0000000 No.0/I-1, pp.1-??, 2013.5

Jubootdootdootdboodgbotdto
Joboogootdbtobobooun
Jubgtdbootdbootdbodgbotdtn

oool'ooooo?

l00000000000000000 (0 611-0011 000000000 000O000000)
E-mail: shiyu.zhang@drs.dpri.kyoto-u.ac.jp
2000000000000000000000000 (0 611-0011 000000000)
E-mail: yoko@drs.dpri.kyoto-u.ac.jp

gooooooooooooooooo3sgoooooboobooooooboooboobobooooooobooOoboOoo
oobooooboooobooooOooooooo0ooo0oooooooooOoobboobObOobObOoDboOOoDOoOoDDb
gobooobooooboooooooobooobooboobooboobOoobOOobOobOOobOOOobObOOobObOOoboboOoDn
goboboooboooboooooboooobooobooooboobooooooo0ooooboOo0boboOoboboOoooOoDn
ooooobooooooooooboobobooooooboooobooboobooboobObOobOOoobOOoooboooOooDn
goboooboooobooooOooobOoOoOOoOobOOoOoOOOobOOoO0ObOOoOobOOObOOOobOboOobObOOobOOoODn
gooooooobooobooooobodoobobodooobooooboooobooooOoboOoobOOoOobobOOoooboOoo
goboooooboooobooooooobooooboobooooooboooooboobooo

Key Words : human capital, disaster, informal insurancell emigrationd overlapping generation model,

agriculturel] developing country

1. 0OO0O0O0O

0000000000 00OoOooooO (UNDP) O
oooogoooNGOOODOOOOODDOOODOOOO
ooooboobooooboobooobooobobooo
oooooooooboooooooooooobooooo
gboboobOoboooobobooog

gbobobobobooboooooobooban
bobOobobooooobooboboboooooo
gboubogogbouobobooboobogbaobogan
gbooobodgbgoobobooboboooobobo

gboboboooooooooooboobooboo
gbobobooboooooooboobobooboooo
obobOoooobooboobobooooooooo
obooboooboobobooboboobooooobooo
ubobooobooboboobobobooooboooo
gbobOoooboooobooboboobooooo
obooooobooooooooooooboooooo
gboboboobooooobobobobgooboooo
gbobooboooobobooboobooon

gbobobooboboooooooooboboan
ooobooooooobooooooocoobooooooo
oboooooooooobobobooooooon

gooooooobooboboooooooooon
goboooooboooooooooooooboooooo
gbooooobobooboobooboboooooon
oboooooooboobobobooocoooobaon
gbobooooboooooooooboboboo
gboooboooooooooboboboooooooon
000000oY0000000D0DOooooooono
000000000000000 (Quasi-Credit) OO O
00000?20000000000000000000
gboboobooooooboboboooooboooon
obooboobobooooooboboooooon
gboooboooooboobobobooooooobon
gooboooobobooboboboooooooooo
gbooboboboooooboboboooooboon
gooooboooobooooobooooooooo
goboooooboooooooboooobooboooo
gboobooooobooboboboboooooooo
gobooooooooooooboooooboooon
oobooooooooooooooboooooooan
goooboobooooboboobooboobooobo

Devereux(2001)Y0 0 0000000000000
000000000000000000000000
000000000000000000000000



000000000000000000000000
000000000 0Platteau and Abraham (1987)2)
0000000000000000000000000
00000 (1999)Y000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000 (idiosyncratic shock) 0000000
0000000000 (collective shock) DO OO OO
000000000000000000000000
0000000Vidal(1997)000000000000
Vidal(1997) 000 0000000000000000O
0000000000000 00000000000
000000000000000000000000
000000000000000000000000
00 Alam O (2009)90 Rodgers(1994)70 00000
O0000000000Huffman(2001)¥000000
0000000000000000030000000
00000000000000

obobOooooooooooboooboobooboon
O0o0O0oooooooooon (Poverty trap)d O
goobobboooobbboooobboooobog
gbobobooooooboboboboooboooo
00000000 Ljunggvist(1993)90 0000000
goodoooooouooooooooooobobbo
goodouoooooooooooooobobobbo
00000000 Galor and Zeira(1993)'0 0000
oboboobooboooooboobobooboooooo
gooooooooooobobooooooooobbo
bobobooobooooboboboooooboooo
gbobobooboooooboobooboboooooo
000 O 0 Eswaran and Kotwal(1990)'V0000 00
gooooooooooooooooooooobo
000000000 Rosenzweig and Wolpin(1993)12)
0 Zimmerman and Carter(2000))00000000
00000000000000000 (2008)000
gdddddddoooooooooooooobobo
goooo

gbobobooboboooooooooboban
gbobooooocooboobooboobobooooo
oboboboboboooobobooboooboooo
ooboboboooooooboboboboooooo
gbobobOooboooobooboboobobooboooo
obobOobooooooobooboboboooooo
oboboooboobooboboooobooobooo
gbobobooooooooobooboooboooo
gbobobOoooooobooboboboooooo
obooooooo22.000000030000000

gugbbooooboooboobbooobooann
googboboobobooobobooboboooon
J.04.000000000000DOCOOOOODOG
gbooooobooboobobobobobooooon
ggbgobogbodabooobooabs.oboan
gobgooooboon

