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È É Ê Ë Ì Í Î Ï Ð ± ² ³ ´ Ñ ¦ Ò ² Ñ § ° ¬  ® ¯ Ó Ì ¼ ½ ¾ , Ô Å
Õ Ö × Ê Ë ¼ � � Ì Í ¦ threshold model§ , � ± ² ³ ´ Ñ � � � � � � , Ï
Ð ± ² ³ ´ Ñ ° � � ¬  ® ¯ Ó Ì 	 
 · ¸ × Ê Ë ½ ¾ ¿ � �  � �

� � � ¼ ± ² ³ ´ ° ¬  ® ¯ µ ¶ · ¸ � � � � � � , � ± ² ³ ´ Ñ �

Â 19.657% � , ± ² ³ ´ Ñ ¼ � � � � ¹ � � ¬  ® ¯ ¼ Ó Ì ; � � ± ²
³ ´ Ñ � Â 19.657%, ± ² ³ ´ Ñ ¼  ! � � ¹ � � ¬  ® ¯ ¼ Ó Ì ¿ É
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1.© ? A

B C D E , - . / 0 F G H I J K L M N O P Q R 1 @ S T U V a b c d e

f g @ h T U V i j k , l e m n o p V q r s t u v t V w x y z W @ S

T U X Y s Z [ \ ] ^ _ ` { h | } , ~ � � � h T Y � � � � � V @ S T

U � � ] � � q ¦ underdevelopment§ � � q � V � � y 2 � � : � � � o � �

V � � , OECD and ILO¦ 2019§ q � @ S T U V � � s � � � � o � ^ _   ¡

¦ gross domestic product, GDP§ ¢ � £ q r ¤ ¥ ¦ human development index, HDI§ ¢

¦ § ^ _ ` | ¨ © ª « ¬  ® , ¯ ° s Z [ ¤ ¥ ¨ ± ¬  ® y 3 � ² V ³ ´ ,

� � : Schneider and Enste¦ 2002§ l q � , @ S T U b µ � q o p V � � © ª

@ ] W � q � o p y 4 ~ � , b ¶ · o p q r V � ¸ � , � ¹ º ] @ S T U V

� � l » ¼ ½ ¾ � � � V t � � � y

� � � � � V � � 	 
 � @ S T U V � � s t u V  � t � � � �  , �

� : Tanzi¦ 1980§ 
 � � � s � � » � § @ S T U V � ½ � � ~ � ; � � ¨ �

� � e � � ¼ � T U � § � � @ S T U , �  ! � « ¦ tax evasion§ y Schneider

and Enste¦ 2000§ l ¤ " , @ S T U � � V # � � ~ � � » � � s $ e % & �

¦ social security contributions§ y � � c d m n � ' ¦ § s ( ) V * + k , ~ @

S T U � ,  - � , . � � l m n @ h s @ S T U � / V ¦ § 0 1 , 2 3 4

5 j * + V 6 7 ¼ 8 » T U 9 p  : V � � � � y ; ¦ § b @ S T U � /

5 j V � < = > s @ h � / ? A B � , ¦ § C � ¨ B � V D ~ E � @ S T U

5 j y F G H , I J V � � « K L ] W M ¢ N | O E o p , l ] W P o y 5 �

1 � � } W S T U 	 
 V W v � X , � � � ~ � Y 3 v Z Ç a
2 � } È É Ê Ë v 	 
 Ì � Í Î Ï , Ð Ñ Ò 	 
 Ì Ó v y V Ô ` Õ Ö × Ï v Ø Ù Ú Û ¢ , Ü Ý Þ ß

à á T U 	 
 â ã ä å æ GDP v Ø ç è é ê Ü Ë T U 	 
 v � Í n ë ì í î ï ð v ñ ò � Ü a
3 � � � OECD and ILO¦ 2019, p. 47§ ó 2.1a
4 Schneider and Enste¦ 2002§ ô õ 	 
 ö R ÷ ô ø ù ú ¦ organization for economic co-operation

and development, OECD§ Ë û v T U 	 
 â ã ä å æ GDP � ü Ð 15%, ý Ö þ ô � Ë û � Ð 37%a
5 Q R S T v U V , 2013 W X 2018 W , W S Y Z @ [ � \ ç Ð 12.7%, ] Ë Ð 19.98%, ^ ~ ¦ 2013

W � 2016 W § Ð 18.05%, _ Ë Ð 18.76%a � � � 2019 W 7 a 18 ^ b c d e �   R í f ` g : h
i j k � [ Ú ¥ e l a
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d m & n t , n t � o p � q o V � � « K L y 6 ` 2 , p � � � « K L » r

l e s � q o @ S T U V � � ¢ t u o p q r V E ¸ ? q ' 
 � b � v I

J » r w x p � � � « K L y z , w x O { ´ 3 | } � , 2 3 l » ~ � � �

V � V y ~ � � O � � I J V @ S T U � � , ` < � � � � � � , b v � d

� � � � m n @ S T U � � V ~ � y S , { � � � « K L � ¹ m n I J @ S

T U V � � y

� � � ' � s @ S T U � § V ¼ | � � � V � »  - � y ~ � , @ S T U V

a b , � � e � � t u � � � � � � , m n ¼ o y n t � � , l e s @ h T

U � / � � � � ¨ � V � � , � � � � T U w � s ^ _ ` V s   y ¡ � � ¢

£ V ¤ ¥ ,  - � » ¼ 4 ¦ § V ¨ © ª K « � , 2 ¬ �  � s  - � V ® �

= > ? A , ¯ e m n � ' ° � V ± ² y b 1 � V  - � ³ ´ y S , 7 ; µ ¶

� � « K L � ] · , ¸ ª � � « K L V h ¹ , ¬ �  � º � » V �  ¨ � , ¼

½ ¾ W  - � V ³ ´ y ~ � , ¿ ` � � « K L h ¹ , � ' À ` ² ± Á «  �

V Â Ã , � s @ S T U V ± ² S º , @ S T U V � � ~ 2 S º y Ä y , Å µ ¶

V � � « K L � � , ¸ ª � � « K L h ¹ , ¬ � ° � º � » V �  � � � W

 - � V ³ ´ ; ~ � , ¸ ª � � « K L V h ¹ , � ' Ä 2 e p � � s @ S T U

V ± ² �  ! � « , @ S T U V � � ~ 2 s � y Allingham and Sandmo¦ 1972§
V ¢ £ � � � � ' V ¨ © Æ ! Ç �  � v � , l � È £ É V Ê £ y 8 ~ � , �

� « K L s @ S T U � � V  ® � � � � ¦ � �  ® y

� � � � h , µ ¨ � ; � V ³ ´ b { � t u � � t � s  - � V  ® y 9 Fe-

instein¦ 1991§ q � � L V h ¹ e � ¸ ª � � V  - � y ¯ Alm et al.¦ 1992§ °

q � � L B � ,  - � B � � y z W  - � � � � � @ S T U i j , 3 � ³

6 @ [ � \ ç r } S s t [ u v w r x GDP, y r } Y Z [ ç ¦ z Ô Ð [ ç § a ~ � Õ @ [ � \
ç z [ ç Ö Ð Ï × Ø a

7 Ù Ú Û Ë   [ Ü Ý Þ ß ¥ à á â Ü ã , ä [ × å u w æ ç z ë è Î é ê æ ß ë � [ Ü S , � ì W
w U � í î ï ð ñ ò z ó ô õ W ö ÷ ø ù w U ú û a

8 ê u ü � z T U 	 
 ý þ v x v î ë � [ d , � S s [ u Õ � z T U 	 
 â ã � é j � 	 ; 

� � �  � , � z T U 	 
 � � v ý þ � � ð ë � [ � � � , S s t [ u � � � a � r v � � � ¡

¦ Laffer curve§ ñ � , ê [ ç � d , [ ç v ¢ � Õ � � S s t [ u ; ê [ ç � d , [ ç v ¢ � , S s t
[ u Õ U � a �  T U 	 
 â ã z S s t [ u � é j � 	 , � � � � ¡ y ! " ê [ ç ¦ z @ [ � \
ç § � d , [ ç ¢ � Õ � � T U 	 
 v â ã ; é � , ê [ ç � d , [ ç # $ Õ � � T U 	 
 v â ã a

9 Pyle¦ 1989§ ñ � ë [ % & S s � ' v ( ) Ç � � h : ë Ü , [ u * + ; ë \ , Ü , - . 	 
 / R
v ñ ò , 0 � : GDPð + 1 ç n 2 3 4 5 ç r , Õ 6 ß é 7 T é ê � 	 
 v g 8 9 : ; ë h , | ; 8 ä
[ u Þ ß , ë [ S v ë [ < Ð Õ = ì > � v Î U Y a
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´ l © ? , � L s @ S T U V  ® A � » B C V � �  ® y 10 � k , l ¨ � ³

´ 8 G { � � L s @ S T U V  ® y � � : Cebula¦ 1997§ b ³ ´ M o V � �

q � , ; # � H I J K | � º � � L � » 1%, @ S T U � � � h ¹ 1.4%y ¯

Friedman et al.¦ 2000§ b ¼ � o V � � � q � , � � V � L L � � V @ S T U

� � ¨  y � � , � ' V � � M N Ê O © ? , 3 |  ® A � » P � m ¦ robust§ y

¾ � ¼ p V » , Q R { � I J � � « K s @ S T U V � � A � � , A S � £

» o � � o k � � � � , � T » b � � � � � { � , � C � � � � ¦ � � V

 ® � � U V v � y

� � ~ � � Odedokun¦ 1996§ � � � W X , � O Y Z Gutmann¦ 1977§ V � ´ a

@ � L ¦ cash deposit ratio, CDR§ § \ Pickhardt and Sardà¦ 2011§ V D ± CDR

¦ modified CDR, MCDR§ § E I J @ S T U V � � E « � F , ` < � Engle et

al.¦ 1983§ V [ k ^ ¦ weak exogeneity§ \ � , \ a � � « K L \ � � �  b �

c T V k ^ � , 11 � n o M N � � V � p � y c d v � ¼ q � � � � k , q

' l � Bai and Perron¦ 2003§ V / r M N s § E « � � , � ^ @ { ´ � � « K

L E W @ S � / y T U w � , » r a b t c � C  ® V � � « K L / r ¾ y

� � Ê O u v � � « K L s @ S T U w � y w a b ¼ | � � « K L V / r

x O , � / r ¾ � 19.657%y 12 b ] � � « K L V ] w S , � � « K L � » E

@ S T U V m n x O � © ª « ¬ ; � Ä @ , b � � � « K L S , � � « K L V

m n x O c � © ª ± ¬ y ~ � , � ^ � � T � � º 
 � u v � � « K L p �

e s � @ S T U q r V Ê £ , � ¨ b � � � « K L V ] w S _ w � y 3 | Ê

O l ` w d n t � V t � y d e n t � � � , 2013 G È 2018 G q o � � �

G � � « K L � 12.7%, ] W ~ � º � � V 19.657% V / r ¾ , ~ � b ] � �

« K L V ] w S , Å U H n t � � f p � q o V � � « K L , ¯ @ S T U V

� � � e S º y b � � B � V @ S T U � / V � � U � q V � � y S , � ¼

n t t � � ¨ g W p ¹ q o T U q r V ¸ � y

10 Yitzhaki¦ 1974§ ñ � , � ë � [ ú û z ë � [ û D ì Ø 0 , � [ ç ¢ � , ë � [ E � a é � , � ú
û z ë � � � ì Ø 0 , � [ ç ¢ � z ë � [ û D v � 	 F Î 7 � a

11 T U 	 
 v â ã d X e � Î Ï f g v h i , � � v h i ì f j � û k ô ø ¦ Blackburn et al.,
2012§ ð S s l � ¦ Buehn and Schneider, 2012§ ð u Z GDP¦ Schneider and Enste, 2000§ ð b � z
m � ¦ Tanzi, 1980§ w n 2 3 4 5 ¦ Bittencourt et al., 2014§ r a

12 ~ � 8 x í Ó Ð 1976 W à 1 y � 2016 W à 4 y , í Ó z � @ [ � \ ç Y Z � Ð 15.075%, ò �
� Ð 4.117%a
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� � � E ¼ � � � q o � � « K L E @ S T U ¦ � �  ® V � � � , q ' Y

Z Engle and Patton¦ 2001§ º � � y MZ¦ Mincer and Zarnowitz, 1969§ M N s

¸ � H E « � ~ � ® a � ` y � � y Ê O q � � / r � � V ® a ¾ j � �

� c T , � � W � � � � º � È V � � < � � ® T ¦ Adj. R2§ ¾ � � � ; 2 �

� � ¯ Akaike information criterion¦ AIC§ s Schwarz information criterion¦ SIC§
¾ � � ¾ y � k , q ' q � / r � � V � � � � � W � � � � , ~ 2 � f t

