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4.3 7055 LDEE

ZIZTi. ERME LT VB RBICHE T D ICH T2 » THRERT — X OFRNFFEB IO
HEDOEZ FREIT 7 —C LR TEHET 3,

4.3.1 I EDERE

X-6 TR LS, FATOB SRR ETET 2720, PISEER - PISRaEo 2
DD —ZNTDONTAT I, PR ORE, #REEERERMEOTILOL L, 2hE
iS5 2 8T B E R OBRIERT ),

ZIT, BiSREBEIC K VAT 25T 4.3.2 TERTHKRET—HDw 4. yDIE
Briend,

4.3.2 INT A —B DFHEHIAH
(1) INS A—F DFHEHIAH
BN, BT MCBITDEFENRT A —H ZRET D, AMEITIVEES. WEES. BE
NS0 D, EBIOT — & OfEE LOHEFH B O\ TIE 5 ETHIRER T2 b0 L
T 5,

K-1 EHOREEANEDRE

WA SREET—42

T ANEDFHE

nj AH IEEEL
0 S ElG R IETEE
5z W& PERCRE R WA
Sk A PEE AR A
7 F|7-2 WA H
V4 HopfrE AR IETEEL

HERERE DY = T R A —H ..
a; Gell o3 IETEEL

17




o | HEE GERARD "

| miEE (RE - 2% MR

6| WAL WA (R E IR 0E)

¢ | AR E WAL (e E IR 2 0E)

b | e I AR, DU P
T | (ABE D) WAL

P | e MK

S| miEEr MR

B | AR D AT, DI
mt | RO AR (AR ) | PR

5, | AoEEAOMES A

W | B (1 AEARDEY) MK

| SRR 5 =7 Py

y | HROESTT A ST
T — 5
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o | I L THIOEE AR

1 BIRIE R R OAEIC L BEREL B S ETRE

(2) FHEHBHEOHRE
7n 7T LAOREHMAERET D, 2 TIEEFNEENGHMAEE TE DM (K
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433 REERBOFRE Y DFE
AEEIN ) B 2 R BB RIS & DL T D & 9 1T 5,
V(a,h) = vy +via*=? + v,p17°
Wa, E LRz X 0 | ol EBasc o —FE oMy e LTTFRRO LBV R TE S,
Vo= (1-60)v,a™®
V,=(1-6)v,h7 "

2Dk T T g T OMEEZ. AR Dc(0). m(0), z(0)&ZFHLT 2 K 9 72V(a, h)D
KIEE v ZRET D, 72720, i@l 6. FetldlR—OREEEBEFF> b O
L., ZZCHeaRkEREROH L LT D, LoT, vIZAETOREICHELEE
25,

FatORELREIL, FTRoLBh &5,

V(a,h) = max E [Z u(e'(©), (1 = eHz(D)) - At
t=0

s.t b(t+1)={1+r(OFQ—yHb®)+ w(t)-(1—wh(t) +ri ) - (1 —HT
@) —n' (m' () —¢
h(t+1) = (1= 6y) - h(t) + - mi(t)

F ((1 — oYk, (1 -y )b, (1 -7t )T)

= Bo{(1 — wHh}* - {(1 —ypHb}*2 - {(1 — 7' )T)}%
n'mY) = no +ny - mt + 5 - (mh)?

FRLoME 2 BRI ETE L TR,

V(a,h) = max E[u(c\,(1—¢YHz) +A-V(a+ AL h+ HY)]
= max {Z wlulch, A—pHz2)+A-V +V, - AL+ V), - Hl)]}
1

(1—=A)-V(a,h) = max {Z pluc, 1 —pHz) + A- (V, - AL+ V- HY)]
I

Where
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A= F() = {8+ (1= 8) - pla® - c'(®) — ' (m!(®))

—{A-9HA = 8&) - (1 - eH(1 =83z
H'=-6,-h+¢-m
AL HNISKEHINS U G e L ON s PR 0B b2 £ T,

Fat O MEERIL. . mb ZIZ oW TO DO RE{LSM 2/ 2 & TEE SN D,
ENENDO—BEOEMLRMIFILLTDO LB 72 D,

ctrucb,(1—pH2)—A-V,=0 (= 26)
zz ot (1=, (1 =92+ A4V, - (1= 8} = A-V, Tt (1 = YH{F,/
A-yH+ A -8)} (= 27)

571 (ml)

—V, - + V- 1=0 (X 28)

UTOFIRIC L > T, Wah) DK, vy, v,PF v ) 7 L—a %47 ), Verl.d THEHE
BROBET —ZICHRH LEDET, F¥ V7 L—va 27560 LT 5,
D ¢(0),a(0),h(0)DF—2BLV, z D 1 BEOEEILEHERITNZ T, 1, +y, =1%
DV, YV, RO D,

@ OB LTI~ ml(©0), m' = - {”—2 h L—nl}ot JRVRE Tor
® OBLV@ZFFNT, FRFRKIL Vv & RD D,
SRICED . vARE L, BB E D,

GDP iZU T LR L7225,

GDP=Y,Y,
Z (1=, K, (1= THT;)
J
= % B{(1 - ) H} {1 - pOK ) - T (£ 29)
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4.3.4 735 J7DHE
FEROFIEEITH Z & Tt BT 1T 5 GDP R Gini 4RI 2 TEARIEE 5 DN A

ik SN D, M EZFHIR T X TIZOWTITH 2 & T, PiEERDr— A, PikEE
WD r—2ADZNLNUITHONT, TREOEBY ST T 7R B S 1D,

X-8 #HEOH (£D1)
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435 HXIRENRDE L

BiSFE N RIT, BISREEDOHED GDP DHES, VARBOEDOERE 2D Z LT,
FEXIA 72 & L THMR T 5,

GDP ;
o i B E A
B S E 2R DO= GDP
Gini FREL - o in
PSR RO —l
Eand - . T Mz
2 T T T T T T T T
— GDP with 50%-DRR / GDP without DRR
16— GDP with 20%-DRR / GDP without DRR |
&
o 16r .
5
O 14r _
S
= 12p .
o
a ’-’M
O 1. §
—
o
X 08r- .
O
K
= 06 =
=
o
0 0.4 .
)
02r .
0 ! ! I I I I I I I
0 2 4 6 8 10 12 14 16 18 20

Period

B-10 FRBAUNRDERICK S GOP DE ()
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¥ 3% DR?AD ETIJ VerldDTF—Aa2t v FDIEE

5 T—41ty hOEE
AKRETIE Verl 4 IZBIF A —ARZT 4 T BE T — 2ty NONE, BLO—KHAR
REFTIEIZOWTEBROT — X2 L0 fiFaid 5,

51 T—AREIZHE T BRE
Verld O —AALF ¢\ 27 —21%, FHIE LCHEDOT — & 238 it R
TOTF=F_R=2BH SN TV IEELFEAT2b0 T2, DI AT, Fr—ARY

T AIZBWTIELL FOSRMY: - EDO L & TTF— X ZIUET 5,

- TGRSR 5 BEfE (RBEIN, AR, PR, B, RE#R) ZRETDHILENTRETH

o3

C REHES OB TICESE . NOE 20% L0 5 BE (REN, &N, T, §56.
BEM) T D2 L RREEFEE UCHEET 5,
CFHEHERDOT =2 A ANTHR v U T L— g U EIT 9 72, HEMEEITITRE K
ERNEZ SR TEERET D,

