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NARNNNTSRARSINEBYUSEIVALYE (Total Factor Productivity: TFP)
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2. AN

NARNINNSKEAR (Productivity) nanefvawingaukandn (Output) InERlA nnnislddadunis
uan (Input) LlUlunszuwnisudn dunisiaudaniwnisuinainnsadnla 2 anume fa 1) NS TIRERNN
NSHARUINEW (Partial productivity) 2) M IANEANIWASNERSIN (Total Factor Productivity: TFP)

1) NAANNNSHARUEIW (Partial productivity) w1 3iaNARNWINsHARZuNTSLE T
mawandtalaaianie Taofliiadudu | auil sdanmnseaaiumsiadanameommanansamslitady
nSuaR Bauanuiiv nNsldtaduniswds (nput) 1 wiie naliiaands (Output) NnwIe

NARNIWANSHAR = NANAR
Jadunsuan

Iumﬁﬂmﬁmmwmﬁmﬁmm\jdmﬁﬁwﬁmﬁ 2 Uszian Aa 1) NEANTWILSINW (Labor
Productivity: LP) wsnefiumsléiladusues 1 wiae raliifianandafniae Taedmusldteduymuas
fladudn ) auil msTailadousonn ansasdalfidluguaasimamusonuuazdmamdalugim uas 2)
HARMWYW (Capital Productivity: CP) naneiiy mslédaduyu 1 wie naliAanananlunszuiwnsaan
Avmiae Trefmusliiladuusonuuaztiadudu - Ao

HARNWNNSHARUEIW (Partial productivity) a1avimsialavidluguaasaarvmial
suzasial Tnedvualitlatniodullgw (Base year) iavihmsidSeuliisundnniwnslédadunisndn
TuumAaztuazilsouiibusaniaennsuanle

Productivity Index = G xdy
l. x1,
Tnil
Q, - HANGRRauTT t
l, = fadumsuanzauli t
Q, = HANER2aWTFIW
I, - Tadunsudnzaelgin
2) NAANWNSHARSIN (Tatal Factor Productivity: TFP) NBRIN SN EwEDINANER

Tnedlffifunannmsiinduzosiadunisuan fa Taduusens i uaztladoyi FuriniAsugenans azi5un
daniifinduiona119119u Residual  Growth n3avdunasnn Armd i nnalulad (Technical
progress) uaza 4 AeflavAusznaunaroilade 1ed msuimsdnng Ussaumsnt @mmwaa\mi\j\jmﬁ\j
'ﬁ%agjﬁm:ﬁumiﬁnm a7 LW wazidAnyde Uaduinpluladzauyu 3nfemsiduuazimmn (RSD) Msil
Uszangnn (Efficiency) Twnsuas

MSIARARNINANTHARTIN WNIATESAERSlHaFuuwIARLABIR U eidun1SHAR
(Production Function) ﬁuLfmgﬂLLuuﬁLLar;mmwNﬁuﬁuéﬁzw’h\jmﬂﬁﬂﬂﬁmmimﬁm (Input) AuNaKaR
Output) JNFWASTATIIAREANWASHERTIN WEaAT TFP WianstuTiATzitounauiiniaaunis
\aHANARLSZUULASEEAa 7158011 Growth Accounting Analysis
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3. FBmsAn

TunsAneIAsY aAns AN IZdURERNWANSHARSIN (TFP)  1wnuiu TaeviinisIiAsnziannis

NSWaR (Production Function) fikdRIANNENAUSRHaNERTNARaanN IAuN1SlEtaden1suannly du
o a o4& [ . da da o X
Uadumsuanluiiiusznausie vu (capital) L5994 (labor) wazfiAn (Land) AfgULUUANMTAOT

Y, - A f (Ko LN
et
K = Uadevu (capital)
L = L5914 (labor)
N - fifi (Land)
A - ANNAIEIALTALAE

TRl Tauaiua IS N EWDDUHARARLU ST UULASEETY 309N 2 unay fo

1. mMsufingveauiladn1andn (input) Minlvkanas (output) TuszuuiAswgia
LN
2. MslEtadunSHEAMIANLANANERTIDaNNILANEY S9L5una1AILANELNTEI

WukannannAaimineagialslad (Technological progress) w3805
LWNZRIHARNIWNNSNERTIN (Total Factor Productivity)

HAKNA® )
wwuanian TFP
Y2 femmemmmmmemmmmmemoo ;
) TP2
|
LA Rhhhhhbhhbb AR ! TP1
|
1
1
1
|
1
|
0
K, L, N, 128nNIHER

ﬂ’]Wﬁ 1 LLﬁE’]\jEULLUUﬂNﬂTﬁﬂ’ﬁNa[ﬂ

INNNT 1 uaRvivanuszaaudwSHER (Production line) flETadun1anas Vb LIIIHUAY
5 Tns=uImMsHaRSuALAZUSNNS ﬂmﬂﬁﬂﬂ{l’wqm wasfladbusuen 1 K, L, uaz N, AINa16u uas
Tguangavindu v, dodunandaifaduouds TP, Tuaneiforsumsfinszumnisudadadldilatunis
HARLILANAD K,LN, wAfinsiduuulammamnaluladnisudn Sudvuaviilfidunisndaiadauinean
TP, 18w TP, uasvilinandmuinduain v, 18w Y, n1sfiinssuinmsudnaainsondndusiuazusnis
\inEw TuaoeilEtadumsnanvinfisindonaild nszuwmskanidnysnsusninsaauwin niansi
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AMSUNSIATIZARERNIWATSHERSIN W58 TFP  lun1sAnenAsyiiazyinn1s3tAs1ziluuNon-
Parametric Approach Immmﬁugmmuawmiaau Solow model [aydaNN1S Growth Accounting Tne
o g a o o X
RIUADUNISTLATIZRIINANNISAITE