� E @ S T U V ® a , S ~ � y £ ¥ � � @ S T U V � a s § � CDR § �

MCDR § m n , � � Ê O � � m � y < � V � m � � � , ~ � � E MCDR §

p " X � � � � � \ � � w � � � V � ½ � � D ± , d ` u v � � « K L

p � e s � @ S T U q r V Ê £ , � ¨ b � � � « K L V ] w S _ w � y q

' l   ¢ ¡ � � � V ¢ £ � , q � ¤ ¥ º � ¦ s ¤ § º � ¦ V � � « K L h

¹ e s � @ S T U q r V Ê £ , � ¨ b � � � « K L V ] w S _ w � ; Ä y ,

¨ © � � V ¤ ¥ ª � ¦ ¢ ¤ � « � ¦ � \ ¤  � ¦ , ¯ ¬ � 4 / r  ® a b y

# < , b M N � � � v �  b V · w Æ ® ½ < , q � � � « K L V / r x O

d ` a b , 2 � � � � Ê O À ` ¯ � � m u v y

� � ° 1 � � ~ � s o � ¢ k � � ³ ´ ¡ � s @ S T U  ® V ³ ´ Ê O y z

° � � ± , b � � � � S , � � T À u v � � « K E @ S T U � � ± ¬ m n

¦ � : Buehn et al., 2007; ² ³ , 2011; Hassan and Schneider, 2016§ ; � Ä @ , Erdinc,

and Suhail¦ 2017§ q � ´ µ � V � � « K E @ S T U � � « ¬ m n , j C 
 �

´ µ � ¶ ¨ m & V � � Ê X , ¨ � W  � � V � � Á « , A S � · $ e V �

� ¸ ¹ º � � , p � d � » Á «  � V Â Ã y Din¦ 2016§ v � ¡ � � � V ¢

£ � , ¡ ¼ H ½ ¾ V � � � q � | � � ¦ 8 G � § L s @ S T U � � ± ¬ V

m n ; ¯ b ¿ À � ¦ w G � § s Á , ¿ À � L ¯ � « ¬ V m n y j C 
 �  �

� 
 Â t u ; Ã b � � � Z h � � ; � , � � t u u " � Z W Ä Å � Æ s Ç

Ã , ¯ Á « � � ¦ w G � § A � e » ¼ 4 « K y o � � � s Á , È É ¼ s È Ê

Ë ¦ 1988§ ¢ Ì Í Î s Ï Ð Ñ ¦ 2003§ � \ ¹ Ò Ó s Ô Õ � ¦ 2014§ q � � � «

K s @ S T U » ± ¬ V  ® ; � Ä @ , Wang et al.¦ 2006§ \ ~ � V � � M N �

� � � È « ¬ V  ® y Ö ¹ Ò Ó s Ô Õ � ¦ 2014§ l E ¼ � \ � � Â V ¡ �

� � ¦ ¥ ª � ¢ º � � ¢  � � \ � « � § E q o @ S T U � � m n V ? ¢

� y � ' q � ¥ ª � E @ S T U ¨ © ª ± ¬ V m n , º � � ¨ × Ø V ± ¬ m

n , ¯  � s � « � A Ù ¨ © ? " Ú ¹ © ª m n y Wang et al.¦ 2012§ � � �
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Û 1Ü Ý Þ ß à á â ã Ý Þ ß à ä å æ ç è

Panel A: é ê ë ì í î ï ð /é ñ ò ó ô õ ö ÷ ø ù ú û ü ô ý

Buehn et al.¦ 2007§ 1970–2005 þ
� é

MIMIC � � � � � 	 (+)
 � �  � (+)

� � � � � � � (+)
 � � �
(−)

� � ¦ 2011§ 1979–2009 þ
� é

MIMIC � � � � � 	 (+)
 � � � � � �
� (−)
 � � � (+)
 � � � �
(−)
 � � � (−)
 �  � (+)

Hassan and Schneider¦ 2016§ 1999–2013 þ
117 ! é ñ

MIMIC � � � � � 	 (+)
 � � � � (+)

� � � (+)
 " # � (+)
 $ %
" & ' (−)
 ( � " & ' (−)

Din¦ 2016§ 1971–2013 þ
) * + ,

FMOLS � �
DOLS � �
CCR � �

! � � (+)
 - . � (−)
 / 0
1 2 3 4 5 (+)
 / 0 1 2 6
4 5 (−)
 � � � � (−)
 � �
GDP (−)

Erdinc, and Suhail¦ 2017§ 2000–2013 þ
7 8 9

OLS � � � � � 	 (−)
 � � � (+)
 �
� � (+)
 : ; < = � ù (+)

$ % ö > � (−)
 $ % " & '
(−)
 � ? ö > � (−)

Panel B: é @ ë ì í î ï ð /é ñ ò ó ô õ ö ÷ ø ù ú û ü ô ý

A B 3 ú A A B ¦ 1988§ 1971–1986 þ
C D

DYMIMIC � � � � � 	 (+)
 � �  � (+)

0 � E F (+)

G H I ú J K L ¦ 2003§ 1962–2002 þ
C D

MIMIC � � � � � 	 (+)
 � �  � (+)

� � � (+)
 � � � (+)

Wang et al.¦ 2006§ 1961–2003 þ
C D

MIMIC � � � � � 	 (−)
 � � � � (+)

� � � (+)
 � � � (+)
 �  
� (−)

Wang et al.¦ 2012§ 1962–2003 þ
C D

OLS � � M N � + (−)
 M N � − (+)

ð N � + (+)
 ð N � − (−)

O P Q ú R S T ¦ 2014§ 1961–2012 þ
C D

OLS � � � � � 	 (+)
 � � � (+)
 U
� (+)
 V � � (+)
 W X �
(−)
 Y Z ] ^ _ ù (−)
 � �
� (−)
 / 0 1 2 (+)
 6 ` a
� b � (−)
 a ` a � b � (−)

b ë 1976Q1–2016Q4
C D

OLS � � [ c d � � ] � � � 	 (−)
 /
0 1 2 (+)
 e f 1 2 (−)
 �
� � � (−)
 $ % ö > � (−)

g h ú i h (+)
 � � � (+)

j : 1. ( ) @ k l � m n o ö ÷ ø ù p q r $ % û ü k ô ý s
2. o � � t = k ò ó ô õ u : v � w x y ô õ ¦ ordinary least square, OLS§ 
 z } ~ l v � w

x y ô õ ¦ full modified OLS, FMOLS§ 
 � _ � ú � ö ÷ õ ¦ multiple indicators and multiple
causes, MIMIC§ � � � � MIMIC¦ dynamic MIMIC, DYMIMIC§ s

3. o � � � � � b ë o 9 c d � � k � � , � c d � � k � � � � � � 3.2 x � � � � s
4. Wang et al.¦ 2012§ t = k � � ø ù � , M N � + � M N � − í � n o M N � � k � � � � � ,

ð N � + � ð N � − í � n o ð N � � k � � � � � s
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� � � � � � � �   ¡ ¢ £ �   ¡ ¤ ¥ ¦ § ¨ © ª « ¬  ® ¦ ¯ ° ± ² ³

´ µ ¶ ·  ¸ ¹ º ¨ , » ¼ ½ ¾ � �   ¡ ¢ £ �   ¡  ¿ À ¢ Á Â ¦ § ¨ ©

ª  Ã Ä ° ± Å Æ Ç ¾ È ¦ ¯  É Ê ² Ë Ì Í Î Ï Ð ´ Ñ Ò Ó Ô , Æ Õ Ö ±

® × Ø Ù Ú , Û Ü Ý Þ ß à á ³ â ã ¬ ä  å æ ² ç Ñ è é ¸ ¹ ê ë ¬ ä ,

ì í Ï µ  î   ï ð ¡ ¸ ¹ º , ñ ò ó ô Ñ Ò  õ ö ´ , ¦ ÷ ø ù ú û ü ý

þ � � Î î   ï ð ¡ � � � , � � á �  � 	 ²


 
 ç Ñ å æ Ü Ø � � , ñ ò ç �   � ´ , � � � � � Æ Õ � � ¢ Æ Õ �

� ² � � � � Æ Õ Ø � Ð Ö ± � � ¬ ä  � � ã � � ² � � � � � Ö � ¢

� � ²

2.© �  ! " # $ %

& ' ( ) * + , - * R . I - * / 0 & 1 O 2 3 9 : 4 5 6 7 8 9 : R .

; - * < 9 : = > ? A G H - . / 0 O B 9 C D E 2 3 F G 4 H I 1 J K 1
L M E N D C O P O Q R * S R

2.1T U V W X

& 2 3 Y Z O ( @ + [ \ ] ^ 2 3 4 5 6 0 _ - . / 0 O B 9 a b L I 7
8 O c d e f F , g h i j k l Y Z - . / 0 m g O n o p 2 3 1 q , ] r

s t O u v F G w x y z ` { | 1 } ~ � � 1 2 � GDP1 � L p � L D C

� � � � � m g F G , 13 A b Odedokun¦ 1996§ � � � W X S , � @ S T U V

13 x � � � � X � � h i T U 	 
 v f g � � à á t Ì � � Ð ( ¦ � � � Y 1§ , ý î � � ô �
ô � z < þ � [ � n , � � � S � Ð õ � l � b � � b � l � ¦ � � : < þ l � ð à h æ l � r §
� � �   ¡ f ¢ õ û � � v £ ¤ ¥ ¦ , § ¨ v Ñ á õ û v q r © , # $ � � ª « ¬ , � Ñ Ý Þ e  ®
¯ [ ° , ± Þ ² Í T U 	 
 v â ã a Ù Ú Schneider¦ 2013§ � � ô õ ³ � ´ à á b � l � v Ë û , ë
T U 	 
 â ã ³ Í , F ñ � � Y Z µ W # $ Ñ á 10% v b � l � , � á W ¶ § ² Í T U 	 
 â ã �
5%, · ¸ b � l � § Ô î � � Ü Ë T U 	 
 â ã v f g � Ü a ¸ Þ � Ù } ¹ ] n � Ë , W S Ö b �
l � v ô ø z � n ¬ Î � , Û Ë S s } 2015 W 5 a º é » 8 ¼   b � l � e  ½ Ç ã 0 ¥ , F ¾ Ô
Ð W S < þ l � ù W a Ù Ú û ½ � 2016 W ¿ û k ô � ô ø À Á Â Ã Ä Å ñ � , 2015 W W S b � Æ
l � ä Ç Ó £ ¤ l � Ø ç È 26%, É � } Ê Ë Ë û Z _ 77%ð Ì ? 65%ð � Ë 56% n õ $ Í 53%,
· Î W S b � l � v ô ø 7 8 � | Ê Ë Þ ß Ù Ï ¶ , ë � ( ) Ð f Ö } W S £ ¤ S v £ ¤ ¥ ¦ � î
w õ û Ð ( n Ñ Ò � Ó v S À Ô f a Õ Ö , d × } ê � � Ú � � v í Ó í ¬ Î Ø , ~ � 6 ß Õ Ù Ú
) f g ä Û $ w Ü . , Ý Þ è ß à Ø á v � â � � , § ± Ü ã � � õ � b � l � | T U 	 
 v h i ,
� � 8 x ä  v � Z © a
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� � � å T � � ° ? � :

SEt = F (TBt, FDt, Gt, Yt,Wt, Pt), (1)

� � SEt � @ S T U V � � ¦ � ^ _ æ ¾ ç � § ¢ TBt � � � « K L ¢ FDt �

´ è q r é � ¢ Gt � t u u " ¢ Yt � � £ GDP¢ Wt � 5 � s ê � é � � \

Pt � « ë é � ¦ � ¨ © C « ë ¤ T ç � § y � � « K L | W t u æ � � ì í

� GDP V � L , . l | W � � � L ¦ � î ï � L § y � Ä ð ñ « q r \ ò ó

q r V � §  ® E @ S T U V m n , ~ � � ´ è q r é � FDt ô õ w ñ « q

r é � BKt \ ò ó q r é � St, ö � ] � � � 4 � Â ´ è q r c T E @ S

T U V m n y � � (1) ÷ E T � � ø < � � :

SĖt = δ1TḂt + δ2BK̇t + δ3Ṡt + δ4Ġt + δ5Ẏt + δ6Ẇt + δ7Ṗt, (2)

� (2) � , SĖt¢ TḂt¢ BK̇t¢ Ṡt¢ Ġt¢ Ẏt¢ Ẇt � \ Ṗt � ù � @ S T U � � w �

L ¢ � � « K w � L ¢ ñ « q r w � L ¢ ò ó q r w � L ¢ t u u " w �

L ¢ T U w � L ¢ 5 � s ê � w � L � \ X � � � L | ú | c T y ~ ³ ´

W � (2) � » � ~ c T V û < ¼ � ¢ ü � � \ ý � V þ � ½ j � � c T , �

� � n o � � � � � ? ¬ � � �  V � Æ � \ � ? ½ ut < , � � È � � V

� � M N s ¸ � � S :

SĖt = β0 + β1TḂt + β2BK̇t + β3Ṡt + β4Ġt + β5Ẏt + β6Ẇt + β7Ṗt

+β8SĖt−1 + β9SĖt−4 + β10SĖt−5 + ut, (3)

z � (3) V M N ® T β1 V ± « } \ © ª � , � � ± � � « K E @ S T U V m

n x O y Allingham and Sandmo¦ 1972§ ¤ " ; � � « K L p � · ,  � � 	 


b  � V ® � � g s ¨ © ª K y w ÷ ¼ ç � , z W q o Y � î t × �  v ,

� � « K L � � � ] , � �  � V � g D ~ � � , ~ � ® � β1 � « y b �

� b � c T s Á , ´ è q r ¸ � B � , | � \ � � B ² ± b � § V ´ è ó �
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E « � � , . ® � β2 \ β3 � � « y 14, 15 t u u " � � Ä Å n V p 0 \ t u

� � , | � \ � � � d � � È Ä Å n V x g � � � � @ S T U � § ; � Ä @ ,

Schneider and Enste¦ 2000§ ¤ " � � V t u � � e s � @ S T U � § , . ® �

β4 � � � ± � � « y b � � � � h , µ � � T U w � L E @ S T U ¨ « ¬ m

n , � � : Erdinc, and Suhail¦ 2017§ q � 2000 G ½ 2013 G w , ´ µ � V T U w

� L E @ S T U � � ¨ © ª V « ¬ m n , 2 o � 9 C ¹ Ò Ó s Ô Õ � ¦ 2014§
¤ " ; � ' ^ � º � � � f � � · , l e º ] � ' a � @ S T U V D ~ , .