- BERHHOH DT, HED 202 10 FEREDOMICIAE LI REN R JEE
DF—Z &AL LTI L, MED GDP NHEHTEX 5L 9105 2 & 2 HetE+
%

WED GDP OE{b A E 2 T TE L TBMAZBETE ORELIT O 2D, KEF
O GDP NEMEEET NV ENEET D X O 1T, IMNIREITRE 2R TEHTH 5 Hil
RO ERET 5,

il
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52 7OSSLICAVWAEHDERTESE

T 7T MMMEHTHER, RTETEBLO, FRELTRFRE DI —RARAZT 4
TOREEZ TRITRT, MM LN T — X 2OV TIE 5.3 I THIEAFRL T 5,

x-11 ZEROBEFEBLUVT—RRE T 1I2E T 5% EH

5 et T—RRETAITEITHRERE

(RFRA )
BiEEHET—2
Wi A0 (2004 4F)
155,151,394 A
sertEh - RERTT
FifaE = to AonT—2ThH | REEHALD (2004 4)
nj AB D, HEHT—2NLERETH, SWANAZPFTEORE I U T 5 BRIz oH
setih  TEEEG 847 (2007), TR 707 7
AN RE¥RZY « £ 2T LHFIE] OF —X
ZRAT57729)
AP ¢ 31,030,279 A
(BB ZNFHICAA D 20%5300 %)
P D EREIC LS ERET S,
somgpe | THORRCESSRET S 0.05
I:r»_.
0.2
5 PRE AL DG FENNEEIR 10~30% L W % E
z S e N MHIEL . N P 5F g X RF - RS
3t e R ; e A . , . =l .
ey | PIREREEE ) HHORRCESSRET S D - AR - ST - T, AR
%
Ok AFEEARRIEE | KEOFERIZESERET D, 0.02
_ . Fit L EOBHIC L > TIRES f
' Al AT, WARICEE 5. NEMICES .
HFERE A B 212, GDP 24 | 63.0198
. » BHEICHIEME & LTRE, ki | =GDP oW/ (0)*1K (0)%2T(0)%
i T A= AR . - . ~
B | BIREAREL | ) e o R E T | BHE (14 0.095) T CHRET B & BE,
%, SREH T 5.3 1M
EREREAEa T =477 ARTH | a;=0.52
@ EFEBAEOY . | ELEBOAEZEO NIER, ¥ | a,=0.40
¢ TG A=K MEAR, LHOSEERNOHE | a3 = 0.08
35, SRTE T 1EIT 5.3 1 FEH
ERHADTF—%
! o bR OP T, FMOKEEE | 15t (poorest) : $176.0
“ HERH GFmA) EA Ny 7 REESN, NAMIZ | 20d (poor) $242.2
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RESE

T—RRAAT4IZE T+ BHREE

(INFRA )
EE D, 7272 L. PIWMEIZEG | 3+ (middle) : $303.8
BOT— X EERT D, 4t (rich) $410.3
5t (richest) : $815.1
s Hi# : HOUSEHOLD INTEGRATED
ECONOMIC SURVEY, Pakistan
15t (poorest) : $263
2nd (poor) $362
3rd (middle) : $454
s L% £l i #6153
| mmwE (R | R s sEEERS, REL, | O Nhest s 31218
Z | g zap DR D7 — 5 b | ) P # Ao Housing (rent &
7% other costs) + RURAL (231 5l &£ D& E|
° £ 8.67~9.99%75 10% L RET D,
M H L : HOUSEHOLD INTEGRATED
ECONOMIC SURVEY, Pakistan
KR E TR 5.3.2)ICFEilk
2
P AR o Y £ R [ 3 BEAERIZE 7 — 412 k) B XKBE 3 Kraay and Raddatz (2007), Poverty
T traps, aid, and growth, Journal of
Development Economics, 82, 315-347.
0 LKE
#David (1998) TiZ. [The least cost
c ATV EHERE | BRI T — X IC KV ERE requirement for sustaining an individual’s
minimum dietary needs is approximately
$300 a year (in 1980 dollars).| &#R/ &St TW
%
15t (poorest) : $1104.3
BRI GO — 5 16, Bl | 2 20D $1534.4
e e 3rd (middle) : $1906.4
T3 L SRERIZ L 0 $24) L TRE, 4% (rich) $2487.6
by S NE e B OYHEEE R Z LT, AN o (richest) : 4579'9
AMCEE D, L, G | O Tichest) | 84579,
S D T — 2 R D . Xtﬂ'/\ : Fman.ce Division, qovernment of
Pakistan, Pakistan Economic Survey. ([E T
HE)
M E 7S 5.3. 2@ R
1st(poorest) 9.5%
2nd(poor) 13.2%
= L. | BREEORER Y =T #2552 | 3rd(middle) 16.4%
U HREROET | o 4th(rich) 21.4%
5th(richest) 39.4%
KR E 7T 5.3.20@)1CFRilk
U e, | POREDRD DARENERIC | e g 5,
JAA REsNn,
SRR A REA SR & LT | 1st (poorest) : 3.22years
]1,' A )\E"Ji%jﬁq)gfﬁ%%?ﬁ?@"éo 2nd (poor) 3.92years
' o HEOFFHT — B ERI OB | 3* (middle) ©  4.24years
FROT—2ERET D, 4% (rich) 4.39years
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N s T—ARETAI2H1T RENE
T HREHE SER A L)
5th (richest) :  5.57years
%*ﬁ&i53m® GivE
! IR [ B D A . WARIZTE
™ B PERICES S x%&ﬁjﬂf@ 5.3.2(5)4:%3%%
HEBRERFEE NNERDOEZEN D
J ANHEARDORFE | HeHT 5, 0.075
Sx | E MARBEARDMEEE BT 58 | D/5% 2% L OFHRBERD HHER,
. MEREH T 5.3.2(0)1 50 #
W EE&R(1 ANE | FetthEoickTES A 1
/ A7) na7=o, WERICEE D -
o 7.98
moo 44.2
— ANY7= 0 OB « FrtOHEH 3.30
V% A I3t/ 7R AN D
n; I A2 A B f_fﬁ;/\éﬁgﬁxﬂﬁ@%{;ﬁﬁ o HE 3.70
- = . 5 o 1 .
e A I i e T I AL
T LD NAT A5 4.50
4.90
MRRE S EIE 5.3.20) I 70 #
vi WO =T /S|y +y, =T CEMO RN o
e S A—p EED. WAERNCEE D
BXETF—42
. 0.0000018%~0.000012%
,—-—- 'LE'J 0)«(%0) R o —
IE BEDREOT I ORI | e gt . 44 BE T 5
wj e IZ L > CHEEORENR 2D | L, .
BARDOHE At BRI B ERE-FEELTND,
il o WERE ST IEIT 5.3.3 ICEH
1st(poorest) : 2.0%~22%
. o - 2nd(poor)  : 1.9%~8.2%
. KEIZ ;5%% %f?km®7 yiﬁfﬁ° 3rd(middle) : 5.5%~22%
®;j e o ko> CTHREDORENRR S .
HREDE AT R R . 4th(rich)  : 0.7%~8.4%
eI B 5th(richest) : 0.9%~5.4%
KERE 11T 5.3.3 (20
7.9%~55%
2T =X DOHIFIDT- 0, AENIEPEE TR ER
. ERE-TFELELTND
ILEJ @(((% ,—'—»O i o
| iy s | BEOREOT 20 HRE S/SF XK D 1976 H~2011 4 (36 4E) 0
lp b P o BEE&LJ:OT%EZEE‘@ /é 75‘5\:73?5 —
R DY R o T, BRI T A DBERSTND
H e ° XEE»EMDAFWQ%Q HERERTT (EE
GDP, EREIE)
XERE ST 5.3.3 10k
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5.3 #EEt LI-EHDEKRESZE

531 #HEEFT—4
(1) EffES R

ik & 2t 5 ECTHRERMEIOH 2 WM 2RI L-mE 10 2L EoHE o
GDP OZUIZHONWT, B ZHE TE 2R EXITO 2 L2 BHIIZ, KEFD GDP O ERE
EET D GDP BAEET D £ 512, AMAZREAN R E 2 R T A TH 2 Bl MR i & % E
T 5,

FREAMRE BIZAPEE A b 212, GDP 2 PRI 2BSICHEM L L CRET L5 T
HY, FTROXLIICHESND, WINnb, FEIEEEDNT 2 —2 21T 2,

GDP, .
B(0) = romkom rom (X 30)
LA,
BlIIHMESRICEDE T, BFEEOMELZT L EINELTWNDHTZD,
B(t) =B(0)-(1+p)tt (X 31)
EREIND,

[(F—RRE T 1 DFRFEHI]

PRFE AL DRETIT, HAEFEL 2004 £ LT BODEAE T L, & S IEED
A BIE 2010 20 GDPIZAET H L H512% v U 7 L—r 3 U EITo 1246 R, £=0.095 &
BEL TS,

28



(2) AEBEHBDTTINSA—A
HERER DY = 7 RT A —Z a3 A #ERS % Cobb-Daglass M T E LI BEOAFER D
NHIEAFNE, AFEEABAE, T 3 SOAEEEZOHELRN LR E SN HEH
Tho, HELREOBERITELEERNOREIND,
BLLEREE FIAILL TOREO LB VITH 2 ENEZDND,

[7—RRB T 14 DFREH]

INFRAL L DOBE T, il - BRAERE - LD 3 SOSEILERO SR & 2 D A pEFHD
TH A PEEEEERN O L, AR =T T A =2 OENT 5, FIRIZTERD L
B THD,

