
 본 연구는 최근 연구 동향을 반영하여 국내 은행의 무수익여신(NPL) 상승률의 

결정요인에 대한 연구를 수행하였다. 본 연구는 NPL의 상승률에 관한 거시변수 

가설과 은행변수 가설을 2단계 실증절차를 사용하여 순차적으로 분석하였다. 그리고 

패널 VAR 모형을 사용하여 NPL의 영향이 실물 경제로 이어지는 전달 효과를 

분석하였다. 본 연구의 표본은 2000년부터 2016년까지 164개 일반은행과 저축은행의 

반기 관측치이다. 패널 VAR 모형을 바탕으로 직교화된 충격반응함수를 측정한 결과, 

은행 시스템에서 발생한 충격이 약 1년 동안 실물 경제에 부정적 영향을 주는 것으로 

나타났다. 이것은 개별은행이 NPL을 효과적으로 관리하는 것이 거시경제적으로 

긍정적인 영향을 미친다는 것을 의미한다. 또한, 물가 경로와 이자율 경로에서 전달 

효과가 뚜렷했는데, 이는 통화 정책을 수행할 때 실물 경제의 부담을 경감하기 위해 

먼저 은행 시스템을 점검해야 함을 시사한다.
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<Figure 1> Average NPLs Growth for Commercial Banks and Savings Banks, and 

GDP Growth as a Benchmark of Economic Growth

  The figure plots the average NPLs growth for commercial banks and savings banks, 

comparable to the GDP growth over the period from 2000 to 2016.

< 1> NPL GDP . 

(default spread) (nominal exchange rate) 6 . 

GDP 2 , /GDP(non-financial sector 

credit-to-GDP), (corporate sector leverage), /GDP(government 

debt-to-GDP) .
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Variable　 Definition Hypothesis Exp.Sign

Panel A.  Macroeconomic variables

GDP Growth rate of real GDP Wealth effect (-)

Stock Growth rate of KOSPI
Wealth effect

Speculation

(-)

(+)

House Growth rate of HPI
Wealth effect

Speculation

(-)

(+)

Infl Growth rate of CPI Wealth effect (+)

RF Risk-free rate Solvency (+)

Lev Corporate sector leverage Solvency (+)

Unemp Unemployment rate Solvency (+)

Debt Government debt-to-GDP Government risk (+)

Deficit Government spending-to-taxes Government risk (+)

Credit Non-financial sector credit-to-GDP Credit risk (+)

Default Default spread Credit risk (+)

NER Growth of nominal exchange rate
Export impact

Import impact

(-)

(+)

Panel B.  Bank-level variables

NPL Growth rate of NPL

NIE Non-interest expenses-to-total assets
Bad management

Skimping

(+)

(-)

Exp Total expenses-to-total income
Bad management

Skimping

(+)

(-)

ROA Return on assets
Bad management

Skimping

(-)

(+)

E/A Equity-to-total assets Moral hazard (-)

Size Bank size in log Moral hazard (-)

(import impact) . 

NPL .

<Table 1> Definition of Variables Used as Determinant Factors of NPLs Growth, 

and the Various Hypotheses

  The table displays the definition of macroeconomic variables and bank-level variables used to 

test the various hypotheses on determinants of NPLs growth. Exp.Sign is the expected sign that 

the corresponding coefficient in the regression testing the hypothesis should have. Bad 

management (Berger and DeYoung, 1997), Skimping (Berger and DeYoung, 1977), Moral 

Hazard (Keeton and Morris, 1987), Too-big-to-fail (Rajan, 1994; Stern and Feldman, 2004), 

Liquidity risk (Keeton, 1999), Lending supply (Ruckes, 2004; Geanakoplos, 2010; Ghosh, 2015), 

Income diversification (Louzis et al., 2012) are the hypotheses analyzed in the literature.
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.
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. 
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. Keeton(1999) Louzis et 

al.(2012) .
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Variable Mean Q1 Q2 Q3 Std Skew #obs UnitRoot

