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Abstract
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ASSDE "'$. ($ 14- L*0@"* 1$"$)(" ), (&(& -9, ($L 14- *"1- CDDD&K 840)66 10 14- 1$"$)("™*
($1-,2-. (", (-84 @""'$)- 84--18 4"'P- #- &(&I-$I*N *OF-,- . ($P-81?-$1 14,09L4091 14-
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1 Introduction

SP-, 14- #'81 IF-$IN N-",87 14- 1"#"$-8- -)0S0PN 48 F(I$-88-. 14,-- *",L- 1$"$)("™
), &8 34- 1,81 ), (@ 14- @9,81 OF 14- "8&-1 #,0)- @9@@* ($ "-@,9",N ASSA HO®OF- .
ON " #,0°08L-. -)0$0P() )O$L,")1(0$( 810)6 "$. *'$. #,()-& 141 ,08- &1-"_(N #,0? 14-
?(.IASaDg #9?P?-1-. "1 14" 1P ;4-& .-P-*O#?-$1& ($ "&&-1 #,()-& 4"P- $01 O$N
F-"6-$-. "LL,-L"1- .-?"$. 14,09L4 " $-L"1(P- F-"*14 -0-)1 @91 ""*40 4" P#-,-. 1$"$)("™
($1-,2- . ("1(0$ HOB)1(0BE & 1,28 98- *'$. "&)0™"'1-,"* HO, @9&($-4& "0k "$. @"$64 4-*.
|- 209%$1 O 410)67 %" ($L 10 " HO,14-, .-)¥($- O 2'),0-)0$072() ")L(P(IN XV"NO92(7
CDDAW* ;4- 8-)0%. ),(8(& --,L-. "&" &,(-& OH )O™"#&-& OH 1$"$)("™* ($41(191(0%$& .9, ($L
14- *"1- ASSD8K 5 4-),(&(& 81", 1-. F(14 ($1-,6"$6 ?",6-119,20(* 1,(LL-,-. @N 14- .-H"9*1
OH 8"'$NO 8-)9, (1(-& ($ 30P-2@-, ASSh "$. ,-89*1-. ($ )0™"#8-& O **,L- @"'$68 "$. &-)9,(IN
)0?#"$(-& 89)4 & 5066"(.0 ;"6984069 V'$6 "$. C"?"()4( 8-)9,(1(-& $ P0&L )"E-&T
14-8 _-H"9*USL 1$"$)(" ($81(191(0$8& 4™ . OP-, 14- N-" & H'(*-. 10 (P#,0P- 14-(, @"*"$)-
84--18 14"1 4" . @--$ (P#"(,-. .9- 10 -G)-8&(P- ($P-412-$1 ($ ,-"* -&1"1- 0, £10)6& .9, ($L
14- @90@*- @007 #-,(0.k 54~ 14(,. ), (& (& 14- &#(*OP-, -0-)1 Of 14- L*0@"™ ,-)-E4(0% ($
14- >$(1-. 81"1-& HO#OF(SL 14- L*0@™ 1$"$)("™* 2",6-1 19, 20(* &($)- 14- &9??-, O CDDbK
-400L4 14- ), (8@ (1&-% 2"($™N 0,(L($"1-. H,0? ?"™HO$)1(0$& OF 1$"$)("™* ($41(191(0%E ($
14- >$(1-. 81"1-& "$. YO,04-7 (1& (P#")1 F"& #,04"L"1-. 10 1"#"$& -)0$0?N 14,09L4
1," .- ,-"10$8A(H 34 "$$9"™ 2/ L,0F14 ,"1- ($ 1"#"$ ($ CDDS F"'& IEKE #-,)-$1 .9-
10 14- &-P-,- _-)*($- ($ ,-"* -G#0,1& ON CefC #-,)-$IK

2-8#(1- 14- ),(8(& -#(80.-87 14-,- 4% @--$ $0 "L,--2-$1 ,-L", (3L 40F (2#0,1"$1
1$"$) (" ($1-, - ("1(0$ 4% @--$ 10 2"),0-)0$0() JO)19"1(0$& ($ 1"#"$K W #(0$--,($L
F0,6 N 5"N"84( "$. ,-&)011 XCDDC\T @"'&-. 0% ™ &2#*- L,0F14 20.-*7 &40F-. 14"1
P0P-?-$1& OF 101" H")10, #,0.9)1(P(IN X4-,-"Hl-, ;"\ F4()4 ",- ,-L",.-. "& -GOL-I
$098 )4"$L-8 ($ 14- 1-)4$0°0LN *-P-* ($ 14-(, P0.-*1 -G#"($& 14- @9*6 OF 091#91 .-)*($-
H,0? 14- =" "N ASSD& O$F", .k° V,"9% "'$. 84(0[( XCDDb\ 0@1"($-. " &2(*", ,-89*1 @"&-. "
L,0F14 20.-* ($ F4()4 1F0 )*"88-8 O 1-)4$0*0LNT ($P-812-$1e#-)(1) 1-)4$0°0LN "$. 5 =~V
_,(P- ?),0-)0$02() J9)19"1(0$& ($ 1"#"$k *,07? 14- #-,4#-)1(P- OK " 3-F <-N$-&("$
H,"2-F0,67 89L0 "$. >-." XCDDa\ -&1(?"1- * 20.-* 14"1 (& )*0&- 10 14- 20.-* OH 82-1&
"$. QO91-,& XCDDE\ Q&(SL 1"#"$-8- ."1" "$. G40F 14"1 ; "~ 440)64 "$. ($P-812-$1 "Il
[9617?-$1 )01 840)68 ' ,- 14- 1FO (P#0,1"$1 840)68 14™1 ""))09$L KO, 091#91 J9)19"1(0%$6
($ 1"#"SC :$ )0$L,"81 10 14-8- 819. (-&7 &-P-," §19.(-& -P#A"4(=- 14- (P#0,1"$)- OK NIl
$"$)(" H7)10,& ($ "))09$L(SL HO, ?™),0-)0$02() J9)19"1(0%& ($ 1"#"$ V"NO9?( XCDDAV?
@"4-. 0$ 14- P-)10, "910,-L,-84(0$ 20.-47 ",L9-& 14"1 14- H"(9,- O 1$"$)("™ ($1-,2-I
_("1(0$ (& 14- ?"[0, -G#*"'$"1(0$ KO, -)0$0?() &1"L$"1(0$ .9, (L 14- ASSDEK 5(,08- "$.