2. Joobbbobooboouooooooao
gooooog

(1) DOooDOoOooo
gofdooooobooooboobobooooooa
gooooooooo 30ooooooooooon
gooooo 300poooooooooooooon
gdoooooobooboobobobobob 300
gododoooooooobooobouoooooooo
goddoobodobooooboooboboooboooon
godbodbououoobouobooboooooobood
gddoddoooobdbU00doboonooooo
ogbo0d¢tog+tobooooobooooo«woooon
O000000odoooboobooog 000000
goodooooottooodo wpOOooooooo
gooooboooood
he=1+h 20 (O<a<l<B<1) (1)
0000o000DoooOooooooooonon Ay O
gobodobooooooobooooooooooon
goddboooooooboooboooooooon
gdoboodoobdbouooooboooooobood
1000000000000d pOO0O0O0OO0DODO
Ogob0oooooooooboooooooooooon
O0t¢tooooboooboooboooouoooooon
gddbodobooobooboouoooooooog
gdodoodooooobouoooooooobon
godooooobooobbooobooooooon
goooooooobooooa
gbododooooboooobouooobouooobooao
goddoooooooooigoooi1oooooo
dooooooooD 0000000000000 0
000o0oo00oo0oooood0oonnDoooooon
0d00000o0odoO0odooooDonoodn hy-1—0
godooooobbooooobouooooooonog
godooboooooobooooboboooood
oooDoeoo<d<lUObDODOOoDODODOOO
00000 fO) =1(0<9<1)000000000
0o0ooddodod i-10000060D00OO0DOOO 10O
gododoooobooobobooobooooooon
ogo300000003000000b0o0oooooo
goboboboooooooooboobooooooooon



obobobooooooobobobobooooo
obobobobooooobobooobgooooo
gooobooooo
obooboboobobooooobooboobobon
obobooboobooooobobooooooooo
oooooooooo -1—-60000000000
obobooboobooooobobooooooooo
gooobooboobooboooobooobooooo
gbobobobl1oboobo1oooo0oooooo
gboboboboobooobOobooboooooooo
oboboooooboobooboboooooooooo
oboboboooooooboboboobooooo
gboboboboboboooboboooooooo
gbobOobooboooooboobooboboooooo
oboooooooooboboooobooobooo
obooboboboooooobobooboooooboon
gboooboooboooooboooooao
gbooboob10b0boobobobooboooboon
obobooboobooooobooboobobooooo
gboboooboboooboobooobooboooan
00000100000000 6, =102000000
OO0 é=000000000000C0O000O0DO0ODOO
boboboooooooboboboooooooo
gbooooooobobobooobooooo4.000
obooooOoboooobooobooog

EEH

HEH ZEH

FtIc
FoTHLAD
—AFETER

IZHEND
HHTOEFEH
REShAN

0-1 0o0ooooo

gbooooooooobo-1obooboooooooon
00600000 fU=1000000000000
gooobooooooobboooooobboooooo
oboOo »0000000000000000000
goboboooboooobboooooboooobogoo
Opn0¢e00000000OO0O0OODOOOOCODOOO
gbobOoboboooooboobooboboooooo
obobooboob010ob0o0ooobooobooobooon
oooooooooobo1ooogobooooooo
gbobobOoobooooobobobobooboooo
bobooboboooooboobooboboooooo
oboboboboooobobooooooooo
O0000000000000000000R41-1—-196
gboboboooboooooboobooooooooo
oboboobooboooooboboooooooon

ggbobooobboobbooobooobobooann
goooboooobbooobbooobooon
gbooboooooboobobobobooooobooon
gboooooobooooooo

(2) 0O0O0OO0DOO0O0
0000000000000000000000 4
000000000000000000000000
000000000000000

ht—921<:> 9§6‘~(ht) :ht—l = Stay (23.)
0> 0(h;) = Leave (2b)

() DDO0OOO0O0ODO0ODO0O0ODOODOODOODOOOD
000000000 Stay” 0O0O0O0OO0ODOOOOO
00 Leave” OO00OO0O0ODOOODOOODOOOO
00 {StayOLeave} D000 0O-200000-2000
ooooooboe0O0ODOUODODOOOOODDOO
oooOope0OO0O0O0OCODOOODOOODODOOOD
ooooo 00000 0DOO0O0DO0O00O0DbDOOD
hO200000000000-2(b)0000O0OOO
obooooooooooon

UNg: ]

Stay <—é—>Leavel
(a)hy <2000 (b)he > 2000

0-2 00000000000

00000000000000000000000
0000000000000000000000000
00020000 .2000000000000000
000000000 hy<20000000k >200
0000000000000000000000 10
000000000000000000000000
0oooo
(1) hy <2000

6(he)
ImmEU:i/ (he — 60 —1)- f(0)do — 22 (3)
Zt 0

000 h =hi(2)00 (1)000001000000
00000000000 ;00000000000
= B8
) = (5)7 AT (4)
gooooooooooo w,00D0O0OODOOOO
0O ()oooooooooo o ;0000000



gooooooog

* * % a %0‘ %
Bilher) = 1+ B2 () = 1+ (5) 7 AEEG)
Jooo00oo0oooooooooooo ., 0OOO00O00
20 z(hy—y)00h, O (k) 00000O00ODO
ooo0oooooamR 0000 M,OO0OO0OOOO

obooooOobooooobooog

%>1 S a+pf>1 = 00
—

(6a)
(6b)
0000000000000 0000000000
00000000 A000100000000000
0000k <20000 hf(he—y) 0 hy—y 00000
00000000000

(2) hy >2000

a+p<1 = 00

1
max BU — / (he—0—1)- f(O)d0 — 220 (7)
Zt 0

000 hy =h(z)00 (1)000000 (7) 0000
000 300000000000k >200000
gobooooooboooobooobooooloogoo
0000000000000 ;00000000000
_1