®-12 LEBBOL TN A—S2OEHFIE

BEEMEOEA | HE | RO ATHOkE Y ﬁ;fﬁ@ A
Labor 0.39 0.39(57 1) 0.39+0.13=0.52 a,
Agriculture Capital 0.09
fnformal 0.30GH i %0) 0.3+0.1=0.4 @
non-agricultural 0.21
Capital
Land 0.06 0.06(1:1h) 0.06+0.02=0.08 as
Transfers 0.06

0.25
Others 0.19 (2 Ofh)
TOMIZONTIE, F7 Ml - RIFHE - T 3 SOk
(0.39:0.30:0.06)IZ )it U T & HITHSY LIRY 31 %,

LibEXu,
a€ {a,, ay, as}=1{0.52,0.40,0.08}
LRREIND,
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532 REtODT—%4
(1) HERUMMEE (it AR

WIREPEICRE S T %R « FMIASRA by 712 SN METH L8, 2 2 T
DIBEICK LT, RBEEA LD BEET D,

FROBHRICS L, RSITOT — 2 2T, M L WHBEOIIEE R ET S,
ET. GDP I blirE D & ABRERICHNDBEMZBRE, oo/ 2 HE L WG PEIZ Rl
T 5, NBEAROEEIAEOUFTRER (Fit LBUNOXXHOEFE) OF —2 255
BRET D, 12, MBI Y 7 > TOMIEPFED LT D 9 5 Housing(rent & other
cost) DEZ FHWVWTIRET 2 (FRIOHIZZI), 612, BEMEEREO T —% 2 AT,
K fE O - WRVEEER RN D, %%%F:owfiég’\thﬁ’@%#ét
D, MAFEEEZE LT, Fl20E 10 £ TEAT 2 S 8E LI2SEI21T 10% THIV & L7-fE
EEATLZENBZLND,

[7—RRB T 4 DFREHI]

100%( $101,704,136,879)

($69,456,518,237)
($27,968,481,134)

$170,241,847,034

A

H-13 HE L MHIEEDOHEDOHETFEZDH

NERAL CORETIE, BEREGOT =20 b, — AU OFEREGHS 27.6 KL
BRE L, TOMEICHRADZNT CTANEA~ORE LT 5, GDP OIS & AE
ARASOEERE NN TR B EMREELE LTV 5D,

FatiHE O ERIEE%ED 9 H Housing( rent&other costs) D7 — X L 0 | {HE L MH0E
PED B (13%) 2R E LBl L. & BICFKEHRAT — & 2 W CHEE R OB PE Sy Bl &2
T, BERDO— N4ET20 O L MG EZFFD,

MBIEPEIC OV TIIS BIZA by ZITHE T 2720 10% THN Y R L2EZEHT 2,
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®-14 HELYHNEEONHEOEL

L=y BERE RIS = 7 (%) 4% (USD) W & EE(USD)
A NE (Poorest) 9.0% $176.0 $263.0
%5 2 E A g (Poor) 12.4% $242.2 $361.8
Hifi g (Middle) 15.6% $303.8 $453.9
% 2 B JE (Rich) 21.1% $410.3 $613.8
B )E (Richest) 41.9% $815.1 $1,218.0

(2) &REE
BREPED I A Ny 7 OWMETH D720, EUEFD GDP 2H|5[FETHIV K9 2 & THE
BEARA Ny K EFE L, Zhd 7 a—TCh RIS DBELOERIC X0 KRB ICoE L7z
e 72, Ak, A b7 HEKE THDHb,ORIYIE 7 0 —Th 5 RETFHFELO LTk
BIXRR D0, AFEERA by 7T =2 OREENT — 2 IR LW, 2 2 Tidsy
FULLENFE U CTh D EERIT 5 2 & TRHEAET 2,

[(r—RRZ T 4 DFEH]
NRERAL L ORETIL., 2004 FOEBEDEFEERA Ny 7T TFRROBEHINS
$360, 340 (Million USD, (2005 USD)) &&RE I D,
riIFIGIHR, PB L UOPIIKERERNOIRESN LI EHTH D,
a,-P-GDP,
-0 Py
ZZC, r=0.0725, P=Y - (1—w)% - (1 —1)% - (1—1))% =0.9304,
Py =2+ (1 —;) ==0.8569
ZhE 2004 FEOKPEEA D OEFTH S 31,026,279 A TESH Z LT ANYS720 D
HRFEEARR Ny 7 27T 5, — AUV EHAEGARR by 713$2,322.5 L7225,
IhE, WEFEORRTRSTH L TT, SRMEEITROLBYRESNS,
®-15 SO EREEAVEEMEEOEH

0= = $360,340(Million USD)

W i AT Sy B 2 (%) & #E(USD)
& NJE (Poorest) 9.5 $1,104.3
%5 2 EINJF (Poor) 13.2 $1,534.4
Wil E (Middle) 16.4 $1,906.4
% 2 BAE (Rich) 21.4 $2,487.6
i &E #JE (Richest) 39.4 $4,579.9
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(3) THEFE

THIONEIRIT, W OGRMEPEDHRREEETHSH L LTWD, £, HHOSE
FIIHUEIRE L, EBILARNBD LT 5,

Lo T, EHIOSEERT 0 13

bi(0) N
Tshare = Zl]Jj(O) (X 32)

LoT, —AH7 o LHMpTHEE AT
T;(0) = [share (X 33)
nj
L%,
[—RRBZT 1 DEREH]
INF AL DFRETIX, Y OEEED SRR L Rk ERE L, THOSESEIZLLT

DEBVREEBIR> TV D,
&-16 tHOHELEDNEE

Ve e T (%)
B W& (Poorest) 9.5
% 2 ZINJE (Poor) 13.2
HEE (Middle) 16.4
% 2 B kE (Rich) 21.4
& (Richest) 39.4

(4) AHEXR

ARET N TIEAERONRELEL & U ORI B ERE R L T 5,

L72ii > T, RPN EATHUT, FTEAEEENERE EA T2 L VO REZ W
TV, ZHUTMA T, ARIT LI AR M) LA T @ A pEME O M) BIZER 2 £ T2
X, —EDOXA LT ITBRETDEHREEND, Lo T, FHBFFEKOM L& T,
PR D & DA 72 o THBAEFENEDN ERT2 X 5 RREANLEE LAY, ERRICHE
INEALD DIMIAFRIZ 72 D708\ 2 BRI 2 R 3 BRI T — 2 DSEE L2\, A EID 7
— ATIE, B O ERIF RN H A FENE D RN D EWIHIREE L,

LR AET UNDP CAB S TW DB F RO T — 2 2T 5, 723, )
LRI, 25 UL EOERIE L e o TN D,

G U7 PRI R, BB~ OB E ORI TEIRET 5 720, EARFFERULRE
RENZHEfE LTeT — X ChLOIMEND D, BiHEARMIZ S RWHEAEIEL. TRoOFHO LB
0. BURSHTICE Y ZhEfieT 5,
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DT, BEREHOBFEELED D WVITRFEROT -2 BH L5551, ZnEHn T, BE
BOFE SR BT 5, & 2Tl SFRP RN 3 W O SRk R e ik S
HIAERTH D LAET D 2 & T ARITETHED 100%72 - 12556 O 75 % 5 E
L. T ZICHBEOREREZHENTEDE S Z L THRIBHIO FEm FER R ET 5,
T —ZBRARRT D5E T WEE O AT Em L 5,

(7 —RRE T 14 DEREH]
INFAL L DOBTETIHE, PR EFROHEST —F Z T D,
®-171 HEFHOHER

IR 1980 | 1990 | 2000 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

TEIREF
()

1.7 2.3 3.3 4.5 4.6 4.7 4.7 4.8 4.9 4.9 4.9

272U, BT — & T EO P FER O N =D EitT —% 2 v
IR ERRE Lz, &2 Ty S BRERT 0,1 % 1980 FE4 1 4EH & LT, Togy =[1,2,..33]1 &1
ET D,
h;j="0.00021393- T3;,+0.01226631- T2,,-0.07520949- T,4,,+1.79181699 (X 34)

2004 F O TR FER A IME L 32,

2L, BRI R O T — 2 Tl \Wis®, I 2 TR AR 2 VTR
J& BT AR 2 HER T D

T 2T, CEEEERN, B 3 OB R A N S TR TH D LIET S
Z & T ARITEE D 100%72 » 7o 56 OABMBL PR AR ET 5 2 & T, £ ZICKRKE
DRFREFHENT ALY S Z & THRBHIOBFFEREZREL T 5D,