A<FO0$ XASSa\ ",L9-& 14"1 " H" ($ *"$. #,0-& )"9%-. @N 14- )0$1,")1(0$",N 20$-1",N #0*ON *-"_¢&
10 "$ -)0$0?() -OF$19,$ 14,09L4 14- )0*'1-,"* -0-)1K

CQA4(*- 5"N"84( "$. ~,-§)011 XCDDC\ "',L9- 14"1 $0SII$"$)("* H")10, (& (P#0,1"$L ($ -GH"(S($L 2084l
OH 14- 091#91 L,0F14 &*0F .0F$ .9,($L 14- *0&1 .-)".-114-N ".2(1 14"1 HO, ASSefASSal 14- #-,H0,?"'$)-
OH 14- @"$6($L &-)10, 4"& #*'N-. "$ -G)-#1(0$"*N (?#0,1"$1 ,0%- ($ -)0$02() ")L(P(IN ($ 1"#"$K




<9,0=972( XCDAD\ -&1(?"1- " 3-F <-N$-&("$ 20.-* F(14 ($P-&12-$1e#-)(1) 1-)4$0°0LN
840)68 "'$ . 840F 14”1 ($P-41P-$1Ne#-)(1) 1-)4$0°0LN &40)68 4"P- #*'N-. " R9"$1(1"1(P-*N
(P#0,1"$1 ,0% ($ ($P-612-$1 JO)19"1(0$8 (B 1"#"$k ;4-N ™40 ",L9- 14"1 ($P-812-$1ll
&-)(1) 1-)4$0°0LN (& ,-*"1-. 10 14- HO$)1(0$ OH 1$"$) (" ($1-,2-.("1(0$ @-)"9%- 14- 1(?-
&, (-& OF -81(?"1-. (SP-&1P-$le#-)(1) 1-)4$0°0LN &40)6& POP-& 10L-14-, F(14 14"1 O
1,28 1$"$)("™* #08(1(0$ ($.-G 14"1 (& ,-*-"8-. H,0? 14- \/"$6 O I"#"$(¢

:$ 14- #,-8-$1 #"#-,7 F- RO"S1(1"1(P-*N &19 .N 14- ,0%-& OH 1$"$)("™* ($1-, - ("1(0$ 2™
HO$)1(0$ "'& F-* "8 1-)4$0*0LN L,0F14 &0F .0F$ ($ 2'),0-)0$02() J9)19"1(0$& ($ 1" #"$
-0 .0 14(&7 F- -61(?"1- " .N$"?() £10)4"81() L-$-,"* -RO((@,(9? 20.-* .-P-*0#-. @N
5(,"6"1"7 89.07 "$. >-." X4-,-"Hl-, 58>7 CDAA\ O&(SL 1"#"$-& ."1" H,0? 14- ASaD&
10 14- CDAD&K ;4- 20.-* (& @9(1 05 ™ 1$"$)("™ ™))-*-,"10, 20.-* OK V-,$"$6-7 d-,1*-,7
"$. d(*)4, (&1 XASSST 4-,-"H1-, VAd\K :1 -GH#() (LN ($)0,#0,"1-8 ),- - (U)OSEL,"($-. 1$"$ll
)™ ($1-, - (") (<& Xd-,-"HL-, "0\ "S$. ),-. (W)OSEL,"($-. -$1,-#,-$-9,47 @014 OF F4()4
(8- -G1-,$"* HO$.& BN 2"6(SL ),-.(1 )OSL,")18 :$ 14- 20.-17 1$"$)("™* 840)647 49)4
"§ "$ 9$-G#-)1-. $-1 FO,14 840)6& 10 :&7 "0-)1 "LL,-L"1- ($P-81P-$1 ON )4"$L($L 14-
HO$)1(0B(SL OH 1$"$) (™ ($1-,2--("1(0$ "$. @N "O-)L(SL HOS$. (BL -GH#-$&-& 14™1 &-,P- KO,
#,0.9)1(0$ ($#918 VN -81(?"1($L 14- 20.-* 94(SL >(8k ."1"7 58> XCDAA\ &40F 14"1
" 4(="@* #0,1(0$ OK ?'),0-)0$02() J9)19"1(0$ ($ 14- >$(1-. 81"1-& (& "11,(@91-. 10 1N
$"$)("* 840)68& 141 - 840)6& 10 $-1 FO,14 ($ 14- ": &-)10, "$. 14- L00.& #,0.9)($L
&-)10,

VN -G1(?"1($L 14- #","2-1-,& O 14- 58> XCDAA\ 20.-* O4($L 1"#"$-4- ."1" F-
L(@-$1"$L*- 2),0-)0$02() J9)19"1(0%6 ($ "#"'$ ($10 1408- 141 ",- "11,(@91-. 10 1$"$l
)(" 840)68 "'$. 1408 14”1 ", - "'11,(@91-. 10 SOSNIS"$)("™* 440)6& ($)*9.($L 1-)4$0°0LN
840)68 "'$. #,-H-,-$)- 440)68 9, ."1" &"P#- (& H,0? 14- ASaDE 10 14- CDADE F4()4
YOP-,& 14,-- 1$"$)("™ ), (&8 Q- -G1,")1 1(?- &-,(-& Of P",(09& IN#-& Of &40)68 H,07? 14-
1T ()9 (L $-1 FO,14 840)68 OF ™:& "$. -$1,-#,-$-9,& "& F-* "& ; "/ §40)641 "'$.
($P-812-$1 . [981P-$1 )08l 840)68k Q- 14-$ 819N 40F "'$. F4-$ $-1 FO,14 840)68 4"P-
4Pt - 1$"S) ("™ ($1-,2-.("1(0$ 'S, " PH-$-. 6-N ?"),0-)0$02() P",("@*-&7 89)4 "&
d2n "$. ($P-412-$IK