) = (5)7 T (3)
oooUooooooo ;00000000000 (1)
cooooooodoo O e, 00000OO0OO
goooooo
. B o e
Biheer) = 1+ b2 () = 1+ (5) 77 0EE (9)
0000000000 he_y, 000002 0 2 (A1)
O0h O hf(he—) 000000000 DOO0ODOOODOO
h 0OOOO Kk, 0000D0OC0ODOOOOOOOOO
gooooood
20
—>1 & a+28>2 = 00O

g (10a)

a+28<2 = 00 (10b)

0000000000000 0000000000
00000000 40200002000000000
000000h, >20000 hf(he—y) O hy_y 000
0000000000000

(1)0 (2) 0000000k <20000 hy >20
000000000000000 (4)00 (8)0000
000000000000000000000000
000000000000000000000000
000k >2000000000000000000
000000000000000000A, <2000
00000000000000006(k)000000
00000000000000

0000 ()00 (10)00000000000 Ay O
000000-300-500000000h, <2000
0k >200000000000000000000

oboboooobD 400000000000 0O000
gogobooobbooobobooobbooon
ooopooood =h, 00000000000

gbooooooooogoonn
hy
by

ht = hi—1 ht = ht’l

hl by O h} hi—1
(a) (b)
0-3 ooooooooo

(Casel: a+ <10 a+28<2000)

e hy =hi—1 he

ht he hl hi_1

(a) " (b)

0—4 000O0O0DODOOO
(Case2: o+ >10 a+28<2000)

Casel(a+ /<10 a+268<2)000(a)0 (b)O
0000000000000 (00000 he >20
goooooooooooobooobbbbobbn
gooooooooooobbobbbobbbbbobbo
gbobobooooobobobobooooobaoaon
OO0 Oo0O00OdO hy <2000000000000
godogoooooooooobobbobobbobbn
gboboboooooooboboboooooooo
gboobobooooobobooobooobooooon
0000000000000000000o0o0o00 Al
00000000 (hOoOoOooooooooooo
gbooood

Case2(a+ <10 a+26>2)000Casel OO
0000 ()0 (b)0000000000000000
godooobobobbooooooobbobo

Case3(a+B>10 a+28>2)000a0 OO0
O000005000000000000(a)00 450
gogbobuooboboobobooboobooobon
000000o0o0ooUooO()0ooUooUooo
0000000000 0OCaseld Case20 (a)0O0OO
00000000000 (e)b0OUOOUOOUOODOO
ggobobobbooon h;DDDDDDDDDDD
A20000000000000000000 A2000
gbooooooboobobobooooooooon
0000 R20000000D0DD0D0O0O0O0OOO0O (k2



he e

he = ht_1

ht

hL b2 her U RIRI R W
(d) (e)

U-5 Doooooooo
(Case2: o+ >10 a+28>2000)

01000000000000000 10000000
0000000000000 3000)0000000
00000000000 00D000000000 (¢)0
()ODOOODOOODDOOODOOODOOOOoODO(@@o
(c)00DO0ODODO0OD 20000000000 AL
00000000000 R2DOO0D000000RZ0O0OD0
O000000D000D0DOO000OD0DOO0OO000OD
O00ORIO R20DO0DODODODODODOOODODOO
000000000 DOR.ODODODOOODODODOOOO
000000000D00000O()00000000
(RlOR2) 00000000000 (MOoRHO 2000
O00000AOAODODOODODOAOADOD
000000000O0(c)000D00RIODOODDOO
000000000000 0000000000000
0000000000000 0OO000D0DOO0000OD
000000000000 0AD0O000D0ODDOOO
0000000000000D000000D00000
00000 (R¥)0000000000D000000D
0000000DO000D0DOO00D0DDOOOoOOD
0000000000000 000000O000DO
O0Oh <20000 K, >2000000000000
O h(hk—1)000000D000D0OODOODOODO
0000000000000 O000DODOOO0000OD

ggbboooobooobboabbooobooann
gobobooobooo

(3) OODOOODO

000000000000000000000000
0000000000 #(0<f<1)00000000
00000 {StayD Leave} 000000 (2a)(2b) 00O
000000000000000000000000

hi—0>1 < hy>h(0):=1+6 = Stay (11a)
hy < hy(0) = Leave (11b)

(0)00D06000000000000000000
00000000000 >100000000000
00000000000000h <h 000000
0000000-6000000000000 k<20
000000D000000000000000000
000000000000000000000000
00000000000000A >20000000
000000000000000000000000
000000000000000000000000
000000000000000000000

hy

Stay

Leave

0 hi—1
0-6 D0O00OO0D0O0ODO0O

(4) 000000
000000000000000000000000
00 0000000000 40000000000
000000000000R00O0O00O00O0OOO
000000000000000000000 Ay O
000000000000000000000000
0ooo

0000000000000000 80000000
00000000 h_,00000000000000
0000400000 0000000000000
(4)00 (8)00000 20 A000000%% >00
000000000z 0 4000000000000
000000000000000000000000
0000B0 A00000000000000 (5)0
0©OoO002%>0000000000 A0 B0O0

op
oboobooooooooboooobooboooon




gboaboodaooobogoood

BARZIWN
BANE N

he

hi—1
0-7 40000000000

0-70 40000000000000000000O0
000000000040000000000 hf(he_1)
000000000000000000000000
0000000 A000000000000000 h(f)
000000000000000 A, 0000000
000000000000000000000000
000000000000000000400000
000000000000000000000000
0000000000000000

DODD0 (4)00 (8) 00042 >0000000
0000 k2, 00000000000 2000000
00000000000D0000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000

