0.2835 
𝑅𝑁𝑅𝑖 -0.05703*** <.0001 

𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂  0.37929*** <.0001 
𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂  0.10639** 0.0219 

Industry dummies Included 
F-values 14.4*** 

Adjusted R2 0.2031 
N 1,000 

*, **, *** indicate significance at the 10%, 5%, 1% levels, respectively. 
 
Variable definition 
Shifti,08OI : Income shifting from 2008 to 2009 of firm i 
𝑃_𝑁𝑁𝑁𝑖: Indicator variable which value is 1 if firm i is a Pure NOL firm, otherwise 0 
Levi: Total liability/ total asset of firm i at the end of 2008 
SIZEi: Natural logarithm of total asset of firm i at the end of 2008 
CFOi: Cash flow from operation of firm i for 2008 scaled by the total asset at the 
beginning of 2008 
ROAi: Return on asset of firm i for 2008  
𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂 : Income shifting from 2007 to 2008 of firm i 
Shifti,09OI : Income shifting from 2009 to 2010 of firm i 

 
  



49 

 

Table 5 
Descriptive Statistics on the amount of NOL carry-forward  

at the end of 2008: Pure Sample 
 

(in thousands of KRW) 

N Mean Min. Median 60 
percentile 

70 
percentile 

80 
percentile Max. 

105 31,372,673 266,628 14,802,190 20,544,143 32,013,597 46,841,409 424,046,000 
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Table 6 
Income shifting of Pure NOL firms divided based on the median NOL: Pure 

Sample 
 

𝑆ℎ𝑖𝑖𝑖𝑖,08𝑂𝑂 = 𝛼0 + 𝛽1  𝑃_𝑁𝑁𝑁𝑖 + 𝛽2  𝑁𝐿𝐿𝑖 + 𝛽3  𝑆𝑆𝑆𝑆𝑖 + 𝛽4  𝐶𝐶𝑁𝑖 + 𝛽5  𝑅𝑁𝑅𝑖
+ 𝛽6  𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂  + 𝛽7  𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂 + 𝜀𝑡 

 

 Dependent variable=𝑆ℎ𝑖𝑖𝑖𝑖,08𝑂𝑂  
 Below median Above median 

Variables Coefficient p-value Coefficient p-value 
Intercept -0.02423 0.1227 -0.01945 0.2278 
𝑃_𝑁𝑁𝑁𝑖 -0.01172*** 0.0002 0.00802** 0.0243 
𝑁𝐿𝐿𝑖 -0.01565*** <.0001 -0.01214*** 0.0021 
𝑆𝑆𝑆𝑆𝑖 0.00167*** 0.0016 0.00128** 0.0183 
𝐶𝐶𝑁𝑖 0.00169 0.7387 -0.0301*** <.0001 
𝑅𝑁𝑅𝑖 -0.07846*** <.0001 -0.0305*** <.0001 

𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂  0.386*** <.0001 0.22165*** <.0001 
𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂  0.09413** 0.0385 0.26325*** <.0001 

Industry dummies Included Included 
F-values 18.95*** 10.77*** 

Adjusted R2 0.269 0.167 
N(Total) 928 927 

N (NOL firms) 53 52 
*, **, *** indicate significance at the 10%, 5%, 1% levels, respectively. 
 
Variable definition 
Shifti,08OI : Income shifting from 2008 to 2009 of firm i 
𝑃_𝑁𝑁𝑁𝑖: Indicator variable which value is 1 if firm i is a Pure NOL firm, otherwise 0 
Levi: Total liability/ total asset of firm i at the end of 2008 
SIZEi: Natural logarithm of total asset of firm i at the end of 2008 
CFOi: Cash flow from operation of firm i for 2008 scaled by the total asset at the 
beginning of 2008 
ROAi: Return on asset of firm i for 2008  
𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂 : Income shifting from 2007 to 2008 of firm i 
𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂 : Income shifting from 2009 to 2010 of firm i 
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Table 7 
Income shifting of Pure NOL firms divided based on the other percentiles 

: Pure Sample 
 

𝑆ℎ𝑖𝑖𝑖𝑖,08𝑂𝑂 = 𝛼0 + 𝛽1  𝑃_𝑁𝑁𝑁𝑖 + 𝛽2  𝑁𝐿𝐿𝑖 + 𝛽3  𝑆𝑆𝑆𝑆𝑖 + 𝛽4  𝐶𝐶𝑁𝑖 + 𝛽5  𝑅𝑁𝑅𝑖
+ 𝛽6  𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂  + 𝛽7  𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂 + 𝜀𝑡 