®-18 R THUZEEROME

e e e P& B XL A
SEYRE RS SR IRAESLL AR L
F(HER)
41% 3.22
50% 3.92
7.843
4.235 54% 4.24
(=4.23/54%)
56% 4.39
71% 5.57
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(6) FFEMDOANERE FEEICHRLC-FE)
t+1 H;ﬁ@)&é’)i%lliiia (3 B £ TOANNBERER L ROBIIBE R 7 v —D NHVEAR
PBEE T2 %, A NERITEES, TRFET 2 & L, RO ANEEZm () LT 5
&

h(t+1) = (1 =6, -h(t) +1-mi(®) (X 35)
ZITou=18EL. ml@®IZHOWTHETIE
mit) =8, - h(t) + {h(t+ 1) — h(t)} (X 36)
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%-19 BRFERAOBEBREEOLLEE H

2004 | 2005 | 2007 | 2010 | “F-¥%)
B & (USD(2005)) | 12.8 | 15.6 | 21.1 | 17.7| 16.8
Fat & (USD(2005)) 9.7] 13.4| 18.1| 25.4| 16.7

&t 22.4| 30.0| 39.2 | 43.1| 33.7
FaHEEEIA (%) 43% | 45% | 46% | 59% | 50%
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R-24 BEXEWERDRE

ABBER ITHEER SREER

0 0.00 0.00 0.00

1 0.00 0.00 0.00

2 0.00 0.01 0.01

3 0.00 0.06 0.11

4 0.04 0.16 1.43
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R-25 BERIZETHIANMBERLLES VI ORE

WAO(AN) HEALCA)

AMHER R

1974 3,015,607 1,498 0.000 0.351 1
1975 3,107,735 900 0.000 0.324 1
1976 3,204,880 9,995 0.003 0.648 3
1977 3,306,985 0 0.000 0.000 0
1978 3,413,422 2,670 0.001 0.405 2
1979 3,923,279 26,559 0.008 0.729 3
1980 3,635,862 116,044 0.032 0.864 4
1981 3,750,850 1 0.000 0.189 0
1982 3,868,314 0 0.000 0.000 0
1983 3,988,404 2,976 0.001 0.378 1
1984 4,111,424 0 0.000 0.000 0
1985 4,237,518 0 0.000 0.000 0
1986 4,366,493 0 0.000 0.000 0
1987 4,497,954 13,307 0.003 0.567 2
1988 4,631,575 3,740 0.001 0.432 2
1989 4,766,961 18 0.000 0.216 1
1990 4,903,694 50 0.000 0.243 1
1991 5,041,781 53 0.000 0.270 1
1992 5,180,884 741 0.000 0.297 1
1993 5,319,841 10,715 0.002 0.540 2
1994 5,457,189 0 0.000 0.000 0
1995 5,591,935 27,249 0.005 0.675 3
1996 5,723,639 17,018 0.003 0.594 2
1997 5,852,719 0 0.000 0.000 0
1998 5,980,152 518,973 0.087 0.945 4
1999 6,107,385 1,315 0.001 0.486 2
2000 6,235,561 8,935 0.001 0.513 2
2001 6,365,040 91,026 0.014 0.837 4
2002 6,495,801 308,161 0.047 0.918 4
2003 6,628,171 214,540 0.032 0.891 4
2004 6,762,426 82,152 0.012 0.810 4
2005 6,898,825 80,795 0.012 0.783 3
2006 7,037,428 7478 0.001 0.459 2
2007 7,178,436 76,079 0.011 0.756 3
2008 7,322,368 979,000 0.134 1.000 4
2009 7,469,844 36,860 0.005 0.702 3
2010 7,621,204 800,247 0.105 0.972 4
2011 1,776,669 23,630 0.003 0.621 3
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£-26 FERIZETHIIMBEREKES VI DRE

ERHETE (ha) EYHEEEIR (ha) THEER RIEERMEY KEZVY

1974 1,384,000 22,450 0.016 0.567 2
1975 1,413,000 650 0.000 0.162 0
1976 1,438,000 9,717 0.007 0.378 1
1977 1,503,000 250,000 0.166 0.918 4
1978 1,504,000 283 0.000 0.108 0
1979 1,494,000 19,248 0.013 0.486 2
1980 1,484,000 2,866 0.002 0.216 1
1981 1,481,000 7,431 0.005 0.324 1
1982 1,476,000 572 0.000 0.135 0
1983 1,467,000 22,907 0.016 0.540 2
1984 1,464,000 0 0.000 0.000 0
1985 1,455,000 13,765 0.009 0.459 2
1986 1,451,000 0 0.000 0.000 0
1987 1,441,000 7,004 0.005 0.297 1
1988 1,431,000 28,950 0.020 0.594 2
1989 1,446,000 6,131 0.004 0.270 1
1990 1,462,000 111,812 0.076 0.837 4
1991 1,492,000 380,778 0.255 0.972 4
1992 1,515,000 1,697 0.001 0.189 0
1993 1,683,000 13,494 0.008 0.405 2
1994 1,650,000 0 0.000 0.000 0
1995 1,600,000 14,548 0.009 0.432 2
1996 1,600,000 3,700 0.002 0.243 1
1997 1,520,000 0 0.000 0.000 0
1998 1,520,000 50,072 0.033 0.621 3
1999 1,468,000 77,555 0.053 0.675 3
2000 1,068,000 71,460 0.067 0.783 3
2001 1,068,000 60,182 0.056 0.702 3
2002 1,068,000 577,167 0.540 1.000 4
2003 1,068,000 61,354 0.057 0.756 3
2004 1,050,000 14,084 0.013 0.513 2
2005 1,050,000 165,318 0.157 0.891 4
2006 1,050,000 60,022 0.057 0.729 3
2007 1,050,000 729717 0.070 0.810 4
2008 1,018,000 216,588 0.213 0.945 4
2009 1,020,000 50,133 0.049 0.648 3
2010 1,020,000 100,732 0.099 0.864 4
2011 1,020,000 5,864 0.006 0.351 1
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®-2] BEFERIZETLIEMEBFRLXEFS VI DK
poloiyid

ERITEEE () HEEG)

1974 210,463,187 300,000 0.001 0.324 1
1975 102,666,973 1,550,000 0.015 0.567 2
1976 188,981,072 4,602,240 0.024 0.594 2
1977 352,148,566 13,901,000 0.039 0.648 3
1978 501,444,195 0 0.000 0.000 0
1979 578,858,034 839,465,000 1.450 0.918 4
1980 355,386,361 190,000 0.001 0.243 1
1981 257,853,791 15,300 0.000 0.162 0
1982 4,517,824 121,480,000 26.889 1.000 4
1983 24,220,960 23,634,500 0.976 0.864 4
1984 107,845,698 1,543,000 0014 0.540 2
1985 374,063,195 0 0.000 0.000 0
1986 313,716,457 500,000 0.002 0.351 1
1987 530,062,541 226,776 0.000 0.216 1
1988 1,148,056,607 42,650,000 0.037 0.621 3
1989 1,031,641,118 121,540,000 0.118 0.702 3
1990 1,744,547,533 461,250,000 0.264 0.810 4
1991 2,006,385,027| 10,546,707,025 5.257 0.972 4
1992 2,246,182,360 5,272,000 0.002 0.432 2
1993 3,921,334,456 750,640,000 0.191 0.783 3
1994 6,230,111,593 260,000,000 0.042 0.675 3
1995 7,654,471834] 1,368,662,590 0.179 0.729 3
1996 9.,099,981,654 5,000,000 0.001 0.270 1
1997 | 13,224,417,152 0 0.000 0.000 0
1998 | 15,388,624,528] 72,220,140,095 4.693 0.945 4
1999 | 18,014,414,609] 13,192,536,000 0.732 0.837 4
2000 | 17,148,825,049 0 0.000 0.000 0
2001 14,596,746,063 0 0.000 0.000 0
2002 | 16,279,281,348{ 23,177,147,971 1.424 0.891 4
2003 | 19,774,168,803 44,000,000 0.002 0.405 2
2004 | 24,218,904,135 2,500,000 0.000 0.189 0
2005 | 33,834,487,382 6,078,385,684 0.180 0.756 3
2006 | 40,173,463,684 70,800,000 0.002 0.378 1
2007 | 43,410,585,815 30,111,603 0.001 0.297 1
2008 | 40,172,320,966 175,580,000 0.004 0.459 2
2009 | 28,952,492,101 1,900 0.000 0.135 0
2010 | 33,551,267,707 244,068,133 0.007 0.486 2
2011 26,890,061,996 272,454,663 0.010 0.513 2
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GDP with DRR / GDP without DRR