Q- 1$. 14"1 $-1 F0,14 440)68 10 ":8 "$. -$1,-#,-$-9,& 4"P- @--$ #*N($L " R9"$1()
1"1(P-*N (P#0,1"$1 0% ($ ?'),0-)0$0?2() JO)19"1(0$8 ;4-&- 840)68 (P#"(, 14- @"™"$)-
84--18 O 14-8- 1F0 &-)10,87 ($),-""&- 14- -G1-,$™* 1$"$)- #,-2(927 "$. ."2#-$ "LL,-L"1-
(BP-81P-$IK ;4-(, (P#")1& 03 ($P-&12-$1 "',- #,02($-$1 #",1)9"" N .9,($L 14- 14,--
1$"$)("™ ), (-8 3-1 F0,14 §40)6& 10 -$1,-#,-$-9,& 4"P- #*'N-. 14- 6-N ,0* ($ *OF-,($L
($P-812-$1 .9, ($L 14- #-,(0.& O4 14- @90E*- 09,81 "$. 14- L*0@™ 1$"$)(™ ), (& 3-1
0,14 840)6& 10 ":& 4"'P- )O$L,(@91-. 10 ($P-812-$L1 .-)¥$- ($ 14- -",*N ASSDE "'$. #-,|
8(81-$1N *OF-,-. ($P-81?-$1 14,00L4001 14- ASSD& :1 (& (?#0,1"$1 10 $01-7 40F-P-,7
14™1 )0$1,(@91(0$ OH 14-&- 1FO 840)6& (& $01 14- *',L-&1 §40)68& "20SL &1,9)19," §40)68

9>$- 014-, &1,"$. Of *(1-,"19,- ($)*9.-& +"@"*-,07 5084(7 "$. <"&4N"# XCDDa\ ;4-N )O$&(.-, 14-

~0-)1 O 2"*9$)1(0$ O 14- 1$"$)("™ ($1-,2--(",N &-)10, 0% 14- -)0$02N ($ #",10)9*", 0$ #,0.9)1(P(INI
14,09L4 =0?20(- *-$. (L




($ ")09SL(SL HO, ($P-412-$1 "$. 014-, 2"),0-)0$02() P",("@*& ; =~ &40)6& "$. (I
P-81?-$1 ".[961?-$1 )0&1 &40)6& #"N " R9"$1(1"1(P-*N *',L-, ,0*- 14"$ 14-&- 1$"$)("™*
840)68K 9, ,-89*1 (& 14-,-H0,- )0$&(E1-$1 F(14 819. (-& 14"1 &1,-88 14- ,0*- OH $OBII$"$) ("™
H)10,8 &9)4 & 5"N"84( "$. ,-&)011 XCDDe\ "$. >-_" "$. 89L0 XCDDa\ 1409L4 (1 (& $01
($)0$8(81-$1 F(14 819 (-6 141 &1,-8& 14- ,0*- OH 1$"$)(""* H")10,& &9)4 "'& V"NO9?( XCDDA\
"$. 5(,08- "$. <9,0=97( XCDAD\K

:$ " .(1(0$7 F- -G#0,- 40F ($P-812-$1 "_[9212-$1 )0&1 840)68 ",- ,-*'1-. 10 $-1
FO0,14 §40)6& -&1(?"1-. ($ 09, 20.-% W& .(&)988&-. @N 191($("$07 ~,(?0-,(1 "$. ;"2
@"*011( XCDDa\7 14- -§1(?"'1-& OH 14- 3-F <-N$-&("$ 20.-* IN#()"*N ($.()"1- 14"1 240)6&
10 ($P-812-$1 " .[9612-$1 )0&L #'N "$ (P#0,1"$1 ,0* ($ #,0.9)($L @9&(S$-6& IN)*-& 5(l
,08- "$. <9,0=92( XCDAD\ @N -&1(?"1($L " 3-F <-N$-&("'$ 20.-* 9&($L 1"#"$-&- ."1"
™80 .0)97?-$1 141 2081 OH 14- 1"#"$-6- ($P-41?-$1 P",("'1(0$& ",- '))09$1-. HO, @N
14-8- 840)68K ;4-& &40)6& ",- )OB&(.-,-. 10 @- ,-*"1-. 10 14- - )(-$)N OH I1$"$)("™* (Sl
1-,2-.("1(0% ($ 5(,08- "$. <9,0=92( XCDDa\ "$. 19&1($("$07 ~,(?20)-,( "$. ;"2@"011(
XCDAAX ;0 &-- 40F ($P-8172-$1 " .[9812-$1 )0&1 440)6& ",- ,-*"1-. 10 1$"$)("™* H")10,47
F- -81(?"1- "1-,$"1(P- 20.-% 14"1 "@&1,")1 H,0? 1$"$)("* H,)1(0%& "$. )02#",- R9"$I
1(1"1(P- ,0%-& OH -81(?""1-. ($P-&12-$1 ".[981?-$1 )0&1 &40)68 ($ 14-&- 20.-*¢ F(14 1408-
($ 09, @"84-*$- 20.-% Q- 1$. 14"1 RO"SL(1"1(P- (?#™")1& OH 14- &40)68 10 ($P-612-$1
"_[9812-$1 Y081 .- ,-.9)-. F4-$),-.(1 H,0L0%& ",- -G#((I*N ($)0,#0,"1-. ($10 14-
20.-% ~9, ,-49*1& &9LL-&1 141 402~ #0,1(0% OH ($P-&12-$1 " .[9841?-$1 )0&1 &40)68 -&1()
2"1-. ($ 5(,08- "$. <9,0=92( XCDDa\ "$. 19&L($("$07 ~,(2()-,( "$. ;"2@"*011( XCDAA\
?"N ,-J-)1 &40)66 10 1$"$)("™ ($1-,2-.("1(0$K

34- ,-?"($.-, OH 09, #"'#-, (& 0,L"$(=-. "& HO*OF& :$ 8-)1(0$ CT F- @,(-IN .-&),(@-
14- 20.-% :$ 8-)1(0$ g7 F- -G#'($ 14- -&1(?"1(0$ #,0)-.9,-k :$ 8-)1(0$ BT F- ,-#0,1
14- -81(?""1(0$ ,-89*18K 8-)1(0% E )O$1"($& - (8)98&(0$ @091 09, 091)0?-4 "$. )0?#",(20$
F(14 014-, -G(&1($L FO,68k 8-)1(0$ e )0$)*9. &