 

 Dependent variable=𝑆ℎ𝑖𝑖𝑖𝑖,08𝑂𝑂  
 60 percentile 70 percentile 80 percentile 
 below above below above below above 

Variables Coefficient 
(p-value) 

Coefficient 
(p-value) 

Coefficient 
(p-value) 

Coefficient 
(p-value) 

Coefficient 
(p-value) 

Coefficient 
(p-value) 

Intercept -0.02432 
(0.1274) 

-0.01862 
(0.2446) 

-0.02377 
(0.1352) 

-0.01807 
(0.2594) 

-0.02165 
(0.1749) 

-0.01786 
(0.2603) 

𝑃_𝑁𝑁𝑁𝑖 
-0.01163*** 

(0.0002) 
0.00978*** 

(0.0092) 
-0.0103*** 

(0.0004) 
0.01491*** 

(0.0006) 
-0.0103*** 

(0.0002) 
0.02466*** 

(<.0001) 

𝑁𝐿𝐿𝑖 
-0.01366*** 

(0.0004) 
-0.0145*** 

(0.0002) 
-0.0131*** 

(0.0006) 
-0.0142*** 

(0.0004) 
-0.0116*** 

(0.0023) 
-0.0140*** 

(0.0005) 

𝑆𝑆𝑆𝑆𝑖 
0.00165*** 

(0.0022) 
0.0013** 
(0.0159) 

0.00161*** 
(0.0028) 

0.00126** 
(0.02) 

0.00148*** 
(0.0057) 

0.00123** 
(0.0223) 

𝐶𝐶𝑁𝑖 
-0.00066 
(0.8977) 

-0.0289*** 
(<.0001) 

-5.2E-05 
(0.9918) 

-0.0289*** 
(<.0001) 

0.000361 
(0.9437) 

-0.0289*** 
(<.0001) 

𝑅𝑁𝑅𝑖 
-0.06913*** 

(<.0001) 
-0.0383*** 

(<.0001) 
-0.0680*** 

(<.0001) 
-0.0378*** 

(<.0001) 
-0.0675*** 

(<.0001) 
-0.0343*** 

(<.0001) 

𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂  0.38938*** 
(<.0001) 

0.22701*** 
(<.0001) 

0.37929*** 
(<.0001) 

0.21935*** 
(<.0001) 

0.36981*** 
(<.0001) 

0.22908*** 
(<.0001) 

𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂  0.06928 
(0.1239) 

0.24934*** 
(<.0001) 

0.07061 
(0.1134) 

0.25911*** 
(<.0001) 

0.06102 
(0.1691) 

0.26178*** 
(<.0001) 

Industry 
dummies Included Included Included Included Included Included 

F-values 17.39*** 11.18*** 17.19*** 11.61*** 17.5*** 12.13*** 
Adjusted R2 0.2494 0.1743 0.245 0.1821 0.2465 0.1911 

N(Total) 938 917 949 906 959 896 
N (NOL 
firms) 

63 42 74 31 84 21 

P-values are reported in the parentheses.  
*, **, *** indicate significance at the 10%, 5%, 1% levels, respectively. 
 
Variable definition 
Shifti,08OI : Income shifting from 2008 to 2009 of firm i 
𝑃_𝑁𝑁𝑁𝑖: Indicator variable which value is 1 if firm i is a Pure NOL firm, otherwise 0 
Levi: Total liability/ total asset of firm i at the end of 2008 
SIZEi: Natural logarithm of total asset of firm i at the end of 2008 
CFOi: Cash flow from operation of firm i for 2008 scaled by the total asset at the beginning of 2008 
ROAi: Return on asset of firm i for 2008  
𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂 : Income shifting from 2007 to 2008 of firm i 
𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂 : Income shifting from 2009 to 2010 of firm i 
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Table 8 
Descriptive Statistics: Re-classified Sample 