Ratio of Gini coefficient with DRR / without DRR
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FSKIERITOVT . @ & FEEICHRE (parametersXXXRM (50 and 20).m) Z4T7Vy, 7

7 A NELRGFT D,

X EFLO#EEITZ MATLAB %A 2 b —/L L TWS5A 1

(T2 5, (B2 @zZH)
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@ 1RF A =B OEKMI R
EBRCT ¥ A bT 1 2 &P
R LI RISRTIEE L T2 T

:%%f@%ﬁﬁ%ﬁu?@txw&ﬁéo%@%%m
—H B ANNT DG THY | FREOEITRTEE N EH LT
BNCRRET DT —ABVNIETH D, L PE i%“&%ﬁ@%ﬁﬁﬁ“%#é%
DTHD, TNLSMIOWTIIEE T MBI R, EBRIZIEZ, @O LBv ., BIkEE
HD22Z[F CHFE ANT) L, DRR O OBEET T 50N 5H, LT Tl FAH
VOSSR REOEAERVCCHHAT 5, 7 a2 AhOFSIT TR E S ORE & )

IS RS
£-36 TOYSLICERTEZT—42ty b (FEESHPADES
Number Variable EX) Setting for Pakistan
mTotal population (2004)
155,151,394 people
* Source: World Bank
mStratified population (2004)
. . =The total population is distributed to each
1 . .
W v Population of the five groups, depending on size.
*Source: “Poverty Profile of the Islamic
Republic of Pakistan,” Japan Bank for
International Cooperation (2007);
Each group: 31,030,279 people
(20% of the total population from each group)
p Social discount
(2 the rate 0.05
0.2
Physical assets Set by a 10%—30% assets write-off rate in
bz Y .. Pakistan.
(3) depreciation % .
delta rate Source: Investment and corporate law,
accounting tax, and labor in Bangladesh,
Pakistan, Sri Lanka - Kuno Yasunari
Production
capital
4 ) .. .
@ K depreciation 0.02
rate
(5) T Capital rent Determined endogenously
Exogenous 63.0 o
) B technolo =The GDP initial value/h(0)*1K (0)*T (0)*:
oot gry ¢ Set for annual growth of(1 + 0.095) ‘!
Progress rate *Setting method listed in Section 5.3.1(1)
Production a; =0.52
) . elasticities  of | @, =0.40
' production as = 0.08
function *Setting method listed in Section 5.3.1(2)
(8 le Consumption 15t (poorest) : $176.0

53




Number

Variable

EX) Setting for Pakistan

goods
(non-durable)

2nd (poor)

3rd (middle) :
4th (rich) $410.3

5t (richest) : $815.1

*Source: Household Integrated Economic
Survey, Pakistan

$242.2
$303.8

9

7

Physical assets
(home,
household
goods)

1st (poorest) : $263

2nd (poor)  : $362

3rd (middle) : $454

4th (rich) : $613

5th (richest) : $1218

=Set to a 8.67%—9.99% to 10% past
investment rate of Housing (rent & other
costs)/Rural from Pakistan’s Household
Integrated Economic Survey.

*Source: Household Integrated Economic

Survey, Pakistan

*Setting method listed in Section 5.3.2(1).

(10)

Relative risk
aversion

2

*Reference: Kraay and Raddatz (2007),
Poverty traps, aid, and growth, Journal of
Development Economics, 82, 315-347.

(11

Minimum
consumption
amount
required for
survival

Assumed to be 0.

* David (1998) said that “The least cost
requirement for sustaining an individual’s
minimum dietary needs is approximately
$300 a year (in 1980 dollars).”

(12)

by

Financial
assets

$1104.3
$1534.4
$1906.4

1st (poorest) :
2nd (poor)

34 (middle) :
4th (rich) $2487.6

5th (richest) : $4579.9

*Source: Finance Division, Government of
Pakistan, Pakistan Economic Survey.
(national savings rate)

*Setting method listed in Section 5.3.2(2)

(13)

Total land area

1st (poorest) :  9.5%
2nd (poor) 13.2%
3rd (middle) ©  6.4%
4th (rich) 21.4%
5th (richest) : 39.4%
*Setting method listed in Section 5.3.2(3)

(14)

s(].

X1

Formation  of
physical assets

Determined endogenously when zjis
determined.

(15)

hj

Human capital

1st (poorest) : 3.22years
20d (poor)  : 3.92years
3rd (middle) : 4.24years
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Number Variable EX) Setting for Pakistan
4t (rich) : 4.39years
5th (richest) @ 5.57years
*Setting method listed in Section 5.3.2(4)
(16) ml Hourly human | Determined endogenously.
J investment *Setting method listed in Section 5.3.2(5)
S Depreciation 0.07
a7 rate of human | Estimated from average number of schooling
delta capital years in Pakistan.
*Setting method listed in Section 5.3.2(6)
(18) w;j Wage rate (.for 1 Determined endogenously.
human capital)
no- 7.98
n1- 44.2
Parameters of
ni the human 3.30
(19 ta] ¢ 3.70
cta | capital eost | g
unction 450
4.90
*Setting method listed in Section 5.3.2(6)
vi Shared
(20) parameters of | Determined endogenously
gamma | consumption
0.0000018%—0.000012%
Damage rate of | ®Due to data limitations, the disaster
(21) w} human capital | damage rate is currently consistent for each
due to disaster income group.
*Setting method listed in Section 5.3.3
1st (poorest) : 0.9%—5.4%
Damage rate of 2nd (pgor) 0.7%-8.4%
(22) o physical assets o luanliklle) © - EBE=L20s
J due to disaster | 2™ (rich) 0.9%—8.2%
5t (richest) @ 2.0%—22%
*Setting method listed in Section 5.3.3
7.9%~55%
Due to data limitations, the disaster damage
Damage rate of | rate is currently consistent for each income
(23) P! financial assets | group.
due to disaster Only uses data from Pakistan between 1976
and 2011 (36 years)
*Setting method listed in Section 5.3.3
2.1%~15%
Due to data limitations, the disaster damage
rate is currently consistent for each income
Damage rate of
(24) ! land due to | 0P

disaster

Only uses data from Pakistan between 1976
and 2011 (36 years)

*Setting method listed in Section 5.3.3
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[NF2RZANTBT DR BEEDGE DT A —4]
% List of parameters for DR2AD_Ver1-2 and Verl-4
% Cobb-Dougras production function
% Multiple income class, j=1,...,d

% Multiple disaster class

% Notice!

% In Verl-4,

% Q3=delzk+Ephsl should be positive !

% deltaz-deltak matters, which should be very large!
% Otherwise Q4 gets larger than 1.

% m can easily get negative! -> we need iota to increase the first term of the mj function.

% Population and the number of income groups
Pop0=155151394 ;
J=5; % the number of inco
Pshare=1./J.*ones(J,1); % t

% sigma=0.025; % a birth rate : uniform across income groups

WARADT—2 %2 A1)

n0=Pop0.*Pshare; % initial population vector

nObar=PW

A fEo
TTT=20; % period for calculation @31, TT=TTT

% Initial GDP and Scale parameter

GDP0=1.01704E+11; % Initial GDP US$ (2004, from World bank HP, 2005US$)

GDP1=1.295 = US$)
GDP($USD) D AIHME & A ),

gdp0=GDZPO0./Pop0;

A REIS @) R A |

% Household
rho=0.05; % original discount rate | S f R BB (10) % A A I

theta=2.0; % degree of relative risk aversion
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%cbar0=300; % s i ?
. AV EEEFE1DZ AT
cbar=0;

zbar=0; % subsistence level of household asset

% Disaser risk

% xxM: M means Matrix. KEY X ZHPHICET D37 A—H—

L=4; % the number of disaster classes (not i (0% DHIE. 20% DEIED DOfEl% 20
MNB0 IS H D,