3. Juooobbobobbbboudaogo
g

(1) 000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0ooooo
00000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
20000000000000000000 6,0 6,0
000000000000000000000000
0000000000000020000000000
000000000 200000000000000

goooooboobooboboooooooobon
obool1oo200b00b0b00oboobooboobon
2000000000000 0DOO0O0DODOODOOOn
gooooooobooboboboooooooon
oobo200000000b0b0000b0 1000000
gboooboooooboobobooboobooooobo
gboooboooboboooooboboooooboan
obooooobooboobooooooboboooan
{Stay,Leave} 0000000000 DO0O0O0OOOO
0000000000000 {Stay,Leave} 000000
gbobobobobo-1oobooboboboboon
go200000000000AmO010001000
ogoobooooboooooooooooooo 3gn
gboboobooboos3goboobooboobooonbn

U-1 gbooooobooooooooooon

U5 7E HREYE THE R

T /0< (he=01)+(hi—62) <1 leave 0
leave 0
leave 0

I 1< (he—01)+ (he —02) <2
Stay 2hy — 601 — 0y — 1
stay Behih

I (he = 01) + (he — 02) > 2 2N, — 6; — 6
Stay %} _1

(2) 0OODODOOOOOO0OO0DOO

D00000D0000000000000000
D000D0D0DDD00000000000000 6,0
9, 0000000000 p=6;+6,00000000
000000000000000000000000
D00000D0000000000f(6;) = £(62) = 1
00000D0000000000000000000
00000 ¢()00000000000000000
0000000000

pd (0<pu<1)
gw*:{z—m]u<u<2

000000000000 g()000000000
D000DD000000D0D0000000000
0200000000000001000000000
00 h >20000000000000000000
00010000000000015<h <2000
00000 2000000000000000000
D0D0DD0000000000000000200
0000000000000000 h<150000
sfsfufsfsfsfsls

000000000 2000000000-8000
D000000-80000000000000000
0000000000 40000000000000
00 40000400 000000000000
50%000001000002h 000000700
0000000000000 100%0000 (2h — 1)/2

(12)



2hy

e 1 2 H

U-8 D0Oooooooboooobooooooooo

gbobobooboooboooooboobobooboooo
obobooooobooboboooooobooooooo
oooooooboooobobooog

fi2(he) _
max EU = / (th,u — 1) ~g(p)dp
Zt 0 2

A1 (he)
+/‘ 5 (2he —p—1)-g(p)dp — =z} (13)
f2(hy)
000 hy=h(2)00 (1) 00000
dooddooooooooooobouoo-9booa
00000 «0000000 pO00O00D0O0O0O00
Ooooooooooooooooooooooooo
0000000 3000-3(b)00-5(c)0000000
O0000o0ooo0ooooooooooooooon
ogo0200000000000000000000A0
Ooo0dooooooboooooobooooooog
000000 DoDOD0O0O00000 45000 hy = heq
ooooooo

T EoLToL
1sf— 15 ,/"/

hewt < hy e -
BT T o EOLYrBY

he = hi—1 )
- hy =hy—1

. st i
(a)a=0.5[8 =0.3000 (b)a=0.8B=0.7000

0-9 ooooboooooooboooooboo
Ohe<150000

0-9()0000000000000000000O0
goooooooooboooooboboooobooooo
oooooOooooooooooodm<15000
goooooooooooboooooooooooo
00000000 o0o0ooooooogggdhe<1b
000Uo0o0oooUoooooOooo-9Mb)0o0ooo
gboboboboooooboobooooooooo
ooboooooooooooobooooooobooo

ooooooO0ooooOoOooooOooonDohe-, O
gobbooobooobbooobooobooon
gbobooobooooobooboboboooooooon
gboooboooboooboooobooobooooDbn
gobogbooobooaoboaboaan

o — 05

o 0
028 T #HLUMEL
026 - /
ol 0% mw-ymu/'

Ztoz Zt 0s

03

018

0.16 l
EHLOVRBY o015 EILOVRHY

oMp———

o 05 11 16 12 12 13 1% 14 14 15 o

SR e P B BN - N € KN
-1 he—y

(a)a =0.58=03000 (b)a=0.8B=07000
0-10 00000000000 0000A, <1.50000

gboood-1000000 000000000000
o-90o0oooooooooooooooboooan
gboooobooooboobooobooooooog?2
gboooooboobobooooooboooooooo
ooooddx, 000000000 K, 000000
obooboobooboooboon .,gbooooao
hO0O0O0O0OO0O0ODOO0OOOOOOOOODOOO
gboooobooboboboboboooooooon
ugboo-90o00oooooooooooooboban
ooo(Mmoooooooooo i, 0120000
ooooooobooooooobobooooooo
gbooooboobooooooo

Oo0ooooooOoo-9b)oDoooooooooo
oboobooooobooobooocoobooooobon
goboooooooooooobooooooooon
gbooboooooboobobobooobooooobaon
gbooooooooobooboboobobooooon
oboooooooooo

(3) 00000000000000000

00000000000000000000000
000D000000h =1000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000000a0
4000000000000000000000000
a) o0 400000000 (a=0.508=0.3)

0-11000000000 «0000000 800
000000000000000000000000
000000000000000000000000
0000000000000000000000

() 000000000000000000000
000000000000000000000000
000000000000000000000000



BHLUIMEL T
03
165

// 164 /

#ILDUMEL

015 BILIUEBY £HLT Y

1 2 3 4 5 5 1 2 3 4 5 B

() 0000000 (b) 000D0D0OD

0% HHLDvhHY

064 BILSUHY 0.18

Prebatilty of
8

LS —
om| | EHLUYMEL o #HL L

1 2 3 4 5 6

(d)0oooooo

2 3 4 5 6 7
t

()0D00O000O0D

0-11 O0O0O0OooOocooo
Oh<150a=05=030000

ooooooboooooon

(hyOOOODDOOOOOOOUoOoooooooo
goobooboboooobobooboooooooo
00000000000 ()D00000000U0oo
000000009 000000000ooooo
obobobooooooobobooboooooooo
oboboboobooooboobooboooooooo
gbbobooboobobooobooboobooobooo
oboooooooooooon