® � β5 � « y � ´ � ¡ b @ S T U � § V � � c , d e ¦ Gutmann, 1977§ , 16

Tanzi¦ 1980§ ¤ " 5 � V 5 � � � » � � ´ u o , ~ � ; 5 � s ê � ì GDP

V � L B � · , T U · p E � ´ � · B � , e � @ S T U � § � » , ~ � ®

� β6 � ± y # < , Giles¦ 1999§ ¤ " X � � � e �  � � V q r ½ s � V �

� t ù ¦ tax brackets§ , � � ! X � � � º u H s � V � � « K w ~ \ º � �

� v ¨ © ,  � � � ¨ D ~ ¡ b @ S T U � § , . ® � β7 � ± y 17

� � � (3) � � � � � V M N � � y F � � � � � h µ q � � L s @ S T U

14 � � T U 	 
 z � < ô ø Ð � j � 	 v Ç _ � X , 0 � : Blackburn et al.¦ 2012§ n Capasso and
Jappelli¦ 2013§ � ñ � , Ö û k Y � � Ö � � Î | Ô ¦ asymmetric information§ v  ! U , � < ô ø
" ¬ � � � E # $ á Y � v Î � ] © , � � $ á × D ¦ credit rationing§ v e ç , % Ñ & ' u ( ) *
+ ë � � w , Ð - . / ¦ collateral§ j � < e    � 0 � � û a f Ù , � < ô ø Õ 1 � Ù � v ë �
[ < Ð z � � T U 	 
 â ã a Bittencourt et al.¦ 2014§ y � 2 3 v ä _ a

15 R S h i Ü p s 4 5 6 ` { Ö 7 8 � < ô ø ñ ò v h i f g d , Õ û k 9 ¢ : õ v ô ø " ¬ z
T U 	 
 v � P © ä Û � � a Û ü � Ð W S û k 1 � � Ê ; õ � � p ô � ¦ 0 � : u b < = ð e
> � ? ð @ @ A ð B C / D ð � � Ú ð E P � r § F G A õ , B þ � ù : õ v û k ô � ¦ Fintech§
� ç ¦ 0 � : < þ l � ð C D 3 ö ð E � [ � < r § , Ð Y � � F G � ù v � H û k I å n J � l �
9 ¢ � / R Ó ç , � � W S û k K 1 ô ø a ¸ Þ , � û k : õ L j } � � û k I å � Ó ç w 8 õ �
H û k ¦ financial inclusion§ z B þ õ � b � l � v ô ø , Õ � M } T ¢ 	 
 ý þ v ± < ; é � , � û
k : õ L j } � � ! q © v C D 3 ö � ô ø , � � M } T U 	 
 ý þ v ± < ¦ � � Î N O P z Q R
S , 2014§ a f Ù , û k : õ | T U 	 
 v h i � T � Ø á v � Ú � � º Ô U � § V v ä  a W }
Û Ë û k ô � ô ø & ã Ù X , Ù æ i � � í Ó Î Ø , 6 ß Ï d ä Û ~ � Ù í v � � í Ó $ w Ü . , �
Õ è ß à Ø á � v � â � � , § , Ð ¶ G Y Z v � � æ j a

16 f ¬ 	 
 � û Cagan¦ 1958§ � Ð u ü Ö ± < T U 	 
 ý þ d � g . Ñ á õ û � � , h i � § w
Î j [ å e � � e ä [ u Û , y Î j � ¾ 3 ö ê k l ¤ z m n a

17 � � 2 4 ç z T U 	 
 � é j � 	 v � X j � � : Bittencourt et al.¦ 2014§ `  Ü 3 ö Ú w
È ¡ ¦ overlapping generations, OLG§ ã ¥ , Ç _ ô õ 2 4 ç � � T U 	 
 â ã � � a Gupta and
Ziramba¦ 2010§ Ï i `  Ü 3 ö Ú w È ¡ z x ì í ã ¥ , � � ñ � 2 4 ç z � � [ � e û D � �
j � 	 , y � î y 2 4 ç v � � , Õ Ñ ä [ u � � ë � [ v û D a Õ Ö , N O P z Q R S ¦ 2014§
ñ � � 2 3 4 5 � z | õ û v } ~ � , f Ù u ü � L j F � Ù � v õ û , Þ � � Ç � � � T U 	 

ý þ v Ô f a
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V  ® � � ¦ B ¼ � Ç , � � : b 1 � k ^ V / r ¾ S , Wang et al.¦ 2012§ � Z

G � � V � � � � © ? : I J � L c § h ¹ \ S º E @ S T U V m n � � ¦

E ï V  ® y b � � ¢ £ s Á , Allingham and Sandmo¦ 1972§ ¢ £ ³ ´ ¤ " :

� L 
 p � È � ¼ ¸ � 2 ¨ � f V � g D ~ _ e �  - � _ ^ y . � � «

K L s @ S T U y w � � � � ¤ U � ¦ V ¦ � �  ® y ª í V � � 7 � ¢

£ Â � ° � , � O � ' V  - � « � » � � � @ S T U � § H � � , ¯ t u

æ � � s @ S T U � � e � Ä ¬  ® , � W Laffer curve » b � � � L ¦ � �

« K L § s t u æ � � y w a b ¤ � U � ¦  ® V / r x O , � E ¼ � q £

" Laffer curve � � � � � � � « K L E @ S T U e ¨ £ É V / r x O y b

h � � � s ¢ £ V � q S , ~ � o { � » r � � « K L s @ S T U y w a b

/ r x O , ~ � q ' d � Bai and Perron¦ 2003§ V / r � � Æ � , � ¤ c T ¦

� ] w ¦ regime§ t c V � � ¥ , 18 � � � � � � Â ] w » � / r c T � W �

¼ / r ¾ H � � y 19 Bai and Perron¦ 2003§ V m | / r ¾ y / r M N � � � °

? � :

yt = x
′
tβ + z

′
tδj + ut, if γj−1 < qt < γj , (4)

� � qt � / r c T , yt � V � � c T , xt � (p × 1) � V Å c � ¦ covariate§ ¬

� , zt � (q× 1) � V Å c � ¬ � , β \ δj � � � E w Å c � V ® T ¬ � , S S

¥ t = 1, · · · , T \ j = 1, · · · ,m+1, ut � � ? ½ , (γ1, γ2, · · · , γm) � U ± V m |

18 R S h i Ü p s 4 5 6 ` { Õ à á   d Ó ¥ , Ð � � � � , w � � ä  î � � � E d X d Ó �
� � v � A � h i a ~ � � � � � v � � î ` Ú } 	 
 Ç _ v Ú Û , ª   � r v � � � ¡ � ¡ Y v
	 
 ¡ × è � � u ü ë � [ v  ! ¦ � � Î ¢ £ 8 y « § a f Ù à á w   � � ¥ Ð ¤ ¥ ¦ v d § æ
ß ¦ piecewise in variable§ , F ¨ w   d Ó ¥ , Ð ¤ ¥ ¦ v d § æ ß ¦ piecewise in time§ a � w   d
Ó ¥ Ð � � � � , � ë ) × î Ö d § @ [ � \ ç ô x ä  J � v d Ó ¦ � ¶ , @ [ � \ z T U 	 

v � 	 î � � � Î Ï , © ¸ § w � � [ ª � A � ¶ � = ì v S À Ó  , ý Ù Ü � � « ! z ~ � v (
¬ � � �  , Þ ® � � F v � ¯ y z ~ � Î Ï , ý | } ° ± d Ó � � � v � A 7 8 � ë Ú ) © a Û
ü � � ² s 4 5 6 w x ` { à á   d Ó ¥ Ð � � � � , 8 x ä  ô õ @ [ � \ ç d ³ Ö 2005 W à
Ü y ¦ w CDR ß V D SEt§ n 2004 W à \ y ¦ w MCDR ß V D SEt§ ô x ä  © J � a | ² Ù d
¦ £ Ë � S À ´ µ § ¶ W , § Ô î < S � Ö 2003 W ¶ <   R S J A æ · ¥ � ¶ G Ó ¸ � % a ¸ d
× } ¹ º , � � » � ¼ S § j R S ½   8 x ä  a

19 � � ¾ ¿ ã ¥ § w á è À Á � � v � � K x   " � Ö � Î | Ô © v õ Â , Ü ù d Ó Ã â v i ~
� � , �  f Ð Ä ; f g K x ä  © � Æ , Ö ô x ä  © J � v � ¶ , � w Î Ï v   @ Ó ¥ è Y Å a
Ö Î Ï v @ Ó � U , µ Ü Æ @ Ó � � õ � è v î Î Ï ¡ © ¾ ¿ ã ¥ v Ç » a
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/ r ¾ , � � T È V � ~ ¤ É ¾ � Ê w m+1 | ] w y ; � (4) Æ � x′t V ® T

¬ � β ¬ q ^ Ê X � c · , V ï y � � � V / r � � ¦ partial threshold model§ ;

; � (4) Æ � p = 0 · , � Ë Ì º ¨ Å c T V ® T q ^ Ê X � c , ¯ V ï y �

Í & V / r � � ¦ pure threshold model§ , � · V � � Æ � � s Hansen¦ 2000§
V / r M N � � � Â y 20

� � � E « � (4) � / r ¾ γj V * + , q ' d e Bai and Perron¦ 2003§ V � �

O d Î � ¼ / r c T qt ÷ � � Ï , � � ~ � � z ¾ È � Ð � , 2 � � c T ÷

� E w Ñ § , A � Ð � < V / r � � � Ò � Â � :

ytj = x
′
tj
β + z′tjδi + utj , if tj = Ti−1, · · · , Ti, (5)

� � i = 1, · · · ,m + 1 \ j = 1, · · · , T , A Æ � T0 = 0 \ Tm+1 = Ty b

OLS � � # ¾ � ? � s L ¦ sum of squared errors§ V � Ó h , E � ¼ Ô � Â V

(T1, T2, · · · , Tm), � " # ¾ � s § � � � T β̂ \ δ̂i, A E ¼ � � È E w V � ?

� s L � :

ST (T1, T2, · · · , Tm) =
m+1
S
i=1

Ti
S

tj=Ti−1

[ytj − x′tj β̂ − z′tj δ̂i]2, (6)

# � V � Ê ¥ (T̂1, T̂2, · · · , T̂m) ¯ � Â � :

(T̂1, T̂2, · · · , T̂m) := arg
T1,T1,···,Tm

minST (T1, T1, · · · , Tm). (7)

# < , q ' � � ¡ � (7) º * + V � Ê ¥ � " � E w V m | / r ¾ , � (γ1, γ2,

· · · , γm) = (qT̂1
, qT̂2
, · · · , qT̂m)y Bai and Perron¦ 2003§ b § Ç � � ¦ dynamic prog-

ramming§ V � Ó h , Õ � � (7) Ö ¾ } � V × F § y

� � ¼ Ø � È � � V / r ¾ y < , � � � � � H \ � / r x O » r © ª V a

b y � O ~ � Ù e Bai and Perron¦ 1998§ º p " V SupFT (�) \ � / r x O »

r a b , Å \ � Ê O � Ú Û Ù ¨ / r x O V Ü ¬ � Æ , ¯ ° ? a b � ¼ Ý �

| T (�) V / r ¾ y v Þ ¼ q ß à S , � � � / r ¾ V | T » U ± V , Bai and

Perron¦ 1998§ p " á k � 4 â Ö � � � � ¦ double maximum statistics§ V \ �

20 � } Ë z w � � ¾ ¿ ã ¥ ± < 8 x ¸ á v � X � ã ä ä r ¦ 2007§ n å % æ r ¦ 2011§ a
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s § � ù » UDmax L WDmax, � Ü ¬ � Æ � Ù ¨ / r x O , E � � Æ ¯ � a

b # � M | V / r ¾ y 21 � h e ç V è 4 \ � s § � � Z H � é · w � �

» r a b / r x O , b � � Ó h ê � � Z SupFT (�+ 1|�) ë � \ � ¦ sequential

tests§ H n � / r ¾ V | T , � Ü ¬ � Æ � a b � | / r ¾ , E � � Æ � a b

� + 1 | / r ¾ y � · \ � � ¸ » : 1 � a b � | / r ¾ V Ü ¬ � Æ S , Å �

» ¼ | / r ¾ � f © ª � � � ~ V � ? � s L , ¯ Ú Û Ü ¬ � Æ , G � a b

�+ 1 | / r ¾ V E � � Æ , d � \ � 8 È ¬ § Ú Û Ü ¬ � Æ , s � n � / r

¾ V | T y

� � ~ ³ ´ � � � « K L (TB) ÷ � / r c T , A » � � � �  V b � c T

\ SĖt V û < ½ j � � � � V � ^ � � c T , { � � � « K L E W q o @ S

T U � � V m n � , A � � � C y w » r a b © ª V / r x O y � W � , �

(3) b m+ 1 | ] w S V � � � � � ° ? � :

SĖt = x
′
tβ + z

′
tδj + u

∗
t , if γj−1 < TBt < γj , (8)

� � xt � � � � b � c T V ¬ � , 2 zt � � � � � � « K L c T V ¬ � , �

° ? � :

xt = [BK̇t, Ṡt, Ġt, Ẏt, Ẇt, Ṗt, SĖt−1, SĖt−4, SĖt−5]
′, (9)

zt = [TḂt]
′, (10)