INANNNSNSHER (Production function)
e = Atf (Ko L NJ
AkOPNS ©)

N5 Differentiate annisit @

dy - Afodk+A fdL+A f, dN+YdA

ay - o K + B.dL + SN + dA

Y K L N A

TFP = dY -odk-P.dL-0dN  ---——-- @)
Y K L N

lae

Y - HARSWNIaTINA el SELA (GDP)

A - ANAYT

K = IRV

L = HERIVEIVVRIPS

N - Taduitin

o - dnuvesnelazasiadnu

B = duuvuelazaviaduuseen

) - dmuvuselsrasiadeiifu

FunannIsraIwLueselazatladunisudn (Factor Income Shares) Aa
dasuvetadoyu divuveladousonu uazdmwudveladufisu awnsn
AR

dmuduelszaviadnsn (B)

B - _fL

f (KLN)
dwuduselszailaduiian (O)
5 - [N
FIKLN)
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dnuveselazasiadnu (o)

a

_feK
FIGLN)

NndaauyRgIwAmwaliieizunsuan duLuY Constant Return to Scale

v
o &

IV TL
(},+B+6 =
a
4. 2AULAANSANE

1

1-B-96

vinmsAnwlugl 2525 - 2550 TaeAnwlua s IuivlssinALaz 18a12IN1SNAAAN 8
F12N WAZVIMSTATIZAN TFP maduiauimmLAssgRalazdunauioens adufl 5 - 10 uaza e

\ade 26 T

5. NANTISANEN

5.1 HARNNNSRARTINVIVUSZINA

luz 26 Tk dnsimszenesimaAseEgilauaiesaea: 6.0 Aol LUuNaN1AIN
N9288F7209 TFP Sawaz 0.8 A1 TFP 1ull 2550 agusisauas 2.12 wnNasomINa L0k Tae
TudrunuWmui atui 9 Jdrsinsaeesizay TFP Sapas 3.31 ﬁ\jLﬂuﬁmwmﬁﬂmﬂﬁuﬁq\jﬁqmLﬁatﬁmu

AUAIUEUARIUY AUUd 7 uilluiannangunasingatrsegiatiusuan masimuwinislddadoniangn

mMsudmsdamsuazinsiseuiinaluladiinanngy lnuawnzniauaninensnssy dmdadunisuaniddny
lunszuwmsnantneanizdaduyu dusznauisadmssinss fiunniwndsnniiaingaiAsegia (Ans1e9 1)

FITNfl 1 SAT1e sz GOP tasuniswaauas TFP aavlnel 2525 - 2550

wE : Sauas
ARSRENEIF 12t U3y 12t NEANAMNAR
LSO idu n
LW 4 5 (2525 - 2529) 5.37 0.74 002 471 -0.10
LW 4 6 (2530 - 2534) 1095 0.88 0.01 7.70 237
WHw 4 7 (2535 - 2539) 8.09 0.36 0.01 782 -0.09
LW 4 8 (2540 - 2544) -0.10 0.26 0.01 137 -1.74
o 2 TowingmAssio -5.94 -0.48 0.00 243 -7.89
(2540 - 2541)
o 3 DndoTngauasrio 379 0.75 0.01 067 2.35
(8542 - 2544)
LW 4 9 (2545 - 2549) 569 0.71 002 1.66 3.31
TusnaaunEuy 10 (2550) 4.75 0.49 0.03 2.11 212
At 2525 - 2550 60 06 002 46 08

MNRINTAIANGIIAT 3 820 Usznausie drunauingaiAsegia dauingmAsegianadanay

INOALATEEAY WU (59 2)

1) dnawingawrswgia (U 2525 - 2539)
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fasimsaenefmuiAsegiaaaudasas 8.00 Aatlnufiunasinnzauiiadousonuion
az 0.77 Jaduyuiouaz 6.65 fladufiAusonas 0.02 uaz TFP Souaz 055  AuduminAasosiluegg
AINA1INUT Ememaammrfhm\jmegﬁmﬁwammnﬂaﬁmvgu”luﬁmdmﬁﬁ\jﬁﬁama: 83.1 2ay GOP #y
iudaudnseeremsasululasuadroiugiuene | sovussva i Tasunsiamwiuiiaeiomeia
prTuaan Tasun1sadonun a¥udan aovinde dnsu Ussnauiudnmsoeiensasulugsiaussiam
adomaanawe aAsgaudinannn

2) dvingaAsegia (U 2540 - 2541)

dasmsseneiuAsegiaaduanasiasa: 5.94 fol urdeduyudunuiidmnansii
aasegialausindavar 2.43 luauziidn  TFP anavsawa: 7.89 sieiidavanusselneidhgmaz
amnae dunalvinsauulna (New Investment) luusazlanavaenuannlauianiznsasyuaaunALenas
fiffusznaumsezaamsnanauiuazusnsaualidmaomsudnlaiiad Usznauiuludiusiona1asguiad
mMsmLiuRsMsURsnTuMsin 56 wiviiuszauim vidlildsnansosiugsnssamogshials

3) dvdvingmaAswghia (U 2542 - 2550)

Uudsiidnsmseenemmuiasegiaaiedseas 495 el Tnedunauiinniniady
wseusawaz 