()0000000000000000000000
0D00000000000000000000000
0000000000 6(k) 00000000000
0000000000000 000000000000
000000000000 f(h)000000000
0000/ (k)0 fiz(h) 0000000000000
0D000000000000000000000000
0D000000000O00000000000O00O
0000000000000000000000000
0D00000000000000000000000
0D00000000000000000000000
0000000000000 00O00O00O00O00O
0D00000000000000000000000
0000000000

000 (d)0000o00oo0o0oooooooo
gbobobobooooobobooboobooboooo
obobooboobooooobobooooooooo
())00000000000000OUODO0OooOoooOg
gboboboooboooooobooobooboboooo
gooobooooboobobooobooboooo
obooooOoboooooboooooon

obobooboooooooboobooboobooboon

#EHLSURBY /ﬁ
024 01 y EHLSYMEL

/
vaf /

BEHLDYMEL

EHLDUEBY

1 2 3 4 5 5 7 T 2 3 4 5 6

()0000000 (b) 00000000000

0-12 000000000 (oooooo)
Oh<150a=05B=030000

000000000000000000000000
000000000-120000000000 2000
0000000000000000000000000
0000-12()00000000000000000
000000000000000000000000
0000000000000000000000000
1<2h-p<2000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000010002
000000000000 (hy—6y, hy—6s) = (1.1,0.9)
00000000000000(1.140.9)/2=1.000
000000000000000010000000
0000000 (hy — 61,k —6) = (1.0,09) 0000
00000000010 1.0+409=19000000
000000000000000000000000
000000000000000000020000
000000000 100020000000000
000000000000000000000000
0000000000000000000000000
000000000000002009000000
0000000000000000000000000
0000000000 10000000000000
0000000000000000000000000
0000000000000000000000-11(c)
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000

000 (hy — 61, hs — 65) = (0.8,0.7) 0000000
000000000000000000000000
000000000000000000000000
000000010000 08+07—-1=050000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
0ooooo



b) o0 00000000 (a=0.80=0.7)

0000000 0000000 40000000
00000000000-13000000000000
000000000000000000000000
00000000000

wHLOYMEL/
06 LML

#HLTBY BILTEEY

1 2 3 4 5 6 1 2 3 4 5 6
t t

() 0000000 (b)ooooooo

EHLDUHY

or /
0 EHLIYrBY o
K—; 5

EILIOIMEL

Probabiity of Stay

EHLDYMEL

1 B 3 4 5 g 7 1 2 3 4 s 6

(00000000 (d)0oooooo

0-13 DOoOooooooo
Oh<150a=08B=070000

() 000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000100020000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000

(h)0OOODOOOO0D00000000000000
00()00000-9b) 0000000000000
00000 (6)000a=08B=070000000

OmnOO0O000O0OM,0000000D000000O

oboooobooboobooobooooboooboooo
gboboooboooobobobobobooboooo
gbobobobo3obooooooboooooooo
obobooooooooobobooboobooooo
oooooobooooboboonog
(c)O00000O000O0ODO0ODOUOOUOOOODOO
O00O0Oa)(a=0503=03)00000000000
oboboobooobooooboboobobooboooo
0000000000000 0000a 000000
gobooodoooooboooooboooooooao
obobobooboobooooobooboobooooo
gbobobooobooooobooboobobooboooo
gbobooboboooobooooobooboooo
())0000000000O00O0O0O0000O0 aO
000000000000 00O000OCCCOODOOOO

ooooo0oodbeOd poOOO0O0DOOOOOO
gogbbooboooobbooobbooobooon
gbooboboooooobooboboobobooboooon
ooooo nOOoOooooooobOoObODoDObobooD
ggbbooobooobboabbooobooann
goboboobobooobooobboooboon
gboooobobooooobooog

08 EILDYMIL

consumption-utiity

£ILSvRBY 02

EILDBY

1 2 3 4 5 5 1 2 3 4 5 6

() 0000000 (b)0OOODO00D0000

0-14 000000000 (ODOODOOO)
Ohe <150a=08B=070000

0-14000000000000000O0000D0O0
obooooobooboboooooooooooon
O000000000000-14(x) 0000000000
gbooooooboobobooboooooooooon
obooooobooboobobooobooooooon
000000000000 0000O0oDOooOo-14(b)
gbooooooooobooobooboboooboooo
gboooooobooboboboooooooon
oboooooooboobooboboooooooon
gbooboooogooboo

gbooooobobooboobooooboobooon
ugbooboobooooooooboboooooon
oboooboooooooooboboooooooon
ooobobooooooobobooooooboooo
gobooboooboooobooooboooooooooo
obooboobooboboooboobobooooooobon
gooboooobobooboboboooooooooo
gbooobooobobooooobobooooooooo
gboooooooboobobobooooooooon
obooobooooooboobooobooobooboooDbn
goboobooooooooooobooooooobooooo
gboboooboobooobooboboboooboooooon
gbooobooboooooboobobobooobooooon
000 «0000000 000000 a)0000
gooooobooboboobooboboobooooo
gboobooobobooooobooooboboooon
gbooooobooboobooooooocooboobon
ooooog