DRR=0; % without DRR, DRR=0%%%

mu=[0.360771858133789,0.293157585348079,0.215459211956662,0.110798575192407,
0.0198127693690624]; % 1*(L+1)

phiM=(1-DRR).*[0.00958343142857143, 0.023466625 , 0.03739215, 0.0363373,
0.0541332 ;
0.00742587, 0.031687765 , 0.03440585, 0.0294299, 0.0835009 ;
0.0550249571428571, 0.072353475 , 0.0607398, 0.0813099, 0.219844 ;
0.0191393014285714, 0.04982087 , 0.05330575, 0.146692, 0.082332 ;
0.0200024714285714, 0.0609288285714286 , 0.13990345, 0.218874, 0.219794 ] ; %

J*(L+1)
W& PE DR E=RITHIR D &2 AT,
phiMave=sum(phiM, 1)./J; % J*1

psiM=(1-DRR).*[0.0791446, 0.139877945 , 0.148394, 0.277004, 0.547603];% 1*(L+1)

EpSl ps1M*(mu ) % 1*1 \i ﬁ g%@%&%%(QS)%]\jjo j

psiTM=(1-DRR).*[0.0211531428571429,  0.048810285 , 0.0595332, 0.0902565,
0.1500285];% 1*(L+1)

\i THLOBE Q) E AT,
EpsiT=psiTM*(mu."); % 1*1
omegaM=(1-DRR).*[1.72984435628463E-06, 2.93791921393877E-06
3.51193696218263E-06, 4.37554827071657E-06 , 0.0000121876190692597;

1.72984435628463E-06, 2.93791921393877E-06 , 3.51193696218263E-06,
4.37554827071657E-06 , 0.0000121876190692597 ;
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1.72984435628463E-06, 2.93791921393877E-06 , 3.51193696218263E-06,
4.37554827071657E-06 , 0.0000121876190692597 ;

1.72984435628463E-06, 2.93791921393877E-06 , 3.51193696218263E-06,
4.37554827071657E-06 , 0.0000121876190692597 ;
1.72984435628463E-06, 2.93791921393877E-06 , 3.51193696218263E-06,

4.37554827071657E-06 , 0.0000121876190692597 ] ; % J*(L+1)

\i}\%iéﬁ@%&%%(m)%)&ﬁo j

psiTM55=(1-DRR).*[0.0211531428571429, 0.048810285 , 0.0595332, 0.0902565,
0.1500285 ;
0.0211531428571429, 0.048810285 , 0.0595332, 0.0902565, 0.1500285 ;
0.0211531428571429, 0.048810285 , 0.0595332, 0.0902565, 0.1500285 ;
0.0211531428571429, 0.048810285 , 0.0595332, 0.0902565, 0.1500285;
0.0211531428571429, 0.048810285 , 0.0595332, 0.0902565, 0.1500285];

iﬁ@&%%@@%ﬁﬂ&bf:f{i}

psiM55=(1-DRR).*[0.0211531428571429, 0.048810285 , 0.0595332, 0.0902565,
0.1500285;
0.0211531428571429, 0.048810285 , 0.0595332, 0.0902565, 0.1500285;
0.0211531428571429, 0.048810285 , 0.0595332, 0.0902565, 0.1500285 ;
0.0211531428571429, 0.048810285 , 0.0595332, 0.0902565, 0.1500285;
0.0211531428571429, 0.048810285 , 0.0595332, 0.0902565, 0.1500285] ;

BB PEDOHERQ@I) ETH & L

Tav—,
Eomega=omegaM*(mu.";

omegabarM=sum(omegaM,1)./J; % 1*(L+1)

omegaMave=sum(omegaM,1)./J;

% Past Disaster Class Data

58



PastDC=[1, 1, 1, 1, 1, 4]; % Facts From the year (2004) 2005-2010

HED K ERMEZ AT,

% Discount factor
Ezzeta=zeros(J,1); % For the use of Ver.1-4

Lambda=(1-Ezzeta)./(1+rho); % generalized discount factor (discrete time): % J*1

Lambdaave=sum(Lambda)./J; % 1*1

% Initial phisical assets per individual:

% Intial physical asset investment as flow variable

x101=26.30050636; /
x102=36.18460261;

xi03=45.38851173;
xi04=61.31432921;
xi05=121.7971047;
xi0=[xi01; xi02; xi03; xi04; xi05];

WHYEPEQR) DI Z 7 m — 2% L LT

AT)o (z DWIHE % deltaz0 TH| - 7-1H)
AN 7B L LT ORI NG iE
DEIXEBIMICE S LD,

\

_

% Initial stock of physical asset:
% NO DATA! We have to estimate from the flow variable, xi0!

deltaz0=0.1; % Special depreciation rate: ad hoc

z0=x10./deltaz0; % Estimation

z0ave=sum(z0)./J; WEE=R(3),(4) % AT,

% Depriciation rate

deltak=0.02; % depriciation rate of production capital
deltaz=[0.2;0.2;0.2;0.2;0.2] ; % depriciation rate of household asset
% deltaz=[0.15;0.15;0.15;0.15;0.15];

% Initial financial assets per individual

b01=2497.425711; _—
b02=3470.107304; SREE02) % AT,
b03=4311.345438;
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b04=5625.780022;
b05=10357.74453;
b00ld=[b01;b02;b03;b04:;b05];

totalb=dot(n0,b0old);

E2KROAEFEERA Ny 7 (5.8.2(2) %
% K2004=878699.12500.%10.

KO00= 3.6034e+011;
% cariblated from r0=0.072575(WB), K0OO=alpha2.*P.*GDP0./(0.072575.*deltak.*Pk)

b0=b00ld.*KO00./totalb;

% Initial capital stock
k0=b0;
K0=dot(n0,k0); % Tentative

NHYEARDYIHME(15) 2 AT,

% Initial human capital per capit acation):
% Uniform among the €s because of the lack of data
h01=3.215742; % Poorest class

h02=3.921636;

h03=4.23536724;

h04=4.392233;

h05=5.568724; % Richest class
h0=[h01;h02;h03;h04;h05];

hOave=sum(h0)./J;

HO0=dot(n0,h0); % Tentative

% Initial consumption per capita: Data of Households' survey 2004
c01=176.011081;
c02=242.1584944;

~
€05=503.7558862; L B OYIHES) % AT,

c04=410.334357;
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c05=815.1037006;
c0=[c01; c02; c03; c04; c05];
avecO=sum/(c0)./J;

cOave=sum/(c0)./J;

TotalCO=dot(n0,c0);

% Initial total asset
a0=b0+z0; % initial level of total asset

a0ave=sum(a0)./J;

% Initial Land: %&P£ b0 D =7 TSy

TO00=1;

Tshare=b0./sum(b0); % Share among income classes
TO=T00.*Tshare./n0; % Initial land per capita

% Production technology: Cobb-Douglas

alphal=0.52; % share parameter for human capital, h . o
P ’ P P RIS = T 5T

alpha2=0.40; % share parameter for physical capital, k K2 (D)

alpha3=0.08; % share parameter for land, 1d

% Initial level of total factor productivity
B0=GDPO0./ (HO.*alphal .* K0.*alpha2 .* T00.”alpha3 );

SN B AT EARR6) 7 EF, B IZBEH
WCHEH IS,

gb=0.095; % Exogenous technological growth rate
BProc(1)=B0;
for t=1:TTT

BProc(t)=B0.*(1+gb).A (t-1);

end
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% Human capital investment

% Cost of human capital investment=eta(m)=etaO+etal.*m+eta2.*m"2

% the case of deltah=0.075
deltah=0.075; % depriciation rate of human capital
eta0=8.4307852 ;
etal=41.1454326 ;
eta2M=[2.4990125,2.6990125,2.8990125,3.0990125, 3.2990125] ;
eta2Mave=sum(eta2M)./J;

n; (A —%)19) & ABIEARDBWFER(T)
= N7,

mObar=0.45163377;% data of 2004 ANHIEREHZHE L& EIZEH S

\é m OHMEEZ AT (5.8.2(2),
mO=mObar.*ones(J,1);

mOave=sum(m0)./J;

% mcostO=etaO+etal.*mObar+eta2M(1).*mObar.*2;

% Parameters in Firm's Expected Profit Maximization problem

% Ph=sum(mu.*(ones(1,L+1)-zzetabarM).*(ones(1,L+1)-omegabarM)) ; % scalar
Pk=sum(mu.*(ones(1,L+1)-psiM)) ; % scalar

P=sum(mu.* (ones(1,L+1)).7alphal.*(ones(1,L+1)-  omegabarM).*alphal
(ones(1,L+1)-psiM).*alpha2 .* (ones(1,L+1)-psiTM).*alpha3 ); % scalar