2 The Model

~9, 20.-* &-11($L (& 14- &"2- "8 141 9%-. ($ 58> XCDAAN ;4- -)0S0PN )OB&(81E OF
),-.(1 ?",6-11 " L00.& ?",6-17 "$. 1-$ IN#-& OF "L-$18T ($P-810,87 ":47 -$1,-#,-$-9,47
" 4098-40%.7 1$™ L00.& #,0.9)-,87 ,-1"(*-,&1 FA0*&"~ &1 )"#(1"™* L00.& #,0.9)-,47 14-
LOP-,$?2-$17 "$. 14- 20$-1",N "9140,(IN ;4- L00.& ?",6-1 (& " &1"$.",. 0$- "$. 14-
9$(RO- H-"19,- OH 14- 20.-* )0P-& H,0? 14- ),-.(1 ?",6-1 :$ #",1)9*",7 14- $-1 FO,14&
OH ":& 10L-14-, F(14 1408- Of -$1,-#,-$-9,& #"N 6-N ,0%-& ($ ?"),0-)0$0?() J9)19"1(0$&
N "0-)1($L 14- )0&1 Of -G1-,$™ 1$"$)- 14" (& ,-"*(=-. ($ 14-),-.(1 ?",6-K

8($)- 09, &-11($L& H0, ),--(1 )OSL,")1& "', 14- &"2- "& 1408- ($ 58> XCDAA\T F- .0
$01 -GH#*'($ 14-? ($ .-1"(* ($ 14- ?"($ 1-GIK :$81-".T F- .-2),(@- 14-? (S WH#-$. (G WK
Q- "0 .-8),(@- 14- -RI(*(@,(9? )0%. (1(0$& O 09, 20.-* ($ W#-$.(G VK



2.1 The Credit Market

Overview of the two types of credit contracts

:$ -4 #-,(0.7 -$1,-#,-$-9,& )0$.9)1 #,0[-)1& F(14 &(=- Q (s") K (s*), F4-,- Q (s")
(& 14- #,0)- OH )"#(1™ "$. K (s') (& )"#(1"™ Y$L,-#,-$-9,& OF$ $-1 FO0,147 NE( h <
Q (s) K (s), "$. @0,,0F H9$.&T Q (s*) K (s*) % N¥ (st), H,0? 14- ":& 14,09L4 ),-.(1
)0$L,")187 F4()4 F- )™ 14- ™Y )O$L,")1& ;4- ":& "0 OF$ $-1 F0,147 NF (s') <
Q (s') K (s")%NE (st),"$. @0,,0F H9$.87 Q (s) K (s')%NT (s)%NE (s') , H,0? ($P-610,8
14,0914 ),-.(1)0$1,")1& FA()4 F- )™ 14- :* )0$1,")1& :$ @014 ),--(1 )0$1,")1&7 "L-$)N
#,00%-2¢ ", (& H,0? "&N??-1,() ($10,?"1(0$ @-1F--$ @O,,0F-, "$. *-$.-,Kk VO,,0F-,&
OH 14- =Y "$. :7 )0$L,")1& F40)4 ",- 14- -$1,-#,-$-9,& "$. 14- ":&7 ",- &9@[-)1 10
(-(08NS$),"1() #,0-9)1(P(IN &40)6&7 FA)4 F- .-$01- @N w (s1) "$. W (s'). /-$.-,&
OH 14- )0$1,")1&7 F4()4 ",- 14- =:& "$. ($P-610,47 )"$$01 0@&-,P- 14- ,-"*(="1(0%& OH
14-8- 840)6& F(14091 #"N($L 20$(10,($L )0&1&. =>$.-, 14(& &-11($L7 &2(*", 10 ),--(1
)0$1,")1& ($ Vdd XASSS\7 @014 14- =Y "$. :® )0$L,")1& "",- HO, 29*"1-. ""& 0B-W#-,(0. .-@1
)0$1,")1& F(14 )O&I*N &1"1- P-,(1)"1(0K ;41 (& ($ 14-&- )0$1,"")1&7 14-,-",- )9100 P'™*9-&
HO 14- ,-"*(="1(0$ OH (-(0&N$),"1() #,0.9)1(P(IN &40)6&7 F4()4 F- .-$01- "& w” (s't1)
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He(8k W 4(L4-, ,"1(0 OH 14- .-@1 ,-89*1& ($ 4(L4-, -G1-,$"™ )081&T &($)- (1 ,"(8-& 14- .-H"9*1
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"@OP-K :$ . .(1(0%7 14-,- ",- 1F0 014-, €09,)-& OH -",$($L& 14"1 &-,P- HO, 14- $-1 FO,14
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VF)St* ' )1 %FF )wF)SH_l*** @E )EE)SIH_I** E)st-‘rl* Q)St* K)St*
* *kk * * * ’
VE)St ' )1%FE)EE)St+1 RE St+1 Q)St K)St ]
F4-,-
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) [ ) " ) [

et =puettst et XCD\
DS D) D

el st =pel st 4l st XCA\
B) * B) '1* ) *

ePlst = puet st 4TS XCC\

e8! =pged st 9 XCo\
) [ ) " ) *

eftlst = ppeft’stt pefitst XCB\

Fa- - p1, b1 Pgs P ™S pr ) (0,1) ™= "910,-L,-8&(P- ,001& O 14- ~GOL-$09& P", ("@*-8
"$. et (sh), el (sh),eB (sh),eY (s), "$. e (sh) ",- (PBOPL(0B4 141 ,- 2919"#N ($.-N
H#-$.-$LT &-,("*N 9$)0,,-""1-.7 "$_ $0,?""N -(4L,(@91-. F(14 2-"$ =-,0 "$. P",("$)-&
0%, o2, O'%, 02, "$. 04T ,-&#-)1(P-*N

2.3 Equilibrium Condition

W$ -RI((@,(97 )OS&(E1& OF " &1 O #,()- &7*P(h s) H0, h) [0, ] (st),X(st), R(sh),
R (s'), RP(s'), W (s'), WF(s"), WF(s"), ( t), F(st), R (s t*f) ZF (s,
ZF (s 4TS 14-"20)"10$8 *w" (5" )+, *@” (s ) 4o, *NT (') +,_0, * NP (s')+,_
y(h, %)), Y (h,s') 10, k) [0, ]Y(St%C() (),I(t) ()H()HF<)
HE (s')+4_, K0, " L(P-$ LOP-,$?-$1 #OON *R"( ), (), T (s")H_gl =" "1(0$ O
~GOL-$09& P™,("@*-& *cA (st), eB(st), e(st), el(st), e’ (st), eV (s, N (s")+—