0000000 «0000000 000000 b)
gboooooboobooobooboboooooon
ooboooooooooooooboooobooooon



obobooboooboobobooooooboooboooon
obobobooboooobooboobobgooooo
gboboboooooobobobobooboooo
ooboooboobooobooooooooooooo
oboboboooooooboboboooooooo
oboboooooooooooobobgooooo
goboboooooobooboooobooooooooo
obobooooooooobobooooooooo
gbobooobooobobooboooooooooo
gbooobooobOoooboooooooooobooon
gboobooboobooboooboobooboooooo
obooooooooooon
gbobooboboboooooooooboban
oboboOooobooooooooooobooooo
gboboobooboooboobobooooooooo
glooooooboooboboooooooboooo
gobooooob20000000000000000
obobooboboboobooooboooooooon
oooobo200000000000000DO0

4. Oggoboobouoodobobobooodb

(1) 00000000

obobooboobooooooobobooboobooo
gbobooooobobobooboboooooooo
oboboobooboooooboobobooboooooo
oboboooboobooobobooboooooboo
boboboooboooooooboobobooboooo
gbobooobooooobobooboooooooooo
ooooooooon
gbooooooooobooboooooboooaon
obO:toooboooobooboooooboooooo
ooooobobooo+—-1000000¢t+1000
obooboooboobobooooobo«bbon 2
gbobobOoooooooboobobobooooo
obooooOobooo1ooo0boooon
gbobooboooo-1sb0obobobobt+10
ocooooooooo e, 000000n0ot+1000
o:00ogoooooooboooboobooooooooo
g:tboooobooooboobooood
O0O:t0000OD0OD0000 «0OOOOO0O000 hy—y
cooopoooosbOOOOOOD e ,O00DOOO
gobobooooobooobob cobboooboon 2
oobooO0ooooOoOoobooobnon ., 000000
gooooooboooobooboobooboooobooo
gbobobooooboooooboobobooboooo
gbobobooboooooboobobobooooo
oboobooooobooboobobooooooooo

t # t+1 4 t+2
hi—1 61 04 Or+1
., Ll c d | f h |
ﬁiﬂztab l, Te T
Zt —— ht
Stay & C— -
Stay&NWJﬁ hita
Leave
hy 0 M
bl g i1
R E+1 ;CJHJ) { f [1
Zt41— heyr

0-15 D0oOoooOo(@ooon)

ooobooobobooobobob+obOobooon
oboooobooboobobooooobooog
ooooootoooooOobOOobobobbobdo0on
oo hnrbO000DDDOOOeODOOOODO0O00
o000 fOO0O00DOOOO0OOOODOOOOOODOO
ooobobooooooobobooooooooo
gbobooboooobooooboooobooboon
gbooooobooboobooooooooobobon
goooooobobooboboboboobooooon
ooobooooooooobobooooooooo
gboobooobobobooobooboooooboboon
obooooobooboobobooooooooooon
ogobooo MOOODOOOOOOOODOODOOO
gboobooooobooooboboboooooboooon
gobobg0oboooon 000000000
ob++100000000 100000000000
oboooooooobooboooooooo
Uo¢+20000000¢«++10000000000
AhOO00O0t+100000 R O0000OOOOO
o000 «:00D000C000000t+10000 041
gooooboooooboooboooot+100000
gbobooboooboooobooobooboott+1000
gbooobot:0ooooobooooboobooot+100
oboooooboooobootoooooboooon
oooodoooooo:+1000000004000
gb:toboooobobooobobooboooobooon
t+10000000000000000000000
ogoooooobo+obgoo3bobonbooooon
oooboooboobotooo t+1000b0O00O
he,hya <20000000000000000000
oboooooboooooboboooooon

(2) 00t+100000
0000000000¢000000000000
000000000000000000000000



000000000000000000¢t+10000
000000000000000000000000
t+10000100000000000000000
000000000000000006,4,00000
00000000¢+100000 (14)00 (1500
00 {StayLeave} 000000000000000O
000000000000000000000000
000000000000000000000000
000000000000000 AZ,0AY, 0000

0D000000000¢+100000000000
oooooo

M+h, — 01 >1 = Stay (14a)

(14Db)
0000000000000 6%h) =M+hd,—1
oooooo

gbobogoboobbo¢«+100000000000
googoo

M + hgrl — 641 <1 = Leave

hﬁrl —6i41>1 = Stay (15a)

(15b)

0000000000 V() =k, —1000000
00000t+10000000000000000
t+100000000000000000000000
0000000000000000000000000
00¢+100000000R%, 0A8, +M—-1>1
0000000000000000000
a) A, >2-MO0O
0-16(2) 0000000000000 641 =10
000000000000000000000000
000000000000000 24, 0000000
0000000 EUf 00000000

hﬁ_l — 6111 <1 = Leave

1
nmeUf:iA(hﬁ4+A17071yfwwazal(w)

Zt41
000000000 hyr =14+h) 2, 0000000
goooboi1booboboooon

_1
sl = (5)77 w0 (17)
0000000000000 kyy >20000000
000000000000000000000000
0000000000000000000000000
b) A, <2-MO0O
0-16(b) 00000000000 6°(hy) 0000
0000000000 ¢+1000000000000
000000000000000000000000
00000000000000 EUyY 000000

0 (het1)
max EUS :/ (R +M—0—1)-f(0)d0—22,
Zt41 0
(18)

UG Ve

e + M hest + M

hepr 4+ M — 041 hesr + M — 0440

0°1 Oy
— -
stay leave

(b)h{, >2-M OO0

U-16 00O ¢+100000

1 Or1
PR
stay

(a)hf,, <2—-MOODO

000000000 by =1+h) 28, 0000000
000100000000

(h) 280 + M)ah) 205t = 22041 (19)

gbooobooobooboooobooobo 4 0o0ao

dzi41
Tip >0 (20)