 
Variables N Mean S.D Median Max  
𝑆ℎ𝑖𝑖𝑖𝑖,08𝑂𝑂  1247 0.0016 0.0263 0.0005 0.372  
𝑅_𝑁𝑁𝑁𝑖 1247 0.1852 0.3887 0 1  
𝑁𝐿𝐿𝑖 1247 0.4274 0.248 0.4232 4.7171  
𝑆𝑆𝑆𝑆𝑖 1247 18.739 1.4396 18.3827 25.0071  
𝐶𝐶𝑁𝑖 1247 0.0413 0.1487 0.0389 1.2533  
𝑅𝑁𝑅𝑖 1247 -0.0219 0.2505 0.0188 0.4355  

𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂  1247 0.0022 0.0202 0.0011 0.197  
𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂  1247 0.0014 0.0182 0.001 0.133  

 
 
 

Variable definition 
Shifti,08OI : Income shifting from 2008 to 2009 of firm i 
𝑁_𝑁𝑁𝑁𝑖: Indicator variable which value is 1 if firm i is a Re-classified NOL firm, 
otherwise 0 
Levi: Total liability/ total asset of firm i at the end of 2008 
SIZEi: Natural logarithm of total asset of firm i at the end of 2008 
CFOi: Cash flow from operation of firm i for 2008 scaled by the total asset at the 
beginning of 2008 
ROAi: Return on asset of firm i for 2008  
𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂 : Income shifting from 2007 to 2008 of firm i 
𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂 : Income shifting from 2009 to 2010 of firm i 
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Table 9 
Income shifting of Re-classified NOL firms: Re-classified Sample 

 
𝑆ℎ𝑖𝑖𝑖𝑖,08𝑂𝑂 = 𝛼0 + 𝛽1  𝑅_𝑁𝑁𝑁𝑖 + 𝛽2  𝑁𝐿𝐿𝑖 + 𝛽3  𝑆𝑆𝑆𝑆𝑖 + 𝛽4  𝐶𝐶𝑁𝑖 + 𝛽5  𝑅𝑁𝑅𝑖

+ 𝛽6  𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂  + 𝛽7  𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂 + 𝜀𝑡 
 

 Dependent variable=𝑆ℎ𝑖𝑖𝑖𝑖,08𝑂𝑂  
Variables Coefficient p-values 
Intercept -0.02666* 0.0635 
𝑅_𝑁𝑁𝑁𝑖 -0.00049857 0.8063 
𝑁𝐿𝐿𝑖 -0.0178*** <.0001 
𝑆𝑆𝑆𝑆𝑖 0.00165*** 0.0028 
𝐶𝐶𝑁𝑖 -0.00945* 0.0588 
𝑅𝑁𝑅𝑖 -0.03837*** <.0001 

𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂  0.29006*** <.0001 
𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂  0.10084** 0.0118 

Industry dummies Included 
F-values 11.12*** 

Adjusted R2 0.1398 
N 1,247 

*, **, *** indicate significance at the 10%, 5%, 1% levels, respectively. 
 
Variable definition 
Shifti,08OI : Income shifting from 2008 to 2009 of firm i 
𝑅_𝑁𝑁𝑁𝑖: Indicator variable which value is 1 if firm i is a re-classified NOL firm, 
otherwise 0 
Levi: Total liability/ total asset of firm i at the end of 2008 
SIZEi: Natural logarithm of total asset of firm i at the end of 2008 
CFOi: Cash flow from operation of firm i for 2008 scaled by the total asset at the 
beginning of 2008 
ROAi: Return on asset of firm i for 2008  
𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂 : Income shifting from 2007 to 2008 of firm i 
𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂 : Income shifting from 2009 to 2010 of firm i 
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Table 10 
Descriptive Statistics on the amount of NOL carry-forward  

at the end of 2008: Re-classified Sample 
 

(in thousands of KRW) 

N Mean Min. Median 60 
percentile 

70 
percentile 

80 
percentile Max. 

184 27,251,135 24,487 11,691,486 17,097,197 23,177,919 34,655,713 424,046,000 
 
 
 
  



55 

 

Table 11 
Income shifting of Re-classified NOL firms  

divided based on the median NOL : Re-classified Sample 
 

𝑆ℎ𝑖𝑖𝑖𝑖,08𝑂𝑂 = 𝛼0 + 𝛽1  𝑅_𝑁𝑁𝑁𝑖 + 𝛽2  𝑁𝐿𝐿𝑖 + 𝛽3  𝑆𝑆𝑆𝑆𝑖 + 𝛽4  𝐶𝐶𝑁𝑖 + 𝛽5  𝑅𝑁𝑅𝑖
+ 𝛽6  𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂  + 𝛽7  𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂 + 𝜀𝑡 