Panel A.  Macro variables

  GDP 1.02 1.01 1.02 1.03 0.02 0.52 36 0.00 

  Stock 1.05 0.95 1.07 1.16 0.18 0.09 36 0.00 

  House 1.02 1.01 1.01 1.03 0.02 1.30 36 0.00 

  Infl 1.01 1.01 1.01 1.02 0.01 0.79 36 0.01 

  RF 0.03 0.02 0.03 0.04 0.01 -0.22 36 0.11 

  ΔRF 0.00 0.00 0.00 0.00 0.01 -2.97 35 0.00 

  Lev 1.28 1.01 1.05 1.29 0.49 1.82 35 0.00 

  Unemp 0.04 0.03 0.04 0.04 0.01 2.56 35 0.00 

  Debt 26.81 19.05 28.70 31.60 6.82 -0.20 35 0.49 

  ΔDebt 0.64 0.00 0.00 1.28 1.17 1.26 34 0.00 

  Deficit 0.91 0.81 0.94 0.99 0.13 -0.45 35 0.01 

  Credit 1.70 1.61 1.62 1.79 0.11 0.77 36 0.32 

  ΔCredit 0.01 0.00 0.01 0.02 0.01 -0.34 35 0.00

  Default 0.05 0.04 0.05 0.06 0.01 -0.38 32 0.04 

  NER 1.00 0.97 0.99 1.02 0.06 1.45 35 0.00 

Panel B.  Bank-level variables

  NPL 1.07 0.79 0.96 1.16 0.72 9.80 4206 0.00 

  NIE 0.03 0.02 0.02 0.03 0.05 16.49 3829 0.00 

  Exp 1.14 0.81 0.92 1.05 1.85 29.17 3828 0.00 

  ROA 0.00 0.00 0.00 0.01 0.05 -17.79 3829 0.00 

  II 0.05 0.04 0.05 0.06 0.02 6.39 3778 0.00 

  E/A 0.12 0.08 0.11 0.14 0.16 7.35 4448 0.00 

  Size 11.71 11.08 11.46 11.98 0.94 1.32 4506 0.00 

  Liq 0.15 0.07 0.11 0.18 0.14 4.60 4323 0.00 

  L/A 0.75 0.67 0.76 0.84 0.18 1.91 4344 0.00 

  L/D 0.93 0.80 0.90 0.99 0.43 8.79 4287 0.00 

  NII 0.14 0.04 0.09 0.19 0.39 -41.05 3828 0.00 

<Table 2> Preliminary Statistical Diagnostics: Summary Statistics and Unit Root Tests

  The table presents the summary statistics for the macroeconomic variables and bank-level 

variables to be studied in this paper. The sample includes 164 (in total) of commercial banks 

and savings banks over the period from 2000 to 2016. Mean, Std, and Skew are the mean, 

standard deviation, and skewness of the variables, and Q1, Q2, and Q3 are the first quartile 

(25%), the second quartile (50%), the third quartile (75%). UnitRoot is p-value used in the 

context of null hypothesis testing unit root tests whether a time-series variable or a panel 

variable is non-stationary and possess a unit root. The null hypothesis will be rejected if the 

variable is stationary. We use Dickey and Fuller (1979)’s time-series unit root test for the 

macroeconomic variables and Choi (2001)’s panel unit root test for the bank-level variables.
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                  
 ∼  (1)

NPL 

‘ NPL 

’ . . 

.6) 

.

2 . 1

. 

2

. 2

NPL

.

1. 거시변수 가설 검증을 통한 변수 선별

. 

 . 

    NPL (1)

(misspecified) (endogenous variable) .