% Dynamic Process of the per-capita variables
aProc(:,1)=a0;
hProc(:,1)=h0;

disp('1-1.All Parameters are loaded. Run Calibration")
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WIZ, ERRTRE LI AT A=F 2T, FEDOT—=ARLT 4 217 9 FIEIZ OV T
DT 5, . LAEOMEETIEI MATLAB 231 2 =L STV ARERD D, Fo, 7
077 MITRCREC 7 ANV NIRFEENTODILERD D,

@ MATLAB M#2Eh

MATLABD 7 A =2
R TNT Y T
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@ A4 RYDIABLETS
MATLAB (¥~ RU 4 >y RUEG LT A7 U7 Mm 7 7 A W) A FELT
T 5,
avy RaeX—R— o LIADRFMEEL DI, A7 VT 77 A VBHESN
TW5b, RIFEREERTSOTZNRTA—ET—=F AT VT RO 1OThD,

a<w Ky Ry
AN ETHZET
A7 )T MRS EFITT S,

@ RV T rDIRE
27 VT MOMEIX, a~vr RUu4 Yy R Lidhlo, =7 42— 4 v RUE AT
96
Main v 77 L% 4527 Y v 7 L, Topen] Z&EIRT 5,

ZTNT Y w7 BN &R
HHOT, MTHZ Y 75 open
ZRINT 5,
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FROERT L= A > Mgy & LT, 7'e
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BEOEDNT 0T T DI ETHAI VT
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65



@ NTA—Z2DEHFOWHER
Parameter ([Z 7 — Y v EHbYE, A7 Vv 7% L, [T A—2%< ) ZRINT 5,
NI A=HDU 4 RUNRSED ER 53Oy, ZZADOY ¢ RUREHINTS
HEG®EITO,

Parameters (T — YV LVExEb¥ . H7 U v
JhETHE, EOL ) REIMMPFRIND,
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@TEADY 4 v RUPNLS ERSTGE, ATl T nERT A —2 N
HILTWeWed LD FIEEZHNWT, NI A—Z L AL T s T NEBEMT 5,
TT 4 X BB D FEATR X v AT,

ITARE v g

ES

MATLAB =7 4 # —HEINFERINDHDT, [ZHNVFDOEHE] 24, —ETar 7
LR D, S B D7 T 7 I HET D, ZAICKD AL T FTENRT
A—ZPEEMT DN DT, @it

T A INEDER é"ﬁj
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® /NS A—ZOEHOHESR
THRANZT 4 X TRELIZ R T A—FIRNETEINTNDEINEMHERT S,

7 Vw7 TRIA=FERHLE, TRAMNET 4 X ERICEIICAZ VT ERFRS
b, MATLAB OH4, fEOERSITa A2 My & LT, e s 7 MMIXEE
WELR, BTOESOBMEAETICELTINTOIUE, 7 A—XOFEHIIThbi
TWpHZ s,

MATLAB 725 B2 /38T X — & DO FR R HiH,
T XA MRE EEWD, 3 A2 MEVIT TR
TERINTND,
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T A NANEREINEEES., TR0k ok~—r BNERIND, ZhT. BEIMEE
ENTWVWRWZ EZEKRTLIDT, URERYZ (E721F ctrl+s)] ZH#4, k232 UE
RIFENT=Z L 72 B,

g2 9 Lo | WA % fr il - s NG ee—

(=) bl ~ Tk 9 g BY o B8 ~
v e ER - AT b %z| [z Ly fam -
il L3 He—b FL—bi ®iT

FiRTERE R 137 TL-tiuh BT EOHS EELT e RUEE
- - -

*  EREOE RIGER

mairm % | parameters.m¥ x|

% List of parameters for DRZMd znd Werl-4
% Cobb-Dougras production functio

B Multiple disaster class

2
3
4
5 ¥ Multiple income class, j=1...., Jd
B
7
)

k] % Population and the number of income groups

1; % Parameters below must be inputed * Elji]‘)‘i'%i_\‘ éﬂfl] \é H%‘:!i\ 7 7 /r /1/75‘)\1%??
14 — Popl=156161394 : ¥ Initial population (2004 én‘(b\fcﬁb \%ﬁ§f£®‘?\ {%ﬁﬁi‘& :/%j;qa l/

15 - J=5; & the number of income zroups

18 — Pshare=1./J.%ones(J,1): & tentative ™ é,@:
17 % sigma=0.025; ¥ a birth rate @ uniform ac }'l“

18 - nl=Papl . #Pshare; ¥ initial population vectol T\ E% %}iy& 50
19 - nibar=Popl./J;

20 - TT=38; & lenzth of time horizon

2 - TTT=88; & period for calculation

)

23

24 % Initial GDP and Scale paranster

25

28 % Parameters below must be inputed

27

28

28 - GDPO=1.01704E+11; & Initial GOP USE

an - GOPI1=1.23617E+11; ¥ Wid-term GDF LUSH

a

i - £dp0=GDPD. /Popl;

23

@ FRY3LOIEE
BEORBENAAL T 0T T MIEENTHDEAIE, UTFTOFIEEZHWCEET S
MREEEET D, Fied X 91T,
€ Parameters
€ Calibration14
€ Economic Growth
D 3HO& BT (BIRSNREE) 1222 X9 ITRET D,
Ihva, DISEREE IRRER (50%). BIRIREHR (20%) @37 —RIZH5\TEh
TIAT 9,
EBIT, KEORAENZ —NIOWTHRELXTTI.
R&#%IZ, main 707 T AOEFEENMIE L7202, HFEEHT, (main & 2 AI2%
MONTNRNE & Z RS 5)
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(R P adReMRELIEHBAEDOAL T 0l T AOFREHIE]

'5‘}' = E [‘cj\hmwm w5 ME D {D? L@ (2] e

G| EEEE - Wk Yy G Z:_;] w[&j’] - -
AR BIC B3 e = TL-bidvh B BOHEY BALT L RCES
- ~ v R v b 5] orf [m [OF:1 - -~ EEoHE moEs
TRl gL Y angar=r Tl u b Eir
| maintdm x|
1 % This is the main prozram for DRZAD_verl-4
2 fmois fized to be treated as a parameler,
3
4 ¥ Choose 1 country and unhold ¥ for tarseted country,
5 % For Without DRR, 50% DRR and 20% DRR, unhold “parameters”, “Calibration”
B % and "Econonic Growth” for each country.
7
i|= clear all
k]
1 - disp( 0. Mew results from here’)
1
il = zlobal N1 M2 theta phill beta Lambda B3 phiM mu .| =0 afl B0 BBt alphal alpha? alphad phillave phiMave Lambhdaswe D3swve
13
14
15 5L WITHOUT DRR BHERE
18
17 - disp("1."Withoul DRR management”’}
18
19 8% INPUT PARAMETERS X%
20 $iSelect one of them$®
il
22 k3 paranetersPAK
&= parametersHON
= . Y =
E: ¥ paranstersION X{]‘% k j—é ('f&‘lj : ﬂ_\‘ ST X) 0)
& Parameter
27 8% RUN CALIBRATION 8E ara eters
28 $iZelect one of them$d . .
. Calibration14
30 b alibrationl 4P .
a1 - Calibrationl4HON EconomicGrowth
3z ¥ Calibration141DN
33 0,
M D 3OD%EIT,
kil %L RUN DISASTER Class Process 333
e N
36 % % Generation of disaster shocks: Choose one case from below cases ¥ ;Z %7%%@@: fotﬂ&i OK
a7 JPACASE 1: Basic case: L classes of disaster arrive.
k]
M - DisasterClassProcess
4an — DCProcs [PastDC. DCProc(1:(TTT-numel {PastDCI))T:
4
a2 HEECASE 20 Case where Disaster patiern are ziven. choosg/one of them X3
43
44 ¥ DCProc=[2,2,2.2,2.2.2,2,2.2.2,2
45 ¥ DCProc= [0, 0, 0.4, 4, 1.1, 1. 1. 1.1, 1. 1,1, 1.1, 5
48 3 DCProc=[3,8,8.8,8,8.8,8,8.8.8,8,8.8,3.8.3, H
L
47 3 DOProc=[4,4,4.4,4,4.4,4,4,.4.4,4,4.4.4.4, H XTJ‘% & i 5
48 3 DCProe=[0,0,0,1,1,1,1,1,1,1,1,1 :
,,,,,,,,,,,, H SR e ° s
4 REIE I RNH —
1]
o -a“
51 IPECASE 3: No-disaster case O) /0%91\ o
52 3 DCProc=zeros(1,2.%TT); PR - >
53 SCFENRAIC T OK
it} BT Regzister Diszaster Class Process as cav fileddd = N == A o
I N == ~N —
56 — csvwritel DisastierClassProcghs.cav’,D0Proc) 'f&‘J &i% E/‘Jii 7 /§ Ak = %E‘EE/ 5
BB N
N
57
] $XE RUN ECONOMIC GROWTH X33 8 E= I N > B SNAN
RKEFAENY — 2 ZHRE LIZW SR
59 $iZelect one of them$d
=
o Case2 DW\T—2D
Bl i ononi out hEAE
_ i - 0,
N | (cconomicorontnion_ DCProc(44-48 51| H) D% % 449,
conamichrow
JEEEN
i KEN2WEAEIT Cased (52 %11H)
(i1
0,
66 D% a3,
7 EEY WITHOUT 50 DRR manazement EB¥XY
[:1]
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107
108
109
110
111
112
13
114
116
116
17
118
13
120
121
122
123
124
125