(B(L("™ )0S$. (LO0$& NF,, NE,, K, | 49)4 14"1 K0, ™ ¢ "$. AT
(1) " 4098-40*. 2"G(?(=-& (1& OI((IN L(P-$ 14- #,()-8l
(2) 14- ":8 ?"G(?(=- 14-(, #,011& L(P-$ 14- #,()-l
(3) 14- -$1,-#,-$-9,8 2"G(?(=- 14-(, #,011& L(P-$ 14- #,()-&
(4) 14- 1$™ L00.& #,0.9)-,& ?"G(?(=- 14-(, #,011& L(P-$ 14- #,()-&
(5) 14- ,-1"(* L00.& #,0.9)-,& 2"'G(?(=- 14-(, #,011& L(P-$ 14- #,()-8
(6) 14- F40*-§"*- L00.& #,0.9)-,& ?"G(?(=- 14-(, #,011& L(P-$ 14- #,()-&
(7) 14- )"#(1"™ L00.& #,0.9)-,& ?"G(?(=- 14-(, #,0118 L(P-$ 14- #,()-8l
(8) 14- LOP-,$2-$1 @9.L-1 )0$&L,"($1 40%.8) "$.
(9) 2",6-18 )*"

AC



3 Data and Estimation Strategy

"0*0F($L +4,(81-$8-$ "$. 2(@ XCDDa\ "$. 58> XCDAAV F- &-1 §0- OH 14- #","P-1- &
10 14- P"9-§ 98- ($ 14- -GEL(SL &19. (-8 ;4-&- ($)*9.- 14- RO",1-,N _(&)09$1 H")10, 3,
14- *"@0, 89##N —"81()(IN 0, 14- )"#(1"* 84" - o, 14- RO"™,1- N .-#,-)("1(0$ ,"1- 6, "$.
14- 81" .NIg1""1- 84" - O LOP-,$2-$1 -G#-$.(19,- ($ 101" 091#91 G/ YK 8-- ;"@* A HO,
14- P™9-8 OH 14-§- #","?-1- &

:$ "L (1087 F- )™(@,"1- &G #","?-1-,& H0, 14- ),-.(1 )O$L,")1&T 14- *$.-,& 20$
(10,($L )0&1L ($ 14- =™ )0S$L,")L pT 14- *-$.-,8& 20$(10,($L )04 ($ 14- "V )0$1,")1 1,
14- 81"$.",. -,,0, O 14- (.(0&N$),"10) #,0.9)1(P(IN &40)6 ($ 14- " §&-)10, o7 14- &1"$ll
. -,,0, O 14- (.(08N$),"1() #,0.9)1(P(IN &40)6 ($ 14- -$1,-#,-$-9,(" &-)10, 057 14-
89,P(P"™ ,"1- OF ":& ~F, "$. 14- 49,P(P"™ ,"1- OH -$1,-#,-$-9,& 7 &0 14™1 14- HO*OF($L
&G -RI(*(@,(9? )0$. (1(0$ "',- -1 "1 14- §1-"".N &1"1-T

(1) 14- ,(86 &#,-".7 RE % R, (& CDD @"&(& #O($1& "$$9"*NI

(2) 14- ,"1(0 Of $-1 FO,14 4-*. @N ":& 10 14- "LL,-L"1- )"#(I" N¥/QKT (& DKAT "
4(810,0)"™ "P-,"L- ($ 14- 1"#"$-4 -)0$02NI

(3) 14- ,"1(0 OK $-1 FO,14 4-*. N -$1,-#,-$-9,& 10 14- "LL,-L"1- )"#(I""] NP /QKT (&
DKET ™ 4(810,()"™* "P-,"L- ($ 14- 1"#"$-&- -)0$02NI

(4) 14- "$$9™(=-. H"(*9,- ,"1- Of ":& (& gkl
(5) 14- "$$9"(=-. H"(9,- ,"1- Ok -$1,-#,-$-9,& (& gki "$.

(6) 14- ,"1(0 OH 14- &#,-". @-1F--$ 14- ":& @0,,0F($L ,"1- "$. 14- -$1,-#,-$-9,("*
@0,,0F($L ,"1-7 ZF % ZF, 10 14- &#,-". @-1F--$ 14- -$1,-#,-$-9,("* @0,,0F($L
- $. 14 ,(86%88 ,"1-T ZF % R, (& AaelgCl 14- P™9- 1"6-$ H,0? " 4(&10,0™
"P-, "Lk

Q- -81(?"1- 14- ,-§1 OH #","?-1-,8 O 14- 0. -* 9&($L " V"N-&("$ 2-140.K Y&1(?"1-.
#7218 7= 14- H,-RO-SIN OF #,()- . [94LP-$L &, 14- .-L,—- OF #,()- ($.-G"1(0$ ~,T
# "1, 141 )0$L,0% 14- )"H(L™ . [981P-$1 Y081 K, 14- )0-_ )(-$1& OH 14- #O*ON ,9*-
0, br "S- by, 14- "910,-L,~88(P- #","P-1-,& O 14~ 840)6 #,0)-8& p.1, pr, pi» Ps "S- PR]
14- P ("$)-& Of 14-8- 840)68& 02, 02, 0%, 02, "$. o%; "$. 14- P",("$)-& O 14- §40)6&
10 $-1 F0,14 0%, "$. 0%, . ;0 )™)9*"L- 14- #0&1-,(0, -(&,(@9L(0$ "$. 10 -P™9"1- 14-
2" L($" *(6-400.. O 14- 20.-41 14- | -1,0#04(@I5"81($L& L0, (14 (& -P#ON-.K 30 .0
14(87 " &"2#* OH CDDIDDD .,"F& F"§ ),-"1-.7 $-L*)1($L 14- 1,41 ADDIDDD . ,"FeK