6) (pilot) , .
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　 (I) (II) (III) (IV) (V) (VI)

GDP(t) -5.06 ** -7.20 *** -4.77 * -7.34 ***

Stock(t) -0.89 *** 0.05 -0.26 0.09 

House(t) -7.59 *** -0.89 -5.42 ** -1.30 *

Infl(t) 9.63 *** 11.40 *** 15.74 *** 12.36 ***

ΔRF(t) 47.05 *** 14.43 *** 21.88 ** 16.38 ***

Lev(t) 0.70 * 0.30 *** 1.14 *** 0.35 ***

Unemp(t) 68.47 *** -13.15 * 4.96 -18.75 **

ΔDebt(t) -0.15 *** 0.01 -0.12 *** 0.01 

Deficit(t) 2.91 *** 1.52 *** 2.29 *** 1.67 ***

ΔCredit(t) 21.28 ** 9.43 *** 12.53 9.61 ***

Default(t) -31.07 ** -5.21 ** -10.05 -4.86 *

NER(t) -1.10 ** -0.65 -2.12 *** -0.54 

GDP(t-1) -9.35 *** -3.90 *** -11.69 *** -4.62 ***

Stock(t-1) 0.49 0.41 ** 0.23 0.41 **

House(t-1) 2.87 ** -2.03 *** 3.30 ** -2.14 ***

NPL , 

. 

( ) (  ) , < 3> I, 

II, III .

, 

. , < 3>

. , 

. 

.

<Table 3> Macroeconomic Determinants of NPLs Growth: 

Fixed Effects Model Estimation

  The table reports the coefficient estimates and their statistical significance of the tests of the 

macroeconomic determinants of NPLs growth. The sample includes 164 (in total) of commercial 

banks and savings banks over the period from 2000 to 2016. The fixed effects model is specified 

in Eq.(1) and estimated via within transformation. Overall R2, Between R2, and Within R2 are 

 
 ,  

 , and       
 , respectively. Significance at the 

1% level is denoted by ***, at the 5% level by **, and at the 10% level by *.
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Infl(t-1) -10.51 * 5.22 ** 13.21 * 6.39 **

ΔRF(t-1) 30.91 *** 9.89 ** 24.80 *** 11.41 *

Lev(t-1) 0.89 *** 0.12 -0.07 0.16 **

Unemp(t-1) -5.03 -25.87 *** -0.79 -27.54 ***

ΔDebt(t-1) -0.22 *** -0.01 -0.15 *** -0.01 

Deficit(t-1) 3.05 *** 0.21 2.72 *** 0.37 *

ΔCredit(t-1) -5.18 7.94 *** -0.68 8.83 ***

Default(t-1) 1.06 -1.26 -4.21 -1.87 

NER(t-1) 0.75 ** -0.54 * -0.43 -0.61 **

Avg[NPL](t-1) No No No Yes Yes Yes

Overall R2 0.05 0.04 0.02 0.06 0.04 0.02 

Between R2 0.01 0.04 0.03 0.00 0.04 0.03 

Within R2 0.06 0.05 0.03 0.07 0.05 0.03 

#obs 3596 3730 3691 3596 3730 3691 

< 3> I , GDP (GDP), (Stock), 

(House) NPL -5.057, -0.894, -7.586

. ‘ 1. ’ . 

(Infl) 9.630 , 

.

– : GDP(t), Stock(t), House(t), Infl(t).

‘ 1. ’ NPL

. III

(0.405) . 

NPL .

– : Stock(t-1).
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( RF)

. NPL

. , (Lev)

( : II, 0.300). ‘ 1. ’

. (Unemp)

.7)

– : RF(t), RF(t-1), Lev(t), Lev(t-1).

/ (Deficit)

( : II, 1.517). 

NPL ‘ 1. ’ . 

/GDP( Debt) .

– : Deficit(t), Deficit(t-1).

NPL /GDP( Credit)

( : II, 9.435). 

NPL ‘ 1. ’ . 

(Default) . 

Diwan and Rodrik(1992), Louzis et al.(2012), Klein(2013) 

, .

– : Credit(t), Credit(t-1), Default(t).

7) , 

NPL .
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         
             

 ∼  (2)

I NPL (NER) 

. ( )

‘ ’

. .