2 / r c T y * + � z ¢ £ � � k ^ ì � , � � ~ � » � � � « K L j � /

r c T y 22 ¾ � : ± V » , / r c T 	 
 � k ^ c T , 23 ~ � d e ¢ £ � � Æ

21 Ñ á í î � ¢ ï . ð � ñ 
 � d Ó Ã â � ô x � � � � v ¢ × Æ � ¦ upper bound§ , ò ¢ × Æ
� � h i ó É � � � þ , Þ ê ¢ × Æ � � } 5 Æ d , ó É � � þ º ¬ Õ ô õ ë ô ¦ Bai and Perron,
1998§ a ~ � Ö ö � 5 Æ � � � Æ � v � � U , Q Ú Bai and Perron¦ 1998§ ` { � � Ñ á 0.15 v ÷
ø � � ¦ trimming parameter§ è ± < � � Ó  v � � a

22 ~ � � � � � v � � î ` Ú } Laffer curve 	 
 Ç _ v Ú Û è � � u ü ë � [ v  ! , Þ Laffer
curve ë 8 � ! " @ [ � \ ç | T U 	 
 � � 2 3 v ¨ ¡ © � 	 ¦ � � Î ¢ £ 8 y « § a � w Û ü
ù ú � 	 
 Ç _ v Ú Û è � x W S @ [ � \ ç | T U 	 
 â ã î � � Ö � � Ó  , l F ~ � Ü þ û
� �   @ [ � \ ç ¥ , Ð Û ü v � � � � � ü ý © , Þ h y î Û ü þ ) � � v { ! a R S h i Ü p
s 4 5 6 Ö Ù � v ñ é z ` { a

23 Ö x � � � Ô S À © � � , î ñ Ö 	 
 Ì 9 � d Ö T f g � h i , ( ) î S À f g a y � î y ¨
	 
 Ì 9 z T f g � � � v � � , h ; � � 2 � Ô á � S À 7 8 , F w � R Ð S s 8 õ ë S À x ò
v � � a
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� O � � � « K L ; w / r c T , � T z [ k ^ \ � ¦ Engle et al., 1983§ H n


 / r c T V k ^ � y

2.2T U V � � � �

D . � & 1 	 
 t O 2 3 F G 7 8 9 : , � � a 9 : = > ? A � - . / 0 O

 N , � � 9 : D E 2 3 F G O � J C L M E N , � � � � � F G O � & Q

R � R

2.2.1� � � � � � � �  

! " ? A - . / 0 O # $ ( ) * m %  & : J � $ 1 ' � $ p 9 : $ R 24 �

� , w G § s � � § » � � h Y Z H � � @ S T U V V � 4 s § , � � § Ö

ï y � � ¤ ¥ s � w ~ § , z W � s § º � � " V @ S T U Ê O E W w ~ c

T \ ¤ ¥ c T V * + ¦ Y ( º , � \ � ¹ ) * 3 � c T * \ ³ ´ C V � ¤ �

é , . ~ � � Y Z w G § � � � + � · § � � V CDR § ¦ Gutmann, 1977§ H

q � I J @ S T U V � ¾ , A � MCDR § ¦ Pickhardt and Sardà, 2011§ E « �

m � \ a y 25 ¨  W CDR § s MCDR § V , - Õ � , . � / � h 0 1 1y

� � ° 2 � " q o 1976 G 2 1 3 ½ 2016 G 2 4 3 y @ S T U � � ì GDP

� L ¦ shadow economy to official GDP ratio, SER§ V � ~ � � � y � CDR §

s MCDR § � F V � � T ¾ � ù � 33.69% s 43.21%, q ' q � I J @ S T

U V � � � � W A F o p n � � � y 26 ° 3 F � " F G H o ¢ � k 9 C E W

I J @ S T U � � ì GDP � L V � F Ê O , � G " � � T ¾ e W 7.7%¦ � :

Wang et al., 2012§ ½ 76.6%¦ � : Elgin and Oztunali, 2012§ , ` 2 � � W � � s

§ \ � � � w V � Â , 4 5 6 Ö ± � 7 8  9 : , 27 ¯ � T V � � ¾ ¯ û b

24 h , V ï æ ß � ; < � � � Schneider and Enste¦ 2000§ a
25 x � 3 ö T = ß § > d h ; : õ û � ' Ø ç ß ¦ Gutmann, 1977§ ð 2 3 T = ß ¦ Tanzi, 1983§

w n 3 ö � � ß ¦ Feige, 1979§ a Ë W è à á CDR ß V ï T U 	 
 v � X � : Wang et al.¦ 2012§ ð
Davidescu¦ 2013§ ð ? @ B z C D Õ ¦ 2014§ w n T U V z E H I ¦ 2019§ r ; à á MCDR ß v �
X � � : Berger et al.¦ 2014§ n Din¦ 2016§ r a

26 Ù Ú Medina and Schneider¦ 2017§ | B C ( ) Ë û v T U 	 
 â ã ± < V W , 1991 W X 2015
W , W S T U 	 
 â ã ä GDP Ø ç � Y Z � � Ð 26.88%¦ ~ � w CDR ß V W Ð 28.73%§ , ^ ~ Ð
10.77%, � Ë � D Ð 11.23%, õ $ Í Ð 11.90%, Ì ? Ð 14.69%, ³ Z Ð 15.10%, f E Ð 19.77% w n
_ Ë � Ð 26.38%a
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Û 2Ü H I Ý Þ ß à J K L GDP ç M N O P Q R S

T U V W X V Y Z a Y b a c d e

SER1
t 33.686 32.323 57.616 20.867 0.942

SER2
t 43.213 42.193 67.889 30.181 0.939

f : SER1
t a b CDR c d e , SER2

t f b MCDR c d e , V a U b g h i j k l

Û 3Ü m n H I Ý Þ ß à J K L GDP ç M N o p ç è

q r s t ô õ ï ð y � u ¦ %§ ù u v w ¦ %§
Elgin and Oztunali¦ 2012§ DGE � � 1951–2009 þ 47.1 23.5–76.6

Medina and Schneider¦ 2017§ MIMIC � � 1991–2015 þ 26.9 22.3–30.2

Wang et al.¦ 2006§ MIMIC � � 1961–2003 þ 11.9 10.6–13.1

x y z ú � � � ¦ 2014§ MIMIC � � 1996–2012 þ 20.0 15.5–24.1

A B 3 ú A A B ¦ 1988§ DYMIMIC � � 1971–1986 þ 19.5 8.1–30.6

� B � � ¦ 2018§ DSGE � � 2001Q1–2015Q4 26.6 20.0–30.0

� W � � õ 1962–2003 þ 12.5 7.7–19.6
Wang et al.¦ 2012§

CDR õ 1962–2003 þ 29.8 13.3–47.0

O P Q ú R S T ¦ 2014§ CDR õ 1961–2012 þ 42.1 24.6–63.6

� � � ú � � � ¦ 2019§ CDR õ 1987Q3–2016Q4 28.9 20.9–46.3

j : 1. o � � t = k s t ô õ u : � _ � ú � ö ÷ 
 � � MIMIC
 � � 3 � � � ¦ dynamic general
equilibrium, DGE§ 
 � � � � 3 � � � ¦ dynamic stochastic general equilibrium, DSGE§ � �
� � � � b � s

2. � � � B � � ¦ 2018§ � � � � ú � � � ¦ 2019§ t = � h � � ê , 9 � � � � t = þ h � s

19% È 30% y w ¦ � � : È É ¼ s È Ê Ë , 1988; � �   s ¡ ¢ £ , 2014; Medina

and Schneider, 2017; ¤ É ¥ | , 2018; ¦ § ¨ s © ª « , 2019§ y

� � ¬ 1 � q o 1976 G ½ 2016 G � ü 3 � � ¾ º � F y  G � SER V �

¾ y ¡ ¬ 1 � � G " , � MCDR § � F y SER � W CDR § � F y T ¾ , 3 »

z W Pickhardt and Sardà¦ 2011§ � � ¡ k � § c , V T U � § 	 » � � � �

a @ H � � , ® a Gutmann¦ 1977§ ¯ J - ° / 0 ± ² ³ ´ µ 
 t ¶ z C ³ ·

27 Ö à á CDR ß ± < V ï d , � � S ð �   Ú í W è ¶ D ë è í Ó v T U 	 
 â ã a f Ù , �
� S �   Î Ï v Ú í W � � V ï � è v � � Õ � � �  a Ö Ú í W v �   � , Wang et al.¦ 2012§
�   2000 W ð ? @ B z C D Õ ¦ 2014§ �   2004 W w n T U V z E H I ¦ 2019§ �   2007 W a
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1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012 2015

SER1
SER2

¸ 1¹ º » ¼ ½ ¾ ¿ À Á Â GDP Ã Ä ¦ 1976 Å Æ 2016 Å §

f Ç 7 8 ± ² , g h F È J - . / 0 O É � ° , " Ê Ë � Ê + Ì Í , g h 	 ?

A � O - . / 0 B 9 Î Ï P Ë Ð , Ñ Ò , Ó ' Ô Õ Ö × Ø L D Ù O Ú Û R h

I ? R Ü Ý Þ ß à CDR $ O ¯ � á Ì � , â M Ï  ã ä F ? R å F ´ O æ

Û , ç MCDR $ O ? R å Ë Ð R

2.2.2� è é ê ë

F 2 3 Y Z - * , + ì í ? R O î & G , D ï ð ? R O ñ ò , L M ó 6 s t ô

L M , 28 � � � w � � 1976 G 2 1 3 ½ 2016 G 2 4 3 , « ë � 2011 G � �

� , Å � ¨ 164 È ¤ É ¾ y 29 á k , � � c � � V 3 � � ~ � E � � Ê O y m

n , ~ � Y Z Davidson et al.¦ 1978§ V � � , � º ¨ 3 � � � Â � G � L H !

� � � � � V m n \ c T a b B Ù V } � y � k , q ' O � � � c T � � `

E T � õ , � � � ÷ � � V � � , � � � ¢ £ c ¢ º _ ^ V m n y Â � G �

L V � F s � � S :

28 à á W � � ± < d § © § õ ö y ÷ © � þ n µ ø ù � v  ! , ý i ~ � È � 41 ú v W � � è ±
< � � ¾ ¿ ã ¥ d § Ù Î � § $ ¬ a

29 � � & û d Ó v û � î � }   AREMOS 	 
 ¢ ï � � ü ¥ � � F v W S ý Y t Y � z ý Y ì
� � ö þ §   � d Ó Ð 1976 W 1 a , f Ù ~ � � � w 1976 W à 1 y , Ð � � & û d Ó a
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Ẋt = [ln(Xt)− ln(Xt−4)]× 100, (11)

� � Xt � ° 2 t � ¦ 3 § V � � ¤ É ¾ y � � � � � � 	 
 � � F � �

¤ AREMOS T U � � � �  ¦ , c T � � � « K c T \ � £ GDP c T � �

I J @ ] o » º � � � � �  , t u u " c T \ 5 � s ê � c T � � I J @

] o » T U § ¬ � � 3 = � �  , ´ è q r c T \ � F @ S T U c T º � �

� � � I J @ ] ´ è � � � �  , 2 « ë é � c T � � I J @ ] « ë � � �

�  y

� � b ´ è q r ¤ ¥ V Æ � s Á , ´ è · p � � � � Á � ] � � 8 G ´ è

¦ direct financing§ s w G ´ è ¦ indirect financing§ , w G ´ è \ 8 G ´ è V � ¢

c T Õ � � S :

� ñ « q r ¤ ¥ : d e De Gregorio and Guidotti¦ 1995§ \ Levine and Zervos

¦ 1998§ | , ~ � � & · ´ è � X E » w � ª � @ æ ¾ � ° ñ « q r ¤ ¥ ,

A � BK ° ? y y 30, 31

� ò ó q r ¤ ¥ : ~ � � Levine and Zervos¦ 1998§ \ Rousseau and Wachtel

¦ 2000§ º Y Z y h ó Ä � æ ó ¾ ÷ � ò ó � ~ L ¦ capitalization§ V ¤ ¥ ,32

30 v � � K i ñ ò � Ö , King and Levine¦ 1993§ w û k e  v � � i ñ ò , � � þ � � ¦ liquid
liabilities§ ä GDP v Ø 0 ¡ Y û k � � v â ã � Í , ý � � i ñ ò È Ô á é ê û k e  � û � 2
v 9 Ç , 6 ß · Å ë � û / á v 9 : ; � é T , Arestis and Demetriades¦ 1996§ � Ð û k e  v � K
i ñ ò § � � � F � û � 2 v � ¯ a Û ü y � Ð à á � K i ñ ò v � § w é ê û k Y � v � û �
� Ó ç � Ö , | } � 1 � � ª   û k � �   � � T 0 � � û v � Æ G � � � � v � P © a

31 w ~ � � Ñ á v   � Ì û k e  | Ç Ó � 1 � ' t � � W # ç (BK̇)¥ Þ ß , h î Ü Æ z � <
  & ' . ¥ � � v ñ ò a � < e   ! � � � � ° � � v Ú ) " # , � < v ô ø �  Ô á � � �
û $ & v � � ì ~ ð E # � � Î | Ô v  ! , � � < ô ø § w � � $ á × D , ± Þ % � 1 � } � �
< Ì 9 $ X 0 � ý þ � T � û , � < & ' . (BK̇) f Þ � � , y E � � 1 � z T U 	 
 $ & v T = ,
² E T U 	 
 v â ã ¦ Ö ¢ £ 14 � � F � � Ç _ � X § a Ö 8 x � X æ i , Ë í � � T U 	 
 z
û k ô ø v � � , y � & � à á � Ì û k e  | Ç Ó � 1 � ' t � ê ì � < ô ø ñ ò , 0 � : Bose
et al.¦ 2012§ ð Gobbi and Zizza¦ 2012§ ð Beck et al.¦ 2014§ ð Bittencourt et al.¦ 2014§ ð ? @ B z C
D Õ ¦ 2014§ w n Din¦ 2016§ r a ¸ Þ BK̇ - . & ' . v # $ , Î Î � ¡ Y & ' / ' ( � � � a Ú
} h Æ ) ¦ , y � � X � Ð BK̇ v ¢ � § Ô * ± T U 	 
 v ý þ a 0 � , Van Wijnbergen¦ 1983§
n Buffie¦ 1984§ ñ � � < & ' . v # $ + 0 � BK̇ v ¢ � § , § Ô ¡ Y � < $ & ,   - . ,   � v
$ ' . § Ô � � / í � ' Ø ç , ± Þ % ô $ á 0 ² ¦ credit crunch§ , w n � i © 0 ² 0 � z � ' , 1
2 T d � 1 ¤ Þ j T U û k 3 4 � û , k � T U 	 
 â ã a Ú } ¢ Á v y « , l F ~ � Ñ á BK̇ ê
ì Ó � û k ¦ � < § ô ø v ¡ Ç � � , F � � Ù Ü � � z T U 	 
 â ã v � 	 ¸ ò � 5 ü © a R S
h i Ü p s 4 5 6 Ö Ù � v ñ é a

32 ~ � Î Ü 6 w ý Y 7 ¤ ç ¦ ý Y ì � � ä ¢ Y U 8 t Y � v Ø ç § , Ð - . ý Y ô ø v Õ Ü 9
ñ ò , ( ) Ð f î ý Y 7 ¤ ç ¡ Y ý Y v � þ Y � z T = i , Ð � Ô á � � Ø Ù Û Ë � 1 Ö û k �
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» ç � ò ó � � V c T , Â · ò ó � ~ L l ° ? � ª ¤ ò : è � ¦ V �

� � , � ° ò ó V q « ó � � 0 1 Á , A � S ° ? y y 33

� � ~ � ~ � ´ è q r ¤ ¥ V Æ � , Y Z & · ´ è � X E » w � ª � @ æ ¾

w � L ÷ � ñ « q r V ¤ ¥ (BK̇), H v � ° ò ó q r ¤ ¥ V h ó Ä � æ ó

¾ w � L (Ṡ) E « � � � � y � k , q ' l v Þ � � �  b � c T , I J t

u u " w � L (Ġ)¢ T U w � L (Ẏ )¢ 5 � s ê � w � L (Ẇ ) � \ X � �

� L (Ṗ ) | m n @ S T U V � � ~ � , E 2 � X ¼ / r M N � � , 34 � { �

� � « K L E W @ S T U V / r x O y �  � � c T V � Â \ � � H � ,

N ° 4 V Õ � ,  c T V � ~ � � � ¢ �  ® T O P � \ · w Æ ® ¬ , N °

5¢ ° 6 � \ ¬ 2, 2 ¬ 3 ¯ � � / r c T � � « K L (TB) y · w Æ ® y

� � ° 5 � "  c T V � ~ � � � y � � � T ¾ 2 Q , � CDR § � F s MCDR

§ � F y @ S T U � � w � L � ù � 6.77% \ 7.22%, © ? � ^ ü R G q o

@ S T U V S T q r y ñ « q r \ ò ó q r ¤ ¥ y w � L � ù � 10.63% \

14.39%, Õ � q o ò ó q r ¸ � � © � W ñ « q r ¸ � y � � « K w � L �

−0.97%, © ? o � � � « K L ¨ � � S º y Æ ® , � ¼ n t Ê X � } � , U

w n t V W \ t u X Ã Y ¡ s � y 35 á k , t u u " w � L s T U w � L �

ù � 4.49% s 0.60%, 5 � s ê � w � L � 6.13%, X � � � L � 2.76%y ¡ c

¢ ® T ¤ É , T U w � L V ; § < � # ] , 4 = � > ? ½ @ , A î   ï ð ¡ �

� z ¨ û k � � o T � � Ó k � æ » v J � , w ý Y � ~ ç , Ð � | ¸ v Ø Ù Ú Û Ù � � ) × a
33 Ü Ý Þ ß , � 1 v Ö T 3 � ½ B § ª   û k � � w C � æ » z � ¨ û k � � v ý D Y � w ô

< � 2 ý æ » è   � 0 � ý þ � T � û ; ¸ Þ � Í � 1 f Ð 	 E â ã Ù Í Þ 6 ß F ö Ö A B Y �
¦ primary market§ ô < ý D k � � ã C , È Ô 	 � û k � � D = k � , ý î â ã Ù � v � 1 R å Ì

8 E � Þ j � F ö ô < ã C , § 	 � � ~ Y � 3 4 í í � û a � }   ý Y � ~ ç ¥ î ¡ Y ý Y v ô
< Y � , ë ô ø ñ ò � � ! " � ~ Y � 3 � Ó Ô � � , ª   � F G E � v û k I å , Î È � � } �
Í � 1 Ô g F F ö ô < ã C w G M ± Û � ~ Y � , y Ô � � F ö ô < ã C � � 1 � � Ö ö ß v �
~ Y � 3 � ô ø � ) ( , Þ ¨ ¤ j T U û k v $ & æ » è 8 õ a Ö 8 x � X � , Bose et al.¦ 2012§
M á 119 Æ Ë û 1999 W � 2005 W v � � , Ï i û � ý Y � ~ ç R Ð û k ô ø � � , 8 x ô õ ý Y
ô ø " ¬ � � , · � � � T U 	 
 â ã a R S h i Ü p s 4 5 6 Ö Ù � v ñ é a

34 ~ � D Ö $ Û 6 9 ¾ ¿ 7 8 � � , î Ð � � K � � � L M ¦ omitted variable bias§ � l % z x ©
 ! v § Ô © a

35 @ [ � \ ¦ z [ ç § ì í ç î á w ï D Ï Ü [ ; ê � @ [ � \ ç Ù � í @ [ � \ ç v # í 9 : a
Ö ë è ã C Î � v 9 : U , § w � � ï D � ò [ ; ê � [ � Ù w Z v # í 9 Ç a @ [ � \ ì í ç
Ð é � Y Å [ � é ì í ¦ � # $ [ � § ; é � , @ [ � \ ì í ç Ð � � Y Å [ � î � ì í ¦ � E a [
� b a
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Û 4Ü o p K c N d a b c

ø ù d ë e f ø ù ó g h � * h

SĖt q r $ % i � ø ù : � q r $ % j a k u � þ � �
u n o s

b � � s l

TḂt � � � 	 ø ù : � k m n � o p /e q GDP k b �
� þ � � u n o s

C D q r é s � � t t h �
u [NA]

BK̇t / 0 1 2 ø ù : � } m � v � w p s ð ( � x � k
u � þ � � u n o s

C D q r � v t t h � u
[FSM]

Ṡt e f 1 2 ø ù : � y f z � k f u � þ � � u n o
� e f h b � � s

C D q r � v t t h � u
[FSM]

Ġt � � � � ø ù : � � � � � � � � � � þ � � u n
o s

C D q r é s $ % � ý t t
� � h � u [QNET]

Ẏt $ % ö > � : � � � GDP � þ � � u n o s C D q r é s � � t t h �
u [NA]

Ẇt g h ú i h ø ù : � � � � y � � � � � i h � þ
� � q u n o s 36

C D q r é s $ % � ý t t
� � h � u [QNET]

Ṗt � W � � � ø ù : � � � r X � _ ù � CPI� � þ
� � u n o s

C D q r X � t t h � u
[PRICE]

Û 5Ü � o p d a ä O P Q R S

T U V W X V Y Z a Y b a c d e � � � V

SĖ
1
t 6.769 6.619 43.503 −17.425 11.288 1.668

SĖ
2
t 7.224 6.794 36.540 −12.315 9.947 1.377

TḂt −0.968 −1.090 18.049 −31.488 8.529 −8.813

BK̇t 10.634 9.004 35.528 −4.975 8.467 0.796

Ṡt 14.391 14.026 158.539 −127.275 34.281 2.382

Ġt 4.489 3.734 17.438 −9.968 5.029 1.120

Ẏt 0.596 0.635 1.592 −0.821 0.385 0.646

Ẇt 6.132 5.222 23.570 −20.422 6.454 1.053

Ṗt 2.759 1.629 20.240 −1.356 3.919 1.420

f : 1. � � � � � 1976 � � 1 � � 2016 � � 4 � , � � 160 � � � � �   l
2. � j W ¡ � V ¢ £ ¤ ¥ ¦ V § ¨ , ¥ © b ª (11) � e � � � , V a U b g h i j k l
3. SĖ

1
t a b CDR c d e ¡ « ¬  ® ¯ ° ± � � � , ² SĖ

2
t f b MCDR c d e ¡ l

4. � � � V = c d e ÷ T U V l

36 W S T @ ³ = 1 ´ b v b R � � , Ö Z Ì > � v � � µ ¶ � , f � Ð A B v x K b u , � w î ·
} � � Ù � v ¸ D a � w Z Ì > � v Y Z � �  � è ) ¹ , ¢ ï ¢ ¸ ò î Ø Ü Ý ´ b v � � z x ý
 � � a ~ � w � } Y Z > �  � � ³ = 1 ´ b m � � � R Ð ¡ Ç � � , í Ô g é � � ´ b û ï �
p | } õ û T = v � Æ � ? h i Û Ë T U 	 
 â ã a
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Û 6Ü º » ¼ ½ å æ a ¾ ¿

SĖ
1
t SĖ

2
t TḂt BK̇t Ṡt Ġt Ẏt Ẇt Ṗt

SĖ
1
t 1

SĖ
2
t

0.991
1(0.000)

TḂt
−0.250 −0.227

1(0.001) (0.004)

BK̇t
0.292 0.360 0.362

1(0.000) (0.000) (0.000)

Ṡt
−0.420 −0.348 0.455 0.361

1(0.000) (0.000) (0.000) (0.000)

Ġt
0.196 0.250 0.110 0.485 0.113

1(0.000) (0.001) (0.165) (0.000) (0.156)

Ẏt
0.062 0.166 0.158 0.547 0.512 0.317

1(0.438) (0.036) (0.046) (0.000) (0.000) (0.000)

Ẇt
0.486 0.577 0.166 0.676 0.251 0.446 0.691

1(0.000) (0.000) (0.036) (0.000) (0.001) (0.000) (0.000)

Ṗt
0.597 0.653 0.010 0.416 −0.066 0.305 0.234 0.657

1(0.000) (0.000) (0.902) (0.000) (0.404) (0.000) (0.003) (0.000)

j : ( ) @ u p u s

� À � , Á Â ½ @  Ã Ä Å Æ Ç ¦ 7 ÷ > ? ½ @ , È � > ? ½ @  � É , Ê Ë

� Î ù Ì Í Î Ç Í á Ï © ª Ð Ñ ¢ > ? ú ¸ ½ @  � · ² Ò 6 Ó Ô Õ Æ Õ

¤ Ö £  Ç É Ê Ö , È � −0.42 × 0.69 � £ , 4 Ø Õ Ù ¤ Ö £  Ç É ã Ú Û

÷ 0.85, Ü Ý Þ ß · à á � Ê  Ü â ã â ã ² 37 b @ S T U s � � « K V 

® � , � C � � « �  , �  ® T ä −0.25, ¯ q ' � Ð c � C y w � � � �

¦ � � V ß à , � � ¬ § � � �  ® T � � å æ È n ç V �  � y ~ � ~ �


 � Y Z / r c T � q o V � � « K L E « ] � , w ¨ � W { � � � « K E

W @ S T U V m n x O y � � b � c T s Á , @ S T U s ò ó q r � � « �

 , �  ® T ä −0.42, © ? ; ò ó ¨ è é V q r · , e º ] | � \ � ª a �

@ S T U V ± ² ; @ S T U s ñ « q r V �  � � ± , �  ® T ä 0.36, � �

µ ~ » � C y w Â � � � ¦ � �  ® º � ; 38 @ S T U s / 0 m B O E �

37¦ Ã ê ë § � � 	 � d § � � } ì í Ê � � � Ó v � P © , w n A ã î ï Ê ð � � � Ó , î � �
f Ð � � © , � Þ � Ö × ¡ © v  ! a Ü Ý Þ ß , ê ð � � � Ó v � � © � X 0.85 w ¢ � � � «
· v × ¡ ©  ! ¦ Dillon and Goldstein, 1984§ a

38 Din¦ 2016§ � � ñ è ò B v � � ô õ � < ô ø z T U 	 
 � Ó v � 	 � õ ñ é Þ ¶ � v   ó
U Ç ¥ v ¨ ¡ © � 	 , y � î y T U 	 
 â ã � � � < ô ø v " ¬ ñ � Þ ¶ � , f Ù Û ü � Ð o S
� Ó v � 	 y § Ô ¨ È ô F � Ü ¥ ¦ a õ Ù { ! F Î Ö ~ � v � � ö ÷ � z a
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1976 1980 1984 1988 1992 1996 2000 2004 2008 2012 2016

24

22

20

18

16

14

12

10

8

6

¸ 3¹ º » � � � � 	 
 Â GDP Ã Ä ¦ 1976 Å � 1 � Æ 2016 Å � 4 � §

w , D E � G � + 0.17; - . / 0 * � p } ~ � � C � L p � L  ¶ � D E ,

D E � G * � � 0.25 C 0.58, Þ ß } ~ � v � � � C / 0 � � 0 ¶ z � � �

Ð , à �  - . / 0 ³ ´ ; - . / 0 p � � 4 '  ¶ � D E , D E � G � 0.65,

Þ ß ] ^ } ~ � � � $ � �  { | O - . / 0 w ! D 2 3 , ® } ~ " µ H #

Ë Ð O � � 6 E ! D � � 3 ¦ inflation tax§ $ D % & - . / 0 ì B 	 ' E O

3 ( ) * R

+ + � ] ^ 1976 , - 2016 , 2 3 4 5 6 O æ Û . [ \ ¦ = . 3 	 ß § ,39 1990

G � z I J � � « K L / 0 T � 1 � ä 2 20% V � 3 , y < ë G S � ½ 2003

G 11.5% V 0 4 � ] ¥ , � ~ » t u � 1990 G 5 � v ¤ 6 E _ ª ¹ t 7 � ¦ ,

Y � Å f � � � � 8 9  v , � \ q o : . » � ; < A , Ô B ¦ WTO§ ë G

� º  � , � � � � � � � < � � y � t � n t � u � � ç , « t C b 2003

G 4 D E � ¤ n t t F s G ¦ , � � � « K L V t F � ¥ H � � 2 G p � 1%,

v � � � I J ,  � � � � � w � , 2008 G � � « K L h ¹ ½ 13.4%y 2009 G

� & K � ´ è ¨ L \ M � N ¨ O â � m n , � � « K L S � ½ 2010 G 11.5%y

39 � } @ [ � \ ç v = > ó y « , � � T d ? à ê W ¬ á y � Y Z � Ð ¡ Y a R S h i o p s 4
5 6 Ö Ù � v ñ é z ` { a
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2011 G ¸ ª q o � � ë P I J ,  � � � ¸ T U q r w � , v � 2014 G n t

� � v ¤ n t m & s G ¦ , 40 � � � « K L d ¹ ä 13.1%, ¯ À ` e ] W 1980

G � \ 1990 G � V é � y

3.© �  f g

& 1 @ F h t Bai and Perron¦ 2003§ O 7 8 i j 9 : , D k 2 3 4 5 6 l m +

7 8 F G , n o F u v p q r u v F G x y s 8 { | 1 t u { | 1 } ~ �

� 1 / 0 m B 6 1 � L p � L D C � v � w 6 4 . , 2 3 4 5 6 F M Ù O

Ð 1 x y ' . 0 ] ^ - . / 0 O c d z Ý a b M Ù , â ? R q D h O 7 8
å R & 1 F � � 7 8 D E O @ Q e n R , S T 9 : = . R

3.1T U V W X Y Z [ \ W X

] _ & Y Z s t O 2 3 F G ^ + _ � Ó ' Ô Õ L M , F 7 8 ? R 4 " L `

) � n J F G a b + J a ¦ stationary§ R & Y Z * � b t c { | } p c { |

} ~ Ó ' æ Û O PP¦ Phillips and Perron, 1988§ 1 ERS-P¦ Elliott et al., 1996§ D C

NP¦ Ng and Perron, 2001§ � % � � � n J # $ í D n J � Y Z F G a b + J

a Ô Õ R 41  c T V B Ù \ � Ê O , N ° 7y \ � Ê O © ? , c d ñ « q r \

5 � s ê � y w � L b � � � ½ V PP \ ERS-P � 4 B Ù \ � � ¬ § Ú Û �

B Ù V Ü ¬ � Æ y k , � Y  c T � b PP¢ ERS-P � \ NP è 4 B Ù \ � s

§ S Ú Û � B Ù V Ü ¬ � Æ y ` 2 ¨ � W Ng and Perron¦ 2001§ ¤ " NP \ �

� � � � B Ù \ � s � x L � s � � V \ � ` y � W � m µ ¯ S , ~ � § �

� � G � º � Z V c T � � � Ç c T y

40 � Q } Û Ë R S u l R Ú + - n @ [ � \ ç p S Ë T � U , S s � i ó R S ä  © v R Ú  ! a
Ð V W R S Ô . , w M Ú � S À G M ¶ þ n 	 
 ô ø ' Û ý  , R S T } 2014 W 3 a � �   R S E
� æ · ¥ , z j � � h � ( X : Y 7 8 � å â ã , Î % � × Z Y ; � � Z l � ä  , � � � � ; ñ G
Ã n � � W û � � ß � l � , w E � � ° Ú a 0 Û n Î 	 
 l � ; b ¢ 3 Ê 9 � ° � ù 3 4 R ° , �
� [ 8 J A ð � � Î F Ë T = > w n Î ö d c � [ 8 a

41 PP � � � e � � 9 � Ö  ' © ¦ heteroskedasticity§ z � � � © ¦ weakly dependence§ , ä  Ù
ADF � � � � E © z Ü Ý © a Elliott et al.¦ 1996§ v ERS-Point Optimal¦ ERS-P§ � � n Ng and
Perron¦ 2001§ v NP � � î § w J � f ¢ � Ù � � Í i ~ v × 8 z � � � Î Ø v  ! , Ñ � � ¢ G
� � 7 © a � � � ¦ 2013§ ` { Ñ á f ¢ PP � � , Ï d � e   � � Ù � � � � v ERS-P z NP � �
� ä  a
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Û 7Ü ¡ ¢ £ ¤ ¥ ¦

PP § ¨ ERS-P § ¨ NP § ¨

© ª « © ª « +
¬ �  ® © ª « © ª « +

¬ �  ® © ª « © ª « +
¬ �  ®

SĖ
1
t −4.483*** −4.850*** 1.520*** 3.176*** −18.169*** −29.340***

SĖ
2
t −4.139*** −4.701*** 2.216** 3.446*** −13.238** −27.327***

TḂt −9.292*** −9.269*** 0.432*** 1.479*** −57.626*** −62.183***

BK̇t −2.434 −3.492** 3.107** 6.353* −8.663** −14.900**

Ṡt −5.230*** −5.369*** 0.550*** 1.933*** −44.377*** −46.740***

Ġt −6.143*** −7.890*** 1.963** 1.799*** −17.349*** −52.201***

Ẏt −4.458*** −5.514*** 1.977** 1.776*** −17.464*** −51.615***

Ẇt −3.796** −5.797*** 7.131 3.650*** −5.768* −29.871***

Ṗt −2.842* −3.360* 1.800*** 5.169** −13.844*** −17.886**

f : 1. � � � � � 1976 � � 1 � � 2016 � � 4 � , � � 160 � � � � �   l
2. ***¯ ** ° * h ± j k ² 1%¯ 5% ° 10% ± ³ ´ µ d ¬ ¶ · ¸ ¹ º » ± ¼ ½ ¾ ¿ l
3. PP § ¨ ± Y À Á © � V Â Ã Schwert¦ 1987§ ± d f �4 = Int{4 · (T/100)1/4} Ä ¨

� 4 � , Å b quadratic kernel � Æ Ç ¦ spectral§ d � c , È É a Ê Ë MacKinnon
¦ 1996§ l

4. ERS-P § ¨ Ì NP § ¨ U b quadratic spectral kernel � d � c , » Í Andrews
¦ 1991§ ± ¤ Î Ï Ð c Ä ¨ Ñ Ò ¦ bandwidth§ a , È É a h ± Ê Ë Elliott et al.¦ 1996§
Ì Ng and Perron¦ 2001§ , Ó W NP § ¨ ± Ô � Õ Â Ã Ö × PP § ¨ ¡ MZα Ô � Õ l


 
 Ø ÷ ç Ñ Æ Õ � Å Ù (3) Ê � Ú Û É Ê Ü ? 5 6 , � î   ï ð Ð Ñ ¡ Ð

Ý Þ ½ @ Ð Ñ ¡ Ð ù Ì ß Ô Ð Ñ ¡ Ð © ª Ð Ñ ¡ Ð à � ¢ á � Ð Ñ ¡ � �

â ã ¡ ä å � æ ç ¤ Ö , � § ¨ © ª « ¬  Ð Ñ ¡ å � è æ ç ¤ Ö ² Û Ø

÷ § ¨ © ª é � Ó ê ë ì Ã Ä Ì Í Ð í ¤ Ö , í î � � ï ê ë ¬ ä  Ó ð

ã , ñ ê ë Ê Ö Ó � ò ó Å ô � , ç Ñ õ é Engle et al.¦ 1983§  ö ´ µ � ·

Å ÷ ¤ Ö  ´ µ ã ² ³ � · î   ï ð (TḂt)  ´ µ ã Ø , ø ù ú TḂt Ï � è

æ ç ¤ Ö , � 4 » Ó � æ ç TḂt � TḂt  û ü � ý ä ¤ Ö å � æ ç ¤ Ö , Ü

? OLS 5 6 , þ ú � 9 5 6 º À � � ü  Ù (3) å � � ´  æ ç ¤ Ö , À ü

þ � Lagrange multiplier � · TḂt ß � � � ö ´ µ ã ² 42 z ° 8 V F � � � �

± , b 10% © ª é � S , � � æ ç ¤ Ö � F � 6 � Ú û 	 Ê à 
 � , á � � 

42 ë è í � � � � � BK̇t ð Ṡt ð Ġt ð Ẏt ð Ẇt w n Ṗt v � Ö x � �   " Ï ¢ , � � ä  � Î Y 8a
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Û 8Ü � � � � £ ¤

� V TḂt BK̇t Ṡt Ġt Ẏt Ẇt Ṗt

F Ô � Õ 0.017 0.299 0.056 2.539 0.288 0.100 0.014
(0.895) (0.586) (0.814) (0.113) (0.592) (0.753) (0.905)

f : � j 6l

æ ç ¤ Ö � ö ´ µ  � á � � , Ò Ë ç Ñ � õ é  ¸ ¹ ¤ Ö î   ï ð ¡ � 4

» æ ç ¤ Ö Ú � ö ´ µ ã , Ê Ë ç Ñ õ é Ù (3)  Ú Û 5 6 � Ù � á ¬ ä �

�  â ã , í î � ô 5  Õ æ ç ¤ Ö � Ê Ö , Ó å � ù � ô �  � � ² 43

3.2T �  ! " W X

F # È 9 : O � # e � , ] r µ 7 8 7 8 i j 9 : O ? R C n J , $ 9 - $

10 + D CDR $ 	 ? A 4 SĖ
1
t m + - . / 0 B 9 F G O ? R Ü Ý R ] $ 9 O

% e 9 : ? R O Ü Ý µ & , 2 3 4 5 6 0 - . / 0 O c d + Þ � 4 å , Þ ß

2 3 4 5 6 � Ð , - . / 0 B 9 � N , h 2 3 Ü Ý p  ' G 1 q M Ù , ® p

Wang et al.¦ 2006§ C Erdinc, and Suhail¦ 2017§ O Y Z I ( R µ ) O * g = . : ]

^ 2 3 4 5 6 B · D E + _ ñ x , a , - 2 3 4 5 6 . Ð Ó , g / 3 0 O 1

3 2 · b 3 N _ 4 5 � 4 6 Ç m & , 7 / 3 0 F , D A � 4 . , B C 2 3 4
5 6 . Ð / 3 0 D Ï E F G 3 , H Ñ I x - . / 0 O B 9 ; � _ h , a b - 2
3 4 5 6 J Ð 5 K I 7 8 å 4 � L Ï p - . / 0  ¶ � M O E � , < a & 1

N 7 I P O Z O ! P R Q I # R , � TḂt O ? R � G + 4 å , S c −TḂt =

−(ln TBt − ln TBt−1), T $ ß U � I · O 2 3 4 5 6 0 - · - . / 0 L � M

c d , Ñ - · O 2 3 4 5 6 < L 4 M c d , 9 : - / 3 0 R V 2 3 4 5 6 .

Ð Ó â M Ï W B à / 0 ³ ´ X Y - - . / 0 , Ñ a � ) I Z Ó ' O 8 9 , g

h U � I · O 2 3 4 5 6 0 - · - . / 0 L � M O c d , ç - · O 4 M z Ý

 _ U � I · O � M z Ý , D ( � G O _ ~ z Ý  ¶ 4 å R

43 Ö x © � � î ` Õ ï . 8 x ã ¥ d � : ð ± < v Ü 9 b R a Engle et al.¦ 1983§ Õ � � v Ö x ©
Q ² � � x v @ d h ; , d ³ Ð � Ö x ð ; Ö x ¦ strong exogeneity§ n < Ö x ¦ super exogeneity§ a
Ü Ý Þ ß , Û ü T Ö � Ö x © v Ö x � � U , º Ô ¶ l | z x � � v ã C e ç d � , F | ã ¥ �
� ' v � � ± < V ï z ¶ _ ; T ) = � > ? Ó  v ; Ö x © U º Ô , @ W ; T ) � � � � Î � ©

¦ invariant§ v < ; Ö x © , º Ô õ ö Lucas [ î ¦ Lucas critique§ w , S À © d § a
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Û 9Ü \ ] ^ _ K c ¦ CDR a §
b c � V d e ° f g h i j k � l h i j k �

m n a <19.657% ≥19.657%

TḂt
−0.150** −0.243*** 0.345**

[−2.155] [−3.340] [2.282]

o V « 0.522 0.248
[0.532] [0.299]

BK̇t
0.203* 0.201**

[1.925] [2.007]

Ṡt
−0.077*** −0.067***

[−4.380] [−3.610]

Ġt
−0.147 −0.172

[−1.474] [−1.585]

Ẏt
−2.248 −2.838

[−0.960] [−1.345]

Ẇt
0.453*** 0.468***

[2.885] [3.021]

Ṗt
0.300*** 0.300***

[3.212] [3.120]

SĖ
1
t−1

0.600*** 0.587***
[7.198] [7.287]

SĖ
1
t−4

−0.380*** −0.359***
[−4.564] [−4.418]

SĖ
1
t−5

0.292*** 0.302***
[4.573] [4.817]

Adj. R2 0.767 0.787

RMSE 5.303 5.054

Jarque-Bera 5.877 (0.053) 4.818 (0.090)

Q(1) Ô � Õ 0.147 (0.701) 0.070 (0.791)

Q(8) Ô � Õ 15.353 (0.053) 12.043 (0.149)

BPG Ô � Õ 16.743 (0.080) 16.798 (0.114)

� � V 155 132 23

f : 1. � � p � � 1978 � � 2 � � 2016 � � 4 � , � � 155 � � � � �   l
2. ***¯ ** ° * h ± j k ² 1%¯ 5% ° 10% ± ³ ´ µ d ¬ ¶ · ¼ ½ ¾ ¿ l
3. [ ] q �  r Newey and West¦ 1987§ ± � s Ì ¤ t u v w x e ¦ HAC§ y z � e ©

` { ± t a , Ó W � | » Í Andrews¦ 1991§ } ~ , Ï Ð quadratic kernel Ã � � � � �
� V , Å Â Ã Newey-west automatic � � bandwidth ± Ï Ð d f ; ( ) q � p a l

4. Q(s) j k � e « Á © s � ± Q Ô � a , Ó ¼ ½ ¾ ¿ j k � � s � ¡ � � � ² Ô � �
± ¤ t u v ; Jarque-Bera Ô � Õ Ã � § ¨ � e « a � � o � h � ; BPG Ô � Õ Ã �
§ ¨ � e « a � � � s � � l
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Û 10Ü � � � � M \ ] � ¦ £ ¤ ¦ CDR a §
m n � V SupFT (1) SupFT (2) UDmax WDmax SupFT (2|1) m n a � V

TBt 10.553** 11.131** 11.558** 17.849** 8.343 1

È É a 8.58 7.22 8.88 9.91 10.13

f : 1. � � p � � 1978 � � 2 � � 2016 � � 4 � , � � 155 � � � � �   l
2. ** j k ² 5% ± ³ ´ µ d ¬ ¶ · � � ² m n � � ± ¼ ½ ¾ ¿ l
3. SupFT (�) ± ¼ ½ ¾ ¿ � � � ² m n a , ¦ � ¾ ¿ � � ² � � m n a , SupFT (�+ 1|�)

± ¼ ½ ¾ ¿ � � ² � � m n a , ¦ � ¾ ¿ � � ² � + 1 � m n a l j q È É a Ê Ë
Bai and Perron¦ 2003§ l


 
 ³ 4 » � � ¤ Ö � � , Á Â ½ @ ¦ § ¨ © ª � Ê à ï Û Ã Ä , Û ß > ?

½ @  Ã Ä ° ± � � Ê à ó Û Ã Ä , Ê Ë ³ � �  Ý Þ � � Ø , Á Â ½ @ �

� � ¼  � ý ² � �   ¢ ¡ ¢ £ ¦ 2014§ ÷ � > ? ½ @ Å Æ  þ � ¤ ß ¥ Û

÷ � � ¦ § ã ß ¨ à �  ½ @ , � ë A � © ÷ § ¨ © ª ª Ä  Ü ? ² ù Ì ß

Ô Ð Ñ ¡ ¢ © ª Ð Ñ ¡ ¦ § ¨ © ª  Ã Ä � ï º Û ® Ê à ² 44 � 1 , 5 � s

ê � w � L \ X � � � L E W @ S T U ¨ © ª ± ¬ V m n , 3 | Ê O � � q

' V ® � , l s o � 9 C Ì Í Î s Ï Ð Ñ ¦ 2003§ \ Wang et al.¦ 2006§ V ³ ´

¼ � y # < , SĖ
1
t−1 V � � ® T � © ª ± ¬ m n , ° ? @ S T U � � V c § x

O ¨ � � È < � V « � , � s È É ¼ s È Ê Ë ¦ 1988§ V � � Ê O ¼ � y 45

� � G ª q ' � Z � � « K L j � / r c T , � X @ S T U � � w � L V /

r M N � � y z W / r � � � ¦ � � � � , ~ � q ' 	 
 O E « ¦ � � \ � ,

� n 
 ] V / r x O m n , ~ � ~ � » Y Z Bai and Perron¦ 2003§ p " V � �

/ r � � , A � � � / r ¾ | T V s § E « / r x O V \ � y 46 � Æ M N �

44 § Ô Ð f î S s l � z " U × R v � F n S s ½ 8 o æ i v h i a Johnson et al.¦ 1997§ � Ð
Æ u : ð � � T ¢ 	 
 ý þ º Ô ¬ d X U × R v Ó � , Frey and Weck-Hanneman¦ 1984§ � � Ð S
s v U × l � v Ó ç � � , � � � u ü v @ [ B  h , f Ù S s l � # $ � Ñ T U 	 
 â ã U � ; �
é T , Schneider and Enste¦ 2000§ ñ � S s ½ 8 ® ³ î | ´ þ Y � v ½ 8 , � Ñ � 1 ´ þ ì ~ # $ ,
Þ Õ ë 	 
 ý þ ¯ ¤ � T U 	 
 , Ñ � T U 	 
 v â ã # $ a Û ü v � � ä  · Å � S Ó  Á � }
¶ S Ó  , = ì S s l � # $ | T U 	 
 â ã � � � j v h i a ? @ B z C D Õ ¦ 2014§ � Ð ê u
Ç v x ý � T Ù Ô á ¾ ° Ø d , � � � ë Ô f ± Ñ è ü ± Û T U 	 
 a

45 ² ³ Ü z ² ´ µ ¦ 1988§ Y Å � � Ä , T U 	 
 ý þ : ð 0 Û ì ~ , 1 S Ð m = M ¶ , � û ß ·
G 	 E ; Õ Ö , T U 	 
 v � Ö , y § Ô K x Å ö Ó  , ¸ % G � v u � � T U 	 
 a

46 R S h i Ü p s 4 5 6 ñ � 7 8 � � î � y ¸ � � � � � � � � v � þ Ó  a � } ~ � ¹ �
Laffer curve v 	 
 Ç _ , è � x Û Ë @ [ � \ ç z T U 	 
 � Ó î � � Ö @ [ � \ v � � Ó  , Þ
) Ô á ¶ l � � Ï Laffer curve v � � Ó  : ð º � Ö ë è ã C Î � ¦ other things being equal§ Ð
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� � a b / r x O , O � Z SupFT (�)¢ UDmax � \ WDmax | � � � H \ � �

� » r a b ½ � ¼ | / r ¾ , � O Ú Û µ � Æ , ¯ Õ � M N � � a b / r x

O , � � Z SupFT (� + 1|�) � � � ë � \ � H n � / r ¾ V | T y z ° 10 \

� Ê O � ± , � � � SupFT (1)¢ SupFT (2)¢ UDmax � \ WDmax � b 5% V ©

ª é � S , © ª Ú Û ¤ � a b / r ¦ � � � � § V Ü ¬ � Æ ¦ , � ° � � ½ �

a b ¼ | � � « K L V / r x O y ` < q ' E ¼ � � SupFT (�+ 1|�) � � �

H n 
 ~ � � y / r ¾ V | T , z W SupFT (2|1) � © ª , ~ � q ' � � n 


~ � � � a b ¼ | � � « K L V / r x O , A � E ¼ � � I J V � � « K L

� � ] � � � ¢ ] � 4 ] w y

� � � k � d ¨ c � ? ½ � � �  L ¢ £ c ¢ V m n , q ' � Z Newey-West

V � � � H E � � � ® T V t � � � j D ± , � � ¥ � » � ¨ ¢ £ ¼ � �

¦ heteroscedasticity-consistent§ y z ° 9 � ] w V / r M N � � � � Ê O � ± ,

� � « K L V / r ¾ � 19.657%, A d � ¾ � q o � � « K L ¸ � ] � w ]

� � « K L s � � � « K L � ] w y q ' � � V ³ ´ ¼ ½ » ¾ ¿ � b b �

d � � �  b � c T y < , � � « K L E W @ S T U � � V m n x O » r

b � Â ] w e ¨ º ? ¢ , A À ¬ � � b � � � � S � � « K s @ S T U �

© ª « ¬  ® V Ê O y b ] � � « K L V ] w S , � � « K L V m n x O

� −0.243 S © ª , l � » Õ b ] � � « K L V Á Ç S , � � « K L V p � �

© ª º ] @ S T U V � � y 47 3 � V � � Ê O s y z � � ¢ £ � � V q £ ¼

� � a f Ù , � 8 ¸ i Â R , ~ � È û � @ [ � \ ç � W # ç º � � � � � � v � þ Ó  , � Ù º
Ô Ú } 	 
 Ç _ v Ú Û ¨ � x Û ü v _ ¦ , Þ ® � � Ë Ö � S ¦ Hansen, 1999; Law and Singh, 2014;
Asimakopoulos and Karavias, 2016§ à á � Ï v ã ¥ û � , Q Ú � � { ! � T Õ � � ' v í � � � º
� � � � � � v � þ Ó  , Þ ë è í � � � � 6 Ù � � Ó  , l F ~ � 8 x ã ¥ û � � ü ý © a ê
¸ , �  Û ü Ï d û � ë è 7 8 � � y � � � � � Þ � þ , � 8 ¸ i Â R Ã | § < , ý h z ~ � � �
v Ä ¬ Õ � � Î Ï a Ù Ö , � ¢ ï v ) ¦ è Å , Ù Ü ã ¥ û � T Ö µ Ü @ Ó U | � � v í � � � ±
< � � V ï , Õ � Æ * G � v ð � ¬ , � Þ h i � � V ï v ¢ ï ® © , Þ 6 ß , � é 7 v d § , ® ³ î
Ö � @ [ � \ ç v @ Ó U , i ~ � È � 23 ú ¦ � � � Y 9 z Y 11§ , Þ � � X v � � V ï � î � �
§ V © ¦ reliability§ y � Ý } $ w � x a Ð = � � ä  � 7 Y , Û ü � � Ç s 4 5 6 v w x ` { û
� ë è 7 8 � � � � � � � � Þ � � þ Ó  , Ú õ ± < V ï a 8 x ä  ô õ : � � � � Ð 19.657%,
ý Ö � @ [ � \ v @ Ó U @ [ � \ ç v h i � Ð é j ý � � Î · � a Õ Ö , � < ô ø ð 	 
 ì í ç
w n b � z m � Ö � ð � @ Ó U v h i Ó  � · � v ¨ | Ô © , � } Ð ? � � Î | Ô Ó  § , Ð ¶
G Y Z v � � æ j , w í U � G � � v � � ä  a ~ � W } ¹ º , � ¼ S | � > v V ï ä  � � » ,
§ È j R S ½   a

47 Ü p s 4 5 6 ñ � , � ) ¹ 2010 W X 2016 W Ó , T U 	 
 â ã z @ [ � \ ç � õ Ï ã ¢ � v =
> ¦ � ó 1 z ó 3 � Å § , Ù Ü 9 Ç  } ~ � v ô õ : o S Ö � @ [ � \ ç @ Ó U � õ � j � 	 a Î
  , � @ [ � \ ç @ Ó U v i ~ t � Ð 132 ú ¦ � � � Y 9 z Y 11§ , ë � 2010 W X 2016 W Ó È ä
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� , � � : Allingham and Sandmo¦ 1972§ ³ ´ q � ; � L � ] ·  � � ¬ � f

V � g D ~ � � e �  - � _ ^ , ~ � � L E @ S T U ¨ « ¬ V m n  ® y

Ä y , b � � � « K L V ] w S , � � « K V m n x O z « c � ± , T ¾ �

0.345 S © ª , 48 � � � « K L p � È � ¼ � � ¥ y < ,  � u H V É � � g

� D � s �  � � ¡ b @ S T U � § , � E W @ S T U V m n  ® � e � c

� ± ¬ V  ® y ~ � , ~ � Ê O © ? � ^ � � T � � u v � � « K L ¦ � �

L § p � e s � @ S T U � � V Ê £ , � ¨ b � � � « K L V ] w S _ w � y

á k , � � �  b � c T V � � Ê O s � � � � � F , � e t c � � ¾ V �

¾ y 49

� � � ¿ � � Â � F @ S T U V s § E � � Ê O V m n , � S t Y Z MCDR

§ H � F " q o @ S T U � � V w � L SĖ
2
t , A d h � � Ê � Ò � � y z °

11 ½ ° 12 V Ê O q ' Â � q � a b ¼ | � � « K L V / r ¾ � 19.657%y

z ° 11 V � ] w � � Ê O , � ¼ Ý Ë ½ ¾ ³ Û î   ï ð ¡  Ì £ ¨ , î   ï

24 ú , Ø Ú Ð 18.2%a f Ù , È ª   2010 W X 2016 W Ó � . v i ~ Ø 0 è Í x ~ � Ü . Z Ì @ Ó
U v 8 x ô õ , § Ô � + ë ¡ Y © ; Î ß � , Ö � @ [ � \ ç v @ Ó @ [ � \ | T U 	 
 v h i Ó  
Ð � j v ä _ , � § Ô î è ð 2010 W w � 108 ú � � � ( l v ä  , Þ h 108 ú v � � ë ¡ Y © ¸
É Ï } 2010 W X 2016 W v � � a Ð � � x ¢ Á v § Ô © , F 7 � ~ � 8 x ä  v � E © , Û ü Ð
v ¢ Á 2010 W � 2016 W v � � , Ú õ ± < V ï , ä  ô õ @ [ � \ ç v � � Ó  Q ¸ � Ö , � � �
Ð 19.657%¦ z 19.652%§ a Ö @ [ � \ ç � } 19.657%¦ z 19.652%§ v @ Ó U , @ [ � \ ç � �
· � � � T U 	 
 ; ý ê @ [ � \ ç � } Ù Ü � � � , @ [ � \ ç v h i � � Ð · � é j a Ù Ö , �
E ) ¹ d Ó = > ó F 6 ß 7 8 ë è � � | T U 	 
 v h i a Û ü ô õ , 7 8 � ë è � � ¦ Î " @ [
� \ § v h i ¶ , T U 	 
 â ã Ö Ù í Ó î � õ U � v = > a Ü . @ [ � \ ç Ö h Æ @ Ó � õ ¢ �
v = > , o S v � 	 î F ö ~ � v ä _ a R S h i s 4 5 6 v Ñ Ò ) ¹ a

48 Û ü ð ' ) Ö � @ [ � \ ç v @ Ó U ë i ~ � È � 23 ú , § Ô � = ì ¢ ï � � � ¦ statistical
power§ Î Ø v  ! a Î ß � , i ~ � � � Ñ ò � M 4 5 , j � l % ¢ ï ä  6 ß � · � �  ; � é
T , �  �  g v & � , � Ñ î Í i ~ y � � · � a f Ù , Ö � @ [ � \ ç v @ Ó U @ [ � \ � � v
¾ ¿ 	 � � � 5% · �  � , Ø Î @ [ � \ | T U 	 
 v h i Ó  7 8 · �  } 0a

49 ~ � Ö ¢ £ 13 � n õ � b � l � § Ô î h i T U 	 
 ý þ v Ú ) f g , W } Û Ë Ñ Ò � � Þ
6 ß Ü . , Ó Ô Û ü v ä  § Ô � Ö L M a ¸ Þ , ; � Ü p s 4 5 6 ñ � , W S v õ � b � l � §
Ô � 2010 W þ û ¦ ý û ½ � � < k � � � 2018 W 4 a º þ û � F § a Ð õ ö õ � b � l � v �
õ h i Û ü v ä _ , Û ü Õ 2010 W ¶ v � � Ð v ¦ È Ü . 1976 W X 2009 W § , Ö � � 1 v õ � b
� l � v h i ¶ , Û ü ô õ : à Ü ð Î Ü 6 õ � b � l � v h i � U ¦ � � í Ó Ð 1976–2009 W § ,
@ [ � \ | T U 	 
 � Ö � � Ó  a à \ ð Ü . õ � b � l � þ û � õ v í Ó ¦ 1976–2016 W § ,
@ [ � \ | T U 	 
 Q ¸ � Ö � � Ó  ¦ � � Î ¢ £ 46 v y « § a Ú } h o Æ ä  , Û ü § w ¶
_ , � Ñ õ � b � l � � h i T U 	 
 ý þ , ý f W S õ � b � l � Ö 2010–2016 W í Ó � ¸ � }
& ã ô ø v µ ] , h ] í Ó Õ | T U 	 
 v h i Ó  � Þ � � ô Ö , î × ~ � v ä _ F Î d î � Ü
. õ � b � l � � h i a ê ¸ , Ý Þ è � � í Ó á í ¶ , Û ü � $ Õ õ � b � l � ä Û Ü . , Õ î Ü
Æ Ú ) v � � { ! a
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Û 11Ü \ ] ^ _ K c ¦ MCDR a §
b c � V d e ° f g h i j k � l h i j k �

m n a <19.657% ≥19.657%

TḂt
−0.139** −0.215*** 0.262**

[−2.484] [−3.621] [2.162]

o V « 0.270 0.036
[0.347] [0.054]

BK̇t
0.167* 0.164**

[1.958] [2.001]

Ṡt
−0.060*** −0.052***

[−4.028] [−3.271]

Ġt
−0.102 −0.123

[−1.277] [−1.394]

Ẏt
−1.103 −1.551

[−0.577] [−0.894]

Ẇt
0.395*** 0.406***

[3.132] [3.320]

Ṗt
0.300*** 0.300***

[4.061] [3.861]

SĖ
1
t−1

0.601*** 0.588***
[7.032] [7.129]

SĖ
1
t−4

−0.382*** −0.363***
[−4.561] [−4.490]

SĖ
1
t−5

0.300*** 0.310***
[4.634] [4.965]

Adj. R2 0.790 0.807

RMSE 4.399 4.201

Jarque-Bera 5.899 (0.052) 5.257 (0.072)

Q(1) Ô � Õ 0.173 (0.678) 0.073 (0.787)

Q(8) Ô � Õ 14.883 (0.061) 11.287 (0.186)

BPG Ô � Õ 15.521 (0.114) 15.663 (0.154)

� � V 155 132 23

f : � j 9l

ð ¡  Ã Ä ° ± � Ê à ï Û , Û Í î   ï ð ¡ � ÷ ¸ ¹ º 19.657%  Ì £ ¨ ,

î   ï ð ¡  Ã Ä ° ± � ¤ � Ê à ó Û ² Ø î Ó Ô , � MCDR � ü 5 ï § ¨

© ª  Ö ± ¢ CDR �  5 6 Ö ± Ç Ø , ç � � Ò � Pickhardt and Sardà¦ 2011§
Ù Ú C/D Û ¡ ³ § Ü © ª Ø � Ù Ý Ö  � � , � ® Þ Ã Ä ç Ñ  Ö � , ß Þ

à ¤ 5 6 º  7 á , Æ Õ Ö ±  � � ã â í ß ã ²
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Û 12Ü � � � � M \ ] � ¦ £ ¤ ¦ MCDR a §
m n � V SupFT (1) SupFT (2) UDmax WDmax SupFT (2|1) m n a � V

TBt 11.007** 11.135** 12.073** 17.796** 7.808 1

È É a 8.58 7.22 8.88 9.91 10.13

f : � j 10l

Û 13Ü � � � � M N Wald æ a ä å æ £ ¤

CDR c MCDR c

χ2 Ô � Õ 10.553*** 11.007***
(0.001) (0.001)

f : 1. ¼ ½ ¾ ¿ � ç p � ¬ ± h i j k � V è é � � u ê l
2. Â LR ± § ¨ Ô � Õ , � χ2(1) § ¨ , ( ) q � p a l
3. *** j k ² 1% ± ³ ´ µ d ¬ ¶ · ¼ ½ ¾ ¿ l


 
 � ¼ Ü Ù Þ ë ì Wald Ê Ö í �  î � � · , ï � ³ � Ð Û ð ñ ® Ý î

  ï ð ¡  Ì £ ¨ , î   ï ð ¡ ¤ Ä ¦ § ¨ © ª  Ã Ä ° ± ß � ò ³ Ê à 

® ¦ ¯ ã , � ú � · Ö ± Ó ÷ Ò 13² ³ 1%  Ê à 
 � ¨ , ® � ß � CDR �

ó MCDR � 5 ô � ¸ ¹ ¬ ä , ð õ Ú Ê Ë î   ï ð ¡ ³ � Ð Û Ì £ ¨  Ã Ä

° ± Ç Ê à  È ¦ ¯ ã , Wald � 6 º Ø ö � 10.553 � 11.007²


 
 ³ ¬ ä ÷ 5 � � , ç Ñ ø � © é � 9 Ú � ù ¦ root mean square error, RMSE§
� ú û ü ß · Ê Ö (Adj. R2) ü ÷ 5 â ã ¬ ä � ¸ ¹ ¬ ä ³ Ë ç Ï ü ý  ê

þ ² Ø Ò 9 ¢ Ò 11 Ó Ô , ¸ ¹ ¬ ä  ü ý Ö ± Ú Ç ¾ Û â ã ¬ ä � á  RMSE

º ¢ � 7  Adj. R2 º , � � ¸ ¹ ¬ ä � ÷ â ã ¬ ä ² � ´ , ç Ñ õ é  ¸ ¹

¬ ä á � ß ³ � 9 �  Ljung and Box¦ 1978§ � Q � 6 �  Ù � Ç É � · Ð

Breusch-Pagan-Goldfrey¦ BPG§  : � ã � · � � Jarque and Bera¦ 1980§  Ý �

Ø ü � · , Õ � � ¼ � 5 6  ¸ ¹ ¬ ä � � 	 � 9 � á Ù � Ç É Ð Ý � ¤ :


 � Ë Ý � Ø ü , � � ç Ñ ¬ ä � · � á � � ²

3.3T ! " W X �  � � � � � � � �

+ 7 I P � � & 1 � J ] ^ 2 3 4 5 6 0 - . / 0 O { |  � % e E � O

� - e , ] r � � i j 9 : F î & � 2 R O ) � 7 8 P Ë R � � , & 1 s t
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Engle and Patton¦ 2001§ 	 5 � 4 î & � 2 R ) � P Ë O # $ , j � D . % �

Mincer and Zarnowitz¦ 1969§ O MZ i j # �  :

SĖt = a+ b
̂SĖ
linear

t + ut, (12)

SĖt = a+ c
̂SĖ
non-linear

t + ut, (13)

SĖt = a+ b
̂SĖ
linear

t + ĉSĖ
non-linear

t + ut, (14)

! " , SĖt # $ % & ' ( ) * + , - . / 0 , ̂SĖ
linear

t 1 ̂SĖ
non-linear

t 2 3 $ 4

5 6 7 - 8 9 : ; - 8 < = > ? ' ( ) * + , - . / 0 A B C D E F G H

I J K L ' M N 2 O , ! P , Q 5 R S M N T (12) U (13) V W X - 8 Y Z '

@ [ , F \ ] ^ _ Adj. R2a AIC 5 9 SIC b c d e f g J - 8 D E F G h (

) * + i j ' Y Z @ [ 9 k l @ [ A 50 � n , ö ª M N � (14) � b¢ c ® T V

� � ¾ b � � © ª � V ° � , � � � � » r v � ¦ � � s r V � � E @ S T

U V � E � � � ` � \ � � º o p V � � � , � � Ê O � W ° 14y 51

� � � O , z ° 14 � ù � SĖ
1
t \ SĖ

2
t j � V � � c T V Ê O � ± , � / r �

� V ® a ¾ j � � � c T , � � W � � � � º � È V Adj. R2 ¾ � � � , 2

AIC ¾ s SIC ¾ � � ¾ , ° ? / r � � � � � � � s � � t � q o @ S T U

V § Ç 0 ¸ y � ® a o p � \ � s Á , ; � � � � s / r � � V ® a ¾ Â ·

u � MZ M N � · , � � (14) º ? , � � � � V ® T b � � ¾ c � « ¾ S � ©

ª , ¯ / r � � V ® T c � � ¾ d ` � ± ¾ S © ª ¢ W 0, Õ � / r � � V �

� � � � W � � � � , ~ 2 � f t � E @ S T U V ® a y . ~ � 
 � b v �

� � « K V / r x O � E � ; , A S s � v � w { � � « K s @ S T U y w

¦ � � V  ® y

50 � � . ã ¥ � AIC = −2 × LLF + 2 × k z SIC = −2 × LLF + k × logN , ë � N Ð i ~ � ,
LLF Ð | � � 3 m � � , k Ð Ý V � � Æ � a

51 » (14) � Ô Ð @ W ¡ q © � � ¦ forecasts encompassing test§ a � 	 � b v V ï � Î · �  } 0
ý 	 � c v V ï � · �  } 0, Y Å � � ã ¥ ¡ q ¡ © ã ¥ , y � î y � � ã ¥ Ö @ W T U 	 
 � þ
¢ r � ¡ © ã ¥ � = � v � ¯ ; é � , � 	 � c v V ï � Î · �  } 0 ý 	 � b v V ï � · �  } 0,
Y Å ¡ © ã ¥ ¡ q ¨ ¡ © ã ¥ , y � î y ¡ © ã ¥ Ö @ W T U 	 
 � þ ¢ r � � � ã ¥ � = � v �
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SĖ
1
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2
t

0.109 0.982
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{ ± t a l
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3.4.1� � � � ; � � � � �   ¡ MCDR ¢
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2 3 4 5 6 7 8 z Ý O @ Q e R 52 / r x O \ � s � � Ê O y , - Õ � , .
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e É � ' E W @ S T U V Ä w ¼ � , õ Ê Ë Õ , | � � � � b � | � � H �
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53 h i Ü p s 4 5 6 ` { ± Ü ã y « w ¶ � ÷ é MCDR ß � ä  , Ð 8 x � Ü v Ç � a � } h
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54 	 
 ö R ÷ ô ø ù ú ¦ OECD§ Õ @ [ Q [ ° ¿ 2 Ð ÷ � 2 , Q Ã Ð � � [ ¦ taxes on income,
profits and capital gains§ ð > � × � Ü ð m b [ ¦ taxes on payroll and workforce§ ð R K [ ¦ taxes
on property§ ð £ ¤ [ ¦ taxes on goods and services§ w n ë è [ ¦ other§ a Û Ë R S T ¢ ï � Ø ²
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4.© f Ù

k l 1 q F O Ú 2 3 4 5 p - . / 0 4 ' O Û ´ E � w ,  ' � � 2 3 4 5
0 - . / 0 f F Þ � O � M E � , ® 0 _ , Ê O H M E � Î Ü ² �  1 q O
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2 3 4 5 O c d z Ý F + � M R Q ¨ , ] r s t MZ i j # �  E 7 8 î &
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ABSTRACT

� � A close relationship between the tax burden and the shadow economy (SE) has been

established in the literature. While most existing studies examine this relationship using

a linear model, this paper adopts a non-linear threshold model to identify whether there

exists any tax-burden threshold effect for this relationship in Taiwan. We find that there is

a threshold effect for the rate of tax burden in this relationship, which is equal to 19.657%.

If the rate of tax burden is less than 19.657%, then an increase in the rate of tax burden

significantly decreases SE. By contrast, if the rate of tax burden is greater than 19.657%,

then a further increase in this rate leads to an increase in SE. In addition, we present results

showing that the threshold model outperforms the linear model in terms of in-sample fits,

and that the relationship between the tax burden and SE, whether above or below the

former’s threshold level, is quite robust with respect to different estimation methods for

SE.
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