Ag



3.1 Data

~9, ."1"8-1 ($)*9. -& &-P-$ 1(?- &, (-& HO, 14- 1"#"$-4 -)0$0NT 14- L,0F14 ,""1- Of ,-"*
d27V 14- L,0F14 ,"1- Of ,-"* )0$R9P#1(0$7 14- L,0F14 ,"1- OH ,-"* ($P-&12-$17 14- *OL
_(0-,-$)- OH14- A2/ .-J"10,7 14- )™ "1-1"'$. 14- L,0F14 ,"1-& O ,-"* $-1 FO,14 OH 14-
@"$6(SL &-)10, "$. 14- -$1,-#,-$-9, ("™ &-)10,(>2 :$ -81(?"L$L 14- 20.- F- .-?-"$
14-8- P",("@*-81 "8892(SL 14"1 14- 2-""$ OK -")4 P, ("@*- ($ 14- 20.-*)0($)(.-& F(14 14"1
($ 14- ."1"7T HO*OF($L + ] h XCDDa\ "0*0F($L 89L0 "$. >-." XCDDa\ 14- P",("@*-& 014-,
14"$ 14- d2~ .-J"10, "$. 14- )™ "1-" - _-?-"$-_ F(14 " 1,-$. @,-"6 ($ ASSAMCK

~9, ."1"&1)OP-,& 14- #-,(0. H,0? ASaAmA 10 CDAgMBS W+ ."1" &-,(-& 9&-. HO,
81(?"1(0$ ",- 40FS$ ($ "(LO,- Ak ;4- 84" .- ",-"e M- ,-)-88(0$6 F404 817,11 14-
#-"6 OH @9&($-88 IN)*-& "$. -$. "1 14- 1,00L4K ;4- ,-H-,-$)- ."1-& " ,- &#-)(1-. ON 14-
Y)0$02() "'$. 80)("* h-§-",)4 :$81(191- OK 14- 1"#"$-8&- LOP-,$2-$IK

3.2 Prior Distribution of the Parameters

s"@*- C 840F& 14- #,(0, -(&1,(@9L(0$& OF #","?-1- .8k ;4- ".[9&1?-$1 )0&L #","?-1-, HO,
(SP-812-$1 &k (& $0,2"*N .(&1,(@91-. F(14 ™ 2-"$ OH BID "$. " &1"$.",. -,,0, OH A(El
14- +™P0 #,00"Q((IN & (& @-1" -(&1,(@91-. F(14 ™ 2-"$ O4 DKE "$. " &1"$.",. -,,0, Of
DKAEY 14~ _-L,~- OH ($.-G"1(0% 10 #"&1 ($"1(0$ v, (& @-1" -(&1,(@91-- F(14 " ?-"$ OK DIE
"$. " 81"$.",. -,,0, OH DKCU 14- #O*ON F-(L4L 03 14- *'LL-. #O'ON ,"1- 6 (& $0,?"*N
_(81,(@91-. F(14 ™ 2-"$ OH DKbE "$. " &1"$.", . -,,0, O DKAU 14- #0*(N F-(L41 0$ ($J""1(0%
é (& $0,2"N .(&1,(@91-. F(14 ™ 2-"$ OH AE "$. ™ &1"$.",. -,,0, OH DKACEl "'$. 14-
#OPON F-(L41 03 14- 091491 L"# ¢, (& $0,?"N .(&1,(@91-. F(14 " ?-"$ OK DKACE "'$. "
81"$.", . -,,0, OH DKDEK

s4- #,(0,8 0% 14- "910,-L,-84(P- #"."2-1-.& pu, p1s Prs Pe "S- pp M- @-1" (8
1,(@91-. F(14 " 2-"$ OH DIE "$. " &1"$.",. .-P("1(0$ OH DICK ;4- P",("$)-& OK 14-
($$OP1(0$& ($ -GOL-$09& P,("@*~& 0%, 03, 02, 0%, 0% 1 0%, "$. 0% ",- "889?-. 10
HOMOF "'$ ($P-,8-IL" 22" . (&1,(@91(0$ F(14 " ?-"$ OH DKDA "$. " &1"$.", . .-P("1(0$ OH CK

b-4- 1,81 IP- P",("@*-& ",- -G#,-8&-. ($ #-, )"#(1" 1-,?28 ;4- 1F0 $-1 FO,14 &-,(-& ",- .-J"1-. @N
14- d2n~ .-J"10,k

a:4- 1F0 $-1 FO,14 &-,(-& - )0$41,9)1-. @"4-. 03 14- JOF OH H9$.& "))09$1&

SQA4(*- -G(81L(SL 819 (-& £9)4 & 89LO "$. >-." XCDDa\ "'$. 5(,08- "$. <9,0=92( XCDAD\ -&1(?""1- 14-(,
2N$"2() 810)4"81() d-$-,"* YRI(*(@,(9? 20.-"% 9&(SL 0$N 14- #-,(0.& F4-,- 14- $02($"* ($1-,-81 ,"1-
48 @--$ F-* "@0P- =-,07 09, &"?#* ($)*9.-& 14- #-,(0.& F4-,- (1 4"& @--$ )*0&- 10 =-,0( ;4- ,-"80$ F-
1"6- 14(& "##,0™)4 (& 141 14- LO™ O 14- )9,,-$1 #"#-, (& 10 &19.N 14- ,0% OH I1$"$)("™* ($1-,2-.("1(0$
?'"H9$)1(0$ 14,00L4091 14- ASSD& "$. CDDD&T F4()4 )OP-,& 14- 14,-- I1$"$)("™ ),(&-& Q- )0$I,?-.
14109, #","2-1-, -81(?"1-& "$. (PHO*- ,-&#0$&- O 6-N ?'),0-)0$02() P",("@*-& 10 &1,9)19,"* 840)64
4", N A $L- F4-$ F- ($61-"". 98- 14- &"2#*- #-,(0.& 9$1(* ASSEMBK

AB



4 Estimation Results

'$ 14(8 §-)1(0$7 F- 840F 14- -41(?"1-. #","?-1-, P™0O-§ "$. .(&1(*-. &1,9)19," 840)68
'$ . (10T F- -G"2($- 14- 20.-HL-$-,"1-. 1(P- &,(-& OH ),-- (L &, -" .8k Q4(*-),-.(l
8#,-" & # N 14- 6-N 0% ($ 1, "$42(LL(SL 14- " :84840)68 10 14- ,-"* ")1(P(L(-& ($ 14- 20 .-¥7
@-)"9%- OH 14- 1" *(?(1"1(0$7 F- .0 $01 ?"6- 98- OH 14- &#,-". ."1" ($ -&1(?"1($L
14- 20.-% VN )OP#",($L 14- 20.-HIL-$-,"1-. &,(-& F(14 " $920-, Of ")19"* 1$"$)("™*
81,88 ($.()"10,87 F- 840F 40F F-* 09, 20.-*)"#19,-§ 14- .-P-*0#?-$1& O ),-. (1 ?",6-1
)0$. (1084 .9,($L 14- 081 .-)".-X&\K