– : NER(t).

GDP(t), Stock(t), House(t), Infl(t), RF(t), Lev(t), Deficit(t), Credit(t), NER(t)

Stock(t-1), RF(t-1), Lev(t-1), Deficit(t-1), Credit(t-1) . , 

(Default(t)) < 3>

. 

, 4 .

2. 은행변수 가설 검증

.

     NPL

. 

NPL   

.    (predetermined variable)

. (exogenous variable)

, Roodman(2006)
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.8)

, < 4>

( I, III, V) ( II, 

IV, VI) . I

V    0.152 0.180

,  II VI    

. I V

    .

< 4>     

( : I, -0.106). , NPL 

NPL . NPL

. 5

, 0.049 .

, (forward orthogonal deviation; 

FOD) Arellano and Bond(1991) GMM(generalized method of 

moments) . Arellano and Bover(1995), Blundell and 

Bond(1998) GMM

. 

164 , 

. Anderson and Hsiao(1982), Arellano and Bond(1991)

(first-difference; FD) FD FOD 

.9) , 

, FD FOD < 4> .

8) () . 


⊥ ∀ , 

⊥       , 


⊥ ∀     . 

9)      ,  ∼
  FD 

∆  ∆ ∆ ∆ , FOD  
  

 
 

  . 
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< 4> A , B C

.10) 

Sargan(1958), Hansen(1982) (over-identifying restriction) 

, Arellano and Bond(1991) 1 2 (second-order 

autocorrelation) , (misspecification)

.11)


 ≡




 

     
 . FOD 

() (
 ) (

 ) . 

FOD () (
 ) 

(
) . FOD 

GMM , .

10) two-step GMM , one-step GMM 

. 154~157 A two-step GMM , 22~25

B one-step GMM . B A

. C B . 

0 (Holtz-Eakin et al., 1988), 

.

11)  ≡   1 , 2 
.



무수익여신 상승률의 결정요인과 실물 경제로의 전달 효과 21

　
Panel A. 

Commercial/savings 
banks

Panel B. 
Commercial banks

Panel C. 
Savings banks

(I) (II) (III) (IV) (V) (VI)
NPL(t-1) -0.11 *** -0.10 *** -0.10 ** -0.11 *** -0.09 ** -0.09 **

Avg[NPL](t-1) 0.15 *** 0.01 0.03 -0.22 ** 0.18 *** 0.08 

NIE(t-1) -1.04 *** -1.05 *** -0.95 ** -0.35 -5.64 *** -8.78 ***

Exp(t-1) -0.03 *** -0.01 * -0.10 -0.18 *** -0.05 0.03 

ROA(t-1) 0.68 *** 0.28 4.79 4.89 * -2.47 -4.53 *

E/A(t-1) -0.06 -0.09 0.05 -0.10 0.27 0.18 

Size(t-1) 0.67 *** 0.84 *** 0.78 *** 0.15 0.79 *** 1.13 ***

Liq(t-1) -0.73 *** -0.56 *** -0.92 ** -0.62 *** -1.34 *** -0.73 

L/A(t-1) -0.04 0.22 *** 1.03 *** -0.07 0.34 1.51 ***

L/D(t-1) 0.13 *** 0.06 0.07 *** 0.03 ** 0.05 -0.10 

II(t-1) 1.00 *** 0.73 12.90 *** 0.10 2.48 2.50 

NII(t-1) -0.04 *** -0.01 0.12 0.00 0.05 0.16 

Macro Var. No Yes No Yes No Yes

GMM Two-step Two-step One-step One-step One-step One-step

#lag of END 5 5 5 5 5 5

#lag of PRE 3 3 1 1 1 1

#instrument 1,101 1,059 502 490 464 463 

AR(1) 0.001 0.000 0.000 0.001 0.001 0.000 

AR(2) 0.523 0.438 0.324 0.446 0.430 0.317 

#obs 3,372 3,259 540 505 2,832 2,754 

<Table 4> Bank-Level Determinants of NPLs Growth: Dynamic Panel Model 

Estimation

  The table reports the coefficient estimates and their statistical significance of the tests of the 