 

 Dependent variable=𝑆ℎ𝑖𝑖𝑖𝑖,08𝑂𝑂  
 Below median Above median 

Variables Coefficient p-value Coefficient p-value 
Intercept -0.02484* 0.0604 -0.01726 0.192 
𝑅_𝑁𝑁𝑁𝑖 -0.00587** 0.0192 0.00622** 0.0183 
𝑁𝐿𝐿𝑖 -0.0088** 0.0117 -0.01123*** 0.0011 
𝑆𝑆𝑆𝑆𝑖 0.0015*** 0.0025 0.00121** 0.0148 
𝐶𝐶𝑁𝑖 0.000712 0.8782 -0.02936*** <.0001 
𝑅𝑁𝑅𝑖 -0.055*** <.0001 -0.01931*** <.0001 

𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂  0.31386*** <.0001 0.16433*** <.0001 
𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂  0.09022** 0.0301 0.2504*** <.0001 

Industry dummies Included Included 
F-values 13.88*** 9.04*** 

Adjusted R2 0.1888 0.1269 
N(Total) 1,108 1,108 

N (NOL firms) 92 92 
*, **, *** indicate significance at the 10%, 5%, 1% levels, respectively. 
 
Variable definition 
Shifti,08OI : Income shifting from 2008 to 2009 of firm i 
𝑅_𝑁𝑁𝑁𝑖: Indicator variable which value is 1 if firm i is a re-classified NOL firm, 
otherwise 0 
Levi: Total liability/ total asset of firm i at the end of 2008 
SIZEi: Natural logarithm of total asset of firm i at the end of 2008 
CFOi: Cash flow from operation of firm i for 2008 scaled by the total asset at the 
beginning of 2008 
ROAi: Return on asset of firm i for 2008  
𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂 : Income shifting from 2007 to 2008 of firm i 
𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂 : Income shifting from 2009 to 2010 of firm i 
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Table 12 
Income shifting of Re-classified NOL firms  

divided based on the other percentiles: Re-classified Sample 
𝑆ℎ𝑖𝑖𝑖𝑖,08𝑂𝑂 = 𝛼0 + 𝛽1  𝑅_𝑁𝑁𝑁𝑖 + 𝛽2  𝑁𝐿𝐿𝑖 + 𝛽3  𝑆𝑆𝑆𝑆𝑖 + 𝛽4  𝐶𝐶𝑁𝑖 + 𝛽5  𝑅𝑁𝑅𝑖

+ 𝛽6  𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂  + 𝛽7  𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂 + 𝜀𝑡 

 Dependent variable=𝑆ℎ𝑖𝑖𝑖𝑖,08𝑂𝑂  
 60 percentile 70 percentile 80 percentile 
 below above below above below above 

Variables Coefficient 
(p-value) 

Coefficient 
(p-value) 

Coefficient 
(p-value) 

Coefficient 
(p-value) 

Coefficient 
(p-value) 

Coefficient 
(p-value) 

Intercept -0.02546* 
(0.0537) 

-0.01692 
(0.203) 

-0.02527* 
(0.0579) 

-0.01618 
(0.22) 

-0.02502* 
(0.0595) 

-0.01485 
(0.2614) 

𝑃_𝑁𝑁𝑁𝑖 
-0.00521** 

(0.026) 
0.00663** 
(0.0223) 

-0.00494** 
(0.0278) 

0.00916*** 
(0.0042) 

-0.0052** 
(0.0144) 

0.01592*** 
(<.0001) 

𝑁𝐿𝐿𝑖 
-0.00898*** 

(0.0092) 
-0.0115*** 

(0.001) 
-0.00769** 

(0.0256) 
-0.0131*** 

(0.0002) 
-0.00728** 

(0.0327) 
-0.0129*** 

(0.0004) 

𝑆𝑆𝑆𝑆𝑖 
0.00154*** 

(0.0018) 
0.00119** 
(0.0171) 

0.00151*** 
(0.0025) 

0.00118** 
(0.0178) 

0.00149*** 
(0.0028) 

0.0011** 
(0.0278) 

𝐶𝐶𝑁𝑖 
-0.00014 
(0.9754) 

-0.0292*** 
(<.0001) 

-0.0018 
(0.6976) 

-0.0278*** 
(<.0001) 

-0.00175 
(0.7023) 