000000000000000000000000
000 %z, 0000000
000¢+1000000000000000000
0000000000000 M=0000000000
00000 KRS, <2-MOO0D00000 (200000
000000000000000000000 ¢t+10
000000000000000000000

(3) 0DO¢t0O0O000
00000+¢+10000000000000000
000000000 +¢+00000000000000

I3
it
]. + ﬂ[ """""""" h
}H, - gt
]. ””””””””””””””””””” !
0 . -
o2 0 0;
HS BHhiwn
stay leave

U-17 OO0 t0O00O00

0-17000000000 t00000 {Stay,Leave}
00000o0O00ooOoOoooOoOoo (2nyoooooo
goo -

hy —0;, >1& 9t§91(ht) =h;—1 = Stay (21&)
(21b)

él(ht)DDDDDDDDDDDDDDDDDDDDD
obooooboooocoog

0, > 60, (h;) = Leave



obobooboooobooooobooboobobon
oobooooooooooboooboobooo MMOOOo
oooooooooooooo MOOOOoooooM
obooobooobOoooobooboooboooooon
oboooboooboooboobD 1oo00b0oooboooon
oobmMODOOOODOOOOoOooooooobooo
oobooo1+MO00DOO0OOO0ODOODOOOO
oboobooooooboooboooooboooobooon

he—0,>1+M
&0, <O(h)=hy—M—-1=00000 (22a)
0; > 602(h;) > 0000000 (22b)

f,(h) 0000000000000 0000000O0
000000000 k-6,0000000MO000
000000000000000000000000
000000000000 3M 0000000000
000000000000000000000000
0000000000+¢+000000 MOO00000O
00000000000000000MOO00000O
00000000 (21)00 (22)0000000000
00000000000000000000

0-2.000000<¢:00000

oo oooo 1 oooo 2
0, < 05(hy) stay oDoooo
Oy(hye) < 0, < 61 (hy) stay Ooooooo

0, > 0, (hy) leave

gb¢«0obobo0t¢t+10000000000000
ubtoboboobooobobooooooobooo
go-30000000

u-3:000000

goo

oooo (bOboo0oo goooood
oo 0t+1 SGC ’UlC 2:M+htc+179t+1
00 Opy1 > 0° v§ = 3M
oo 0t+1 SQN ’U{V = h{\j_l—GtH
oo 9t+1 >9N 'Uév =0

000000000000000000000000
0000000000000000000000000
0000000 ¢0000000003M0000
00 A,O000D0D0000¢00000000000
0000-3000000000000000
(00oDoDooo0)

0¢ 1
wMﬁ&y:/ ﬁw+/v%9 (23)
0 0c
(Doooooo)
oN 1
vmm%yz/ WM+/1§M (24)
0 oN

12

0(23)00 (2400 10000000000000
goodooboooo 20000b000ooooon
00000000000000000¢t+100000
00000000000000000 VY =00000

got¢toooooooboobooouoooooao
oooooooobobobobotooog cobooooo
000 WOOOO0OO0OO0O0O0000000d 2000
ooo

02
maxW = [ {h,— 0 — M+ V(M,hS,)}do
Ze 0

A
+/ {hy — 0+ V (M, R )} do
02

(25)

1
+ [ {0+ VY}do — 270
01
0000000000000 00000000000

goooooobobooboboboooooooooo
gboooboooboboooooboboooooooo
obooooobooooooboo

(4) 000000
0000000000000000000 MOOO
000000000000000000000000
0000000000-180 @=05,4=030000
000000000000000000000000
00000000 MOOO0O000000000000
00000000000000000000 2200
0000000000000000000000-180
00000000000000 hy <20hyyy <2—M
ooooooo

BROAWAR

; 1s 10 AER(FEHY
15 1D AER(RERL

025

005 01 0B

Cattle sze

(b) 00000000000

02 03 0®

goooooooogod

‘‘‘‘‘‘‘‘‘‘

0-18 OOOooOon

() 0000000 MODDOOOOOtOOOOO
gboooboooooboobobobooooooboooon
gbooooboobooobooboboooooooon
oboooooooboobooboboooooooon



gogboaobooobobooobboobboaon
gobbooboobobooobobooobobooon
gbooobOobooooboboooobooboooon

(h)0OOODOOOOD00000000000000
000O00+¢00000 A000000000000
00000000000000000000 ¢t+100
000 hS,,,hY,0000000()00000000
00000¢0000000000000000000
0000¢+00000000 MOO0O0O000000
0000000¢+1000000000 (200000
000000000000000000000000
000000000000000000000000
000 AS,000 MOOOODOOOODOO0OOOOO
000000000000000000000000
0000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000

(c)0000000000000000000000
00000000000000000 6;(h) = he — 1
000000000000 ()OO0 AD00000
00000000000000000000000 t0
000000000000000000000000
000000000000000000000000
0000000000000000000000

()DO000O000U0U0O0O0OOoOOOoDOoUOOoooO
ootoooooooobboooobooooboboooo
obobooboobooooobobobogoboooooo
gbobobobooooobobobobooboooo
oboboobOooooooboboboobooooo
oboboooboobooboobobooboooooboooo
ooooboooooooooooooooMOboOOOd
gboboobOooboooboobobooocooooooon
obobooboooboooooboboboboooooo
obobooobooboooboobobobobgooboooo
gbooooobooog

obobooboooobooooobooboobobon
obobooobooooobobobobooooo
gboboooboboboboooooboobooboooboo
oboooboooboooobobooooobooobooon
oooobooooooobooooooooboooooboo
gboboboooooobobooooooooo
gbobobOoobooobooboboboboooooo
obobOoobooooooobobobooboooooo