disp{’2-1."With 50% DRR management™ )}

443 INPUT PARAMETERS 333
#8022t ane of therll

3 paranctersPAKRMED

parametersHONRMED

i parameLers]DHNRN

3% RUN CALIBRATION 2EX
i¥Zelect one of themdd

3 Coalibrationi4PAKRM

Calibrationl4HONRK

i Calibrationl4IDNRH

3% RUN ECONDWIC GROWTH 3%
i¥Zelect one of themdd

kS ononicGroythPaKRH
Econon i cGrowt hHONRK
i EcanamicGrowthIDNRM

XY WITHOUT 20 DRR management EEERY

disp{’2-2."With 20% DRR manazemeni”’ )

BEY INPUT PARAMETERS XXX
Eiselect one of themdd
b poranetersPAKRHID

b paranetersIONRMZO

EEY RUN CALIBRATION XX
Eiselect one of themdd
¥ Calibrationl 4PAKRM2

Calibrationl4HONRMZ

b4 Calibration!4IDNRHZ

5% RUN ECONOMIC GROWTH E5¥
PiSelect one of themdd
b1 EconomicGrowthPakphz

EconomicGrowt hHONRME
H EconomicGrowt hTDNRM2
EEEY Drow all figuresX¥RY

Figuresld

disp("4.41| figure is drawn and saved as a png file’);

dizp("5.End of Frozran’)
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B REA (50%,20%) (Z2OWTH %
nEnxtg 4%
BB TA) O
Parameters
Calibration14
EconomicGrowth
D% Z T,
SCFENEAIZ L OK




® HEREERAER ctaMDIEZDHRTE (AT 3ay)

EARMZIZIOETOT v 7T ATHEEZFATT L0, RERDIZ XL > TX, FHHEYIHIRE
FIC—RUICABERIIEET 22 0HY | BIENTRWEBZRTZE08HDH, 20
KO RFENCTN LT, BEIDS U THEHEREE MR ZLEbEE, ANWERDR LD
2O, BALY 720 O NBIERD EFICHBERBERAN LR VWO RELMADHZ &L T
ANBERDO MR LR EZMZ 5,
BRMIZ1Z. EconomicGrowth 7'u 275 ADOH|ZH HHBEHEE FHEBOME X OBb%
VEZS U CRET D,

BHREEALIEEBBTIZEGS 2D LV IRMHRICESE, FEITHERER AL
fHZ eta2M OfEAE RE LTWD, B REUEORE LT RV, SH%OME L
LTW5,

NS B0=alphal. #300%(mu. " );

i |= 51=80./08:% Jul <EconomicGrowth OH 7= 10 >
L Bd= ({01, %020,/ (03 #Lambda. # (1| 2085 25 A OBV U C B RE
. ~ORMAERT B L (UE L BTG
33 ¥ khatProc(i,t)=kki (DCL); CTFHT eta2M DEEELSE D,
a — fotes1: TREOFITHIULAEAR h 1% LT
M- K={at-200; 0<h<5

12 - 2j=20; 5<h<8

4 - else zi=zj: 8<h<11

44 — end 11<h

45 D 4 BB TE AR T,

4 KPS BER D —2IZHOWTHE L
W il %R ET 5,

44 - for j=1:1

0

b1 % Optional Step:Adjust function eta 2M

h

b3

hd — if (0<ht({ja) & ChiCjl<bl;

o |= ht(id:

hE — eta?M=[2.4990125,2.63990125,2.8990125,3.0990128, 3.2990125]

57 — elseif (B<ht{ildd & Cht{j)<8);

he - eta?M=[12.4980125,12.6990125,12.8990125,13.0990126, 13.29401258]
hy — elseif (B<hilidd & Cht{i)d11);

B0 — etagM=[27.4990126,27.6990125,27.8990125,28. 0990125, 25.23990125]
Bl — elze

B2 — etaZM=[50.49390126,50.6990125,50.,8990125,51.0990125, 51.238901258]
B3 — end

B4 — etaZM;

(i1}

BB

EY

£3 % Step 2: First-order conditions

CE] A4% =zolve z by newton methodZ3%3

i - maxit=100;
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®@ 7BY5LOET
WNIA=ZDRFE L, AT nr T haRIRT 5,
AL TR TTLEBERLIZD AT, BITRZ U EBIRT DL 70 7T ANETEND,

BITRZ &4,

Main 7 a7 9 LZH 7
B2 TV DD HER,

N

ra T ANEITIND
==V Ny P A Ny ite
main EFRRIND,

End of Program £ TR/ RINTHAE., 707 7 AFEFICENWW -2 L L72b, &H T
07T APREHREEEIE L5 EA 3@,
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¥ main

0.New results from here

1."Without DRR management”

1-2.Calibration for without disaster risk management case is suceeded! Wow calculating dynamic equ
2.7"With DRR management”

Calibration for with disaster risk manazement case is suceeded! Now calculating dynamic equilibrium

ibrium

.41 figure is drawn and saved as a pnz file
4.End of Progran —~—

Jx v

a7 ANEFICEITEND
L1 ~4FTrnEhE T,

L&

O JO0935LDFEEL
@ TTu T AREFTEIE LIZGAE., 7 vl T AOREEREFT CANT —% OfMAs
OENETVORIFIGEZHTZ L TR L 2rd, ZOHA. AT A—2Ofl
EEETHVNEND S,
EIEZITV, FENT A—FDOEHFNOIEEZIT) 2 LT, FHEBREEETDHZ LR
ARETH B,

@ TBISLDOKER
TRROLIZTTTT 4 RUBED B D,

fERH T 4 > R TR
S5,

Png 7 7 ANNT 0 7T LOFETT 7 A VLR CHFTIRES LD,
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-
<

077 L7y ANERT
BATIZ png 7 7 A VIMERR
Iha,

F7o. FHREMAERERRSIE
IZRIE LT csv 77 AL
\é}bﬂi“(ﬁ%ﬁéhéo

£

IHIT, FHENKDoTIRIE T, HUERE WA L WT —2 2 AT 1R, EEROEED
WREHD Z LARETH D,
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i) GDP OB DL
[YhatProc(GDP D) & 2~ KU 4 RUICANT S & EEOFERREZHFLND,

BT ] [©]
2> main
0.New results from here
1."%ithout DRR management”
1-2.Calibration for withoul disaster risk managemeni case is suceeded! Mow calculating dynamic eaquilibrium
2."With DRR manazement”
Calibration far with disaster risk management case is suceeded! Now calculating dynamic eaquilibrium
3,411 figure is drawn and saved as a png file
4.End of Program
> YhatProc

YhatProc =
1.0e+ll #
Columng 1 through 15

0.8453 0.8694 0.8862 0.9151 0.9565 1.0108 0.8284 0.3304 1.0320 1.1721 1.3671 1.4208 1.5096 1.7380 2.0458

Columns 18 through 13

25783 9.1389  5.8857  6.0137 a2 K ’7 q{ N ]7 WIZHEY 7=
N~ INT A =2 e N3, BfEans

@%éﬂéo J

76



	表紙
	目次
	1  DR2ADモデルの概要
	2  DR2ADモデルの基本構造
	3 DR2ADモデル（Ver1.4）の定式化
	4 Ver1.4のプログラム構築
	5 データセットの構築
	6 アウトプット
	7 今後の課題
	参考　プログラムの計算アルゴリズム
	参考　プログラムの操作方法