-0.0278*** 
(<.0001) 

𝑅𝑁𝑅𝑖 
-0.05224*** 

(<.0001) 
-0.0204*** 

(<.0001) 
-0.0491*** 

(<.0001) 
-0.0219*** 

(<.0001) 
-0.0482*** 

(<.0001) 
-0.0209*** 

(<.0001) 

𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂  0.31756*** 
(<.0001) 

0.16003*** 
(<.0001) 

0.31436*** 
(<.0001) 

0.16189*** 
(<.0001) 

0.27447*** 
(<.0001) 

0.19087*** 
(<.0001) 

𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂  0.07567* 
(0.0631) 

0.26585*** 
(<.0001) 

0.0747* 
(0.0578) 

0.28206*** 
(<.0001) 

0.07792** 
(0.0459) 

0.28404*** 
(<.0001) 

Industry 
dummies Included Included Included Included Included Included 

F-values 13.55*** 9.15*** 13.12*** 9.32*** 12.59*** 9.97*** 
Adjusted 

R2 
0.1823 0.1302 0.1749 0.1345 0.1662 0.1459 

N(Total) 1,127 1,089 1,145 1,071 1,164 1,052 
N (NOL 
firms) 

111 73 129 55 148 36 

P-values are reported in the parentheses.  
*, **, *** indicate significance at the 10%, 5%, 1% levels, respectively. 
 
Variable definition 
Shifti,08OI : Income shifting from 2008 to 2009 of firm i 
𝑅_𝑁𝑁𝑁𝑖: Indicator variable which value is 1 if firm i is a re-classified NOL firm, otherwise 0 
Levi: Total liability/ total asset of firm i at the end of 2008 
SIZEi: Natural logarithm of total asset of firm i at the end of 2008 
CFOi: Cash flow from operation of firm i for 2008 scaled by the total asset at the beginning of 2008 
ROAi: Return on asset of firm i for 2008  
𝑆ℎ𝑖𝑖𝑖𝑖,07𝑂𝑂 : Income shifting from 2007 to 2008 of firm i 
𝑆ℎ𝑖𝑖𝑖𝑖,09𝑂𝑂 : Income shifting from 2009 to 2010 of firm i 
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국문초록 

 

우리나라의 세무상 결손금의 이월공제기간은 2009년 법인세법 개정 전

까지는 5년이었으나, 그 이후 10년으로 연장되었다. 본 연구는 이월결

손금공제기간의 연장에 대응한 세무상 손실기업들의 절세목적상 기간 

간 소득이전행위를 실증적으로 검증하였다. 이월결손금공제기간의 연

장은 2008년 세무상 손실기업 중 연장된 공제기간에서 결손을 공제가

능할 것으로 예상하는 기업들의 한계세율을 증가시켜, 이들 기업에게 

소득을 2009년에서 2008년으로 조기인식할 유인을 제공한다. 본 연구

결과에 따르면, 이월결손금이 상대적으로 작은 손실기업은 소득을 

2009년에서 2008년으로 조기인식한 것으로 나타났고, 이월결손금이 상

대적으로 큰 손실기업은 이익기업보다 더 많은 소득을 2008년에서 

2009년으로 이연하는 것으로 나타났다. 이는 2008년 말 이월결손금이 

매우 큰 손실기업은 연장된 공제기간 내에서 결손을 공제받지 못할 것

으로 예상하여, 이월결손금공제기간 연장에 대응하는 소득이전유인보

다는 차기의 경영성과를 향상시키려는 big bath 유인이 우세하게 작용

된 결과로 해석된다. 반면, 이월결손금이 상대적으로 작은 손실기업은 

연장된 공제기간에서 결손을 공제할 것으로 예상하여 이월결손금공제

기간 연장에 대응하는 소득이전을 한 것으로 해석된다. 세율변동과 기

업의 소득이전행위를 조사한 국내외연구는 많으나, 이월결손금공제기

간의 연장이 기업의 소득이전행위에 미치는 영향에 대한 연구는 드물
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다. 이 점을 고려할 때, 본 연구는 이월결손금공제기간의 연장이 기업

의 소득이전행위에 영향을 미친다는 것을 발견하였다는 것에 그 의의

가 있다.  

 

주요어: 이월결손금공제기간 연장, 소득이전, 세무상 결손, 이월결손금, 

한계세율 

학번: 2005-20674 
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