13

guoboboogobooooobboooboooobooab
gogboboobooobooobbooobooon
gbooooboooooooboboboooooooon
gboooooooooobooboboooooooon
goboooobogbbooboodaod

5. Uoono

oooboooooboooooboobobooooooon
gboboboobogo3booooobooooooon
gboobooooocbooboboboboooooon
ooooooboobobooooboooobooooon
oooooooboboooobobooooooooo
gboobooooooooobobobooooooon
gboooooooooooboobobooooooon
gboobooooooobobobooboooooooon
oobooooooboooobooooooooooboo
gboboobooobooooboobooboobooDbo
obooboooboboooooooobooboooon
gooboboooooooboboboooooooo
gbooooboobooboboooobooo

gboooobobOoboooboobooboobooboon
gbobobobooboooooboboboooooo
gboooboooooboooooboboboobooboooo
ugbooboooboobooboooooobooboooo
obooooobooooboobooboooooooon
gooobooboobooboooobooobboobo
gboooboboooooboobobooooboooon
gbooooooobooboboboooooooon
oooooobooboobobobobooobooooon
oooboboboooboobooooobooooo
gboboooboooooboobobobooooooon
oboooon

ooobooobooooooooobooboooon
gboboobooooooboboboooooboooon
gboboboboooooboboooooooon
goobooooboboobooboboobooooooon
goooooboobooobooooboooooooo
gbobooboooooboobobobooooooon
oobooooooooobooobooooboooooo
goobooooboooboobobooooooboooo
gboobooooobooooboboboooooboooon
gbobooboooooboobobobooooooon
oboooobooooooo

gooog

1) Posner, R. A.:A Theory of Primitive Society, with
Special Reference to Law, J. ofLaw and Economics,
XXIIT: 1-53, April 1980.



2)

Jean-Philippe Platteaul Anita Abraham:An Inquiry
into Quasi-Credit Contracts:The Role of Reciprocal
Credit and Interlinked Deals in Small-Scale Fishing
Communities, 1987

Stephen Devereux:Livelihood Insecurity and Social
Protection:A Re-emerging Issue in Rural Develop-
ment,Development Policy Reviw,2001,19(4):507-519

oooooooOo:.00o0ooooOooUooooooog
—0000000o0bOo0oonon0—1999

Vidal, J.-P.: The Effect of Emigration on Human
Capital Formation, Journal of Population Economics,
vol.11, pp.589-600, 1998.

Gazi Mahabubul Alam, Kazi Enamul Hoque,
Md.Taher Billal Khalifa, Saedah Binti Siraj and
Muhammad Faizal Bin A.Ghani: The role of agricul-
ture education and training on agriculture economics
and national development of Bangladesh,African
Journal of Agricultural Research Vol.4(12),pp.1334-
1350,2009

John L.Rodgers: Differential human capital and
structural evolution in agriculture,Agricultual Eco-
nomics 11(1994)1-17

Wallace E. Huffman:Human Capital:Education and
Agriculture,Handbook of Agricultural Economics,
Volume 1,Edited by B.Gardner and G.Rausser,2001

Ljungqvist,L.: Economic Underdevelopment: The
Case of a Missing Market for Human Capital, Journal
of Development Economics, Vol.2, pp219-239, 1993.

10)

11)

12)

13)

14)

15)

16)
17)
18)

Income Distribution and
Studies,

Galor,O. and Zeira,J.:
Macroeconomics, Review of FEconomic
Vol.60, pp35-52, 1993.

Eswaran,M. and Kotwal,A.: Implications of Credit
Constraints for Risk Behavior in Less Developed
Economies, Oxford Economic Papers, vol.42, Issue 2,
pp473-482, 1990.

Rosenzweig,M. and Wolpin,K.: Credit Market Con-
straints, Consumption Smoothing and the Accumu-
lation of Durable Production Assets in Low-income
Countries: Investment in Bullocks in India, Journal of
Political Economy, Vol.101, Issue 2, pp.223-244, 1993.
Zimmerman,F. and Carter,M.R.: Asset Smoothing,
Consumption Smoothing and Reproduction of In-
equality under Risk and Subsistence Constraints,
Journal of Development Economics, Vol.71, pp.233-
260, 2003.
Ogooo:000ooobobbbooooooooaa
00ooooooooooooOooooooo,odo
0000ooooooooono2008.

Population Division, Department of Economic and
Social Affairs, UN:World Urbanization Prospects:
The 2005 Revision
000oooooooo:oooo200300 30
00:000,20120 050 040
ooo0:.00oooOo0oooooooooooooo
0000ooooooooooooo,2006

DISASTER RISK AND HUMAN CAPITAL FORMATION IN RURAL AREAS
OF DEVELOPING COUNTRIESO
THE EFFECT OF INFORMAL INSURANCE ON EMIGRATION

Shiyu ZHANG and Muneta YOKOMATSU

Nowadays, in the rural areas of many developing countries, the farmers are still living a life depending

on the weather conditions.

They have little savings and little chance to finance from the banks, thus

they are extremely vulnerable to the natural disasters. This paper aims to analyze the human capital
formation under disaster risk in rural areas of developing countries. Taking intergenerational externalities
into consideration, this paper builds a three-period overlapping generations model. Findings in this paper
show that farmers are exposed to the risk of emigration without informal insurance and the existence of
a vicious circle between low human capital and little human capital investment is confirmed. Moreover,
quasi-credit contract could prevent large-scale emigration but might bring down the incentive to invest in
human capital at the same time. However, within a certain range, saving of livestock might be effective to
reduce emigration and raise the human capital investment as well.

14