4.1 Parameter Estimates

U@ C ,-#0,1& 14- -81(?"1-. P™O-& O 14- §1,9)19,™ #","2-1-.& "$. 14- §1"$.",

“P("1(0$4& OH 14- &40)68K "0, 14- ($P-E12-$1 " .[9812-$1 Y0817 F- 001"($ « = 8.67K ;4(&
PO g @-1F--$ 14- -81(?"1-& OH DKeE X -(-, "'$. J9*-,7 CDDe\ "$. gCKA X:,-*"$.7
CDDG\ ,-#0,1-. ($ 14- -G(&1(SL &19. (<& KO, 14- >k8K )OS0\ ~9, -81(?"1-& OH 14- .-L,--
OH $02($™ #,0- ,(L(.(IN 14- H,-RO-$)N OH #,()- ".[981?-$L "$. 14- _-L,-- O #,()-
($--G"1(0$7 ",- € = 0.606 "$. v, = 0.0741 ,-&#-)LP-N ;4-& P™9-87 ($ #",1)9*", 14-
#0182, 1478 14- 15, (BLE (B T -(-, "$. J 9™, XCDDeM ;4- -41(?"1-. 20$-1" N
#OFON ,9% -GA(@(1& '$ ")1(P- ,-6#0$8- 10 )9, ,-$1 ($I"1(0$ ¢, = 1.48, F(14 ($-,1(" OK 14-
($L-,-81 ,"1- 0 = 0.845, "$. " 2(*. ,-")1(0$ 10 14- )9, ,-$1 091491 ¢, = 0.024

840)6& 10 LOP-,$?-$1 -G#-$.(19,- "$. #,-H-,-$)- ",- #",109"" "N #-,8(1-$1 F(14

WHXA\ )0-_ )(-$1& O Dkab "$. DKSAT ,-8#-)L(P-*NI )OP#",-. F(14 0l4-, §40)68 ;4-
81"$.", . _-P("1(0$ OH 14- -$1,-#,-$-9,("* $-1 F0,14 840)68 (& DkggET @-($L 14- *,L-&l
"P0$L 14- 840)68 +0P#",(SL 14-8- -81(?"1-& F(14 1408- KO, 14- >k8K ."1" ,-#0,1-.
($ 58> XCDAAVT 14- P™9- (& *',L-, 14"'$ 14"1 O 14- >$(1-. 81"1-&1 F4()4 (& DKAbSK ;4-
~§1(?"1- OH 14- 81"$.",. -P("1(0$ O 14- ":8 $-1 FO,14 840)6& (& "*P0&1 .09@*- 14"1 OK
14- >$(1-. 81"1-47 F4()4 (& DKDBAK

4.2 Identified Shocks to Net Worth

Q- (--SI(HN 1(P- &-,(-& OH &-P-$ &1,9)19," 840)6&7 e (s*) , eB(st), eC(st), el (st), e (s )
eN (st), "$. eV (s'), H,0? ASaAmA 10 CDAgMB @"%-. 0$ 14- -4(?"1(08K 34- (--3U(1-

840)68 10 14- "4 $-1 FO,14 "$. 14- -$1,-#,-$-9,("™ $-1 F0,14 &' (st) "$. V' (st) "',-
C(@#N- (S "(L,- CK 8(P(*",*N 10 "(LO,- AT 14- 84" - ",="8 " - =) -840 ($ 1"H"$-4-
098($-88 IN)*8& h-"*(=-. P'9-& Of 14- 1F0 1$"$)("* &40)68& ",- $-L"1(P-*N ,-*"1-. 10
@98($-8& IN)*-&T P'™9-8& OH 14- 1FO &40)6& INH)™N H™* @-*OF =-,0 .9,($L ,-)-84(0%$87
8OLL-L(SL 14"1 14-N ",- )OS$L,(@9L($L 10 -)0$0?() .OF$19,$8% 3-1 FO,14 §40)6& 10
“$1,-#,-$-9,8& 4"P- " ¥ L~ $-L"1(P- P'™O- HO, &-P-," N-",& "Hl-, 14- "8&-1 @9@@*— 89,41
($ 14- -"",*N ASSD&T .9, ($L 14~ -"",*N CDDD& "1-, 14- .0U)0? @007 -$.-.7"$. .9,($L 14-
1 CDDD& F4-$ 14- L*08™ 1$"$)("™ ),(8(& 1006 #")-k 3-1 FO,14 440)6& 10 14- *:¢ 4"P-

AE



)O$L($I09EN E40FS$ $-L"1(P- P'9-& &($)- 14- "84-1 @900*- 09,81 H,07? 14- - *N ASSDE 10
14~ CDDD&K

Q- )0?#",- 14- 1(?- &,(-& OH $-1 FO,14 840)68 -41(?""1-. HO, 1"#"$i& -)0$0PN F(14
1408- -81(?"1-. O, 14- >k8K -)0$02NK "(L9,- C@ .(&#""N& (.-$1(1-. 1(P- &-,(-& OH $-1
F0,14 840)68 ($ 14- >$(1-. 81"1-& 14"1 ",- 1"6-$ #,0? 58> XCDAA\ "§& F-* "§ 1408~
($ 1"#"$ 301- 14"1 ($ 58> XCDAA\ F- -81(?"1- 14- &"?- 20.-* "¢ 14- 20.-* ($ 14-
)9,,-$1 #"#-, 94(SL 1(?- &-,(-& O 14- >(8k 2),0-)0$02() P",("@*-& 29,($L 14- L*0@"*
1$"$)("™ ), (87 14- >$(1-. 81"1-& F(1$-8&-. " *',L- $-L"1(P- $-1 FO,14 840)6 10 @014
“$1,-#,-$-9,8 "$. T :$ )OS, 8L 1HS F(1$-84-. " *,L- $-L"1(P- $-1 FO,14 §40)6
O$N 10 -$1,-#,-$-9,& "$. O$N " 20.-,"1- $-L"1(P- 840)6 10 ":8 ;4(& 0@&-,P"1(0$
-P0$81,"1-6 1471 1UHU$-6- ":8 4", N 890-,-. H,0? 14- L0@™ 1$"$)("™ ), (&(&7 1409L4
14- 1"#"$-8- -)0$0PN F"'& §-P-,~*N " 2#-$-. .9- 10 $-1 FO,14 &40)6& 10 -$1,-#,-$-9, &