bank-level determinants of NPLs growth. The sample includes 164 (in total) of commercial 

banks and savings banks over the period from 2000 to 2016. The dynamic panel model is 

specified in Eq.(2) and estimated via forward orthogonal deviation transformation in the 

difference GMM scheme. The selected set of macroeconomic variables used in models (II), (IV), 

and (VI) includes GDP(t), Stock(t), House(t), Inf(t), RF(t), Lev(t), Defict(t), Credit(t), 

Default(t), NER(t); Stock(t-1), RF(t-1), Lev(t-1), Deficit(t-1), Credit(t-1), which coincide with 

the expected sign in table 1. #lag of END, #lag of PRE, and #instrument are the numbers of 

endogenous, predetermined, and total instrumental variables. AR(1) and AR(2) are Arellano and 

Bond (1991)’s tests for no autocorrelation applied to the differenced residuals, . Significance 

at the 1% level is denoted by ***, at the 5% level by **, and at the 10% level by *.
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NIE Exp I( II)

-1.043(-1.047) -0.032(-0.013) . 

. 

NPL . 

‘ ’ ‘ ’ . 

NPL ROA .

E/A Size ‘ 2. ’

. 

, 

( C) .

I Size 0.669 . 

. 

‘ 2. ’ . , 

.12)

Liq I (-0.728)

. . 

12) , , 

.
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NPL ‘ 2. ’

.

‘ 2. ’

. L/A L/D

. II 

, I III II 1.004 12.903

. .

‘ 2. ’ . 

NII .

, 

. , 

, , , 

, , , 

.

NPL

. 
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



 







  





   
  
  





 





   
  
  





  

 ∼ (3)

, (

), ( )

. 

, 

. NPL

, NPL

.

1. 패널 VAR 모형 설명

VAR 

. VAR 

, (cross-correlation) . 

VAR (3) .13) < 5> ‘G.E. (Granger 

casual effect)’ (3) ×  

.

 ,  , 

 . (3)

  , 

.14) 

13) , (seasonality) (t-1) (t-2) 

.

14) (3), VAR . 

(identification scheme) . 
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  





 







  





   
  
  











   
  
  





  

 ∼  (4)

 



 






 
 

∞

    (5)

(Stock, House, Infl, RF, Lev, Deficit, Credit, Default, NER) . 

Marcucci and 

Quagliariello(2008), De Bock and Demyanets(2012), Klein(2013) .

(3) VAR (reduced form) , (4)

VAR (structural form) . < 5> ‘C.E. (contemporaneous effect)’

(4) ×  .

VAR Wold(1938) VAR( ) (5) . 

< 5> ‘Impulse Response Functions’ ( ) 

(5) ×  .15)

< 5> ‘Variance Decompositions’ 

.16)

, . 3 2

(2), Roodman(2006) GDP 

NPL . 

. 

.

15)  h . (h=0)  
 , 

  .

16) 
≡

 

  


 

 




 

  


  , h GDP

NPL GDP . 


 .
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2. 전달 효과에 대한 경로 분석

. < 5> NPL , GDP , 

‘Channel’ VAR 

. VAR FOD GMM , 

VAR (stability condition) .17)

< 5> A , B

. , A NPL

GDP , B

.18) B (NPL ) (GDP )

, (
)

(
) 0 .

A ‘C.E.’ NPL GDP

. < 1>

NPL GDP .19) 

.

A ‘G.E.’ Granger(1969) 

. ‘Yes’ NPL GDP Granger , 

‘No’ . Infl 

Default . , 

17) (companion matrix) (eigenvalue) (complex unit circle) 

. 

.

18) B Espinoza and 

Prasad(2010) .

19) NPL GDP –0.278 .
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