4.3 Checking the Estimation Results

"0*0F($L 30*'$ "$. ;40-$(48-$ XCDDS\T F- )4-)6 14- ,-"20$"@*-$-8&& OH 09, -&1(?""1(0$
,-89*1& @N ?"'6($L 98- O ')19™* 1(?- &-,(-& OH "$ ($.()"10, OH -GI1-,$"™ 1$"$)- #,-2(97?
ZE % R. 301- 14"1 &($)- F- .0 $01 -2#O0N "$ -G1-,$™ 1$"$)- #,-2(9? ($ -&1(?"1($L
20.-F #,"2-1-,8 "$. 240)687 F- )"$ "8&-8& 14- P"*(.(IN OH 09, -&1(?"1(0$ ,-&9*1& @N
)02#",($L ($.0"10,8 "$. 14- 20.-IL-$-,"1-. -G1-,$"* 1$"$)- #,-2(92( W& .(&)988-.
($ 2- d,"-P- XCDDa\7 40F-P-,7 14- ."1" &,(-& OH 14- -G1-,$™* 1$"$)- #,-2(9? 14"1
)0,,-4#0$.4 10 14- 20.-& -G1-,$™ 1$"$)- #,-2(9? (& OHL-$ .(_)9*1 10 0@&-,P-7 "'$.
14(& (& FAN F- .(. $01 98- 14- ."1" HO, -81(?"1(0$K ;0 14(& -$.7 F- )0?#",- 1(?-
&-,(-& ."'1" OH HO9, ($.()"10,& OH 14- -G1-,$" 1$"$)- #,-2(9? F(14 14- 1(?- &-,(-& Of 14-
-G1-,$" 1$"$)- #,-?2(9? ZF (s') %R (s') L-$-,"1-. #,0? 09, 20.-* ;4-H09, ($.()"10,&
($)*9.- 1F0 2",6-1 &#,-"" 8T 14- &#,-". @-1F--$ @"$6 *-$.($L ,""1-& 05 )0$L,")1-. &40,1l
1-,? *0"$6 "$. &40,111-,? LOP-,$2-$1 @0$. ,"1-& "'$. 14- &#,-". @-1F--$ @"$6 *$.($L
,"'1-6 0% $-F*N )0$1,")1-. 840,101-,2 *0"$& "$. &40,1M1-,? LOP-,$2-$1 @0$. ,"1-&7 "'$.
1IFO .(094(0$ ($.0)-87 14- =($"$)("™* ~0&(1(0$ 2(094(0% :$.-G "$. 14- /-$.($L W11(19.-
O "($"$)("* :$&1(191(0$& 2(098(0$ :$.-Ck ;4- ($.-G &-,(-& ",- O 14- ;"$6"$ X840, 1l
3=, 2 Y)0$0?() 89,P-N OH Y$I-,#,(&-& (B 1I"#"$\ ,-*-"¢-. H,0? 14- V""$6 OH 1"#"$( ;4-N
($.0"1- 14- &1,"($ 14"1 SOBNIS"S)("™* 1,28 H)- ($ ,"(&(SL -G1-,$"* HO$.& H,0? 1$"B) ("™
($E1(191(0FeKAP

10 g #,-8-$18 ),088)0,,-*"1(0$ )0-_ )(-$1& @-1F--$ 1406- HO9, ?-"89,-& "$. 14-
20.-4IL-$-,"1-. &,(-& ZF (s') W R (s') HO, ™ O-IN-", ,"$L- OH *-""_& "$. *'L& 14"1 ",-
)0?#91-. H,0? 14- & 2#* #-,(0. H,0? ASaA 10 CDAg* ;4- 20.-*IL-$-,"1-. &-,(-&

AD - 4- = ($"$)("* NO&(L(0$ 2(098(0$ :$.-G (& )0$4L,9)1-. H,0? 14- $92@-, O 1,28 141 ,-#0,1 i Y"Nj
2($98 14- $92@-, OK 1,26 14"1 ,-#0,1 i ; (LAKKJ ;4- /-$.(SL WIL(19.- 2(09&(0$ :$.-G (& )0$&1,9)1-.
H,0? 14- $920-, Of 1,28 14"1 ,-#0,1 iW))0220. "1(P-j 2($9% 14- $92@-, OH I,2& 14"1 ,-#0,1 i8-P-,j

A1, ,-"1(0$ )0-_ )(-$1& ,-L", .(SL 14- &-)0$. P-"89,- ",- )OPHOL-. K,0? 14- ."1" & ,(-& K,0? ASSg
O$F",. @-)"9&- OH 14- ."1" "P"(*"@(*(IN OH 14- &-,(-&

Ae



#OB(L(P-*N )0, ,-*"1-& F(14 14- 1,817 14(, .7 "$. H0,14 ($.()"10,& ($ " &1"1(81()"™*N &(LS$(1)""$1
2"$$-,7($.()"1U($L 14"1 09, -81(?""1-. P0.-* F-" )"#19,-§ _-P-*0#2-$18 ($ )0&1 141 ", -
"880)("1-. F(14 -G1-,$"™ HO$.($L 0, 1408- OH .-?"$. HO, HOS.(SL OF SOSUIS"$)("™ 1,28
($ 1"#"$K 1400L4 14- 20.-* L-$-,"1-. &,(-& -(G#"'N& " F-"6-, &1"1(810)"™ ,-*"1(0SE4(#
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5 Financial Factors in Japanese Business Cycles
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5.1 Impulse Responses
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5.2 Historical Decomposition

>($L 14- 1(?- &-,(-& Of &1,9)19,"™ §40)6& 141 "',- -G1,")1-. H,0? 14- -§1(?"1(0$ "@OP-T
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F-,- &-P-, N (P#"(,-.k ™9, -81(?"1(0$ ,-89*1& 840F 14"1 14- (P#"(,-. @"*"'$)- 84--18
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6 Financial Friction and Investment Adjustment Cost
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7 Conclusion
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A Credit Contracts
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B Equilibrium Conditions of the Benchmark Model
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C Equilibrium Conditions of Alternative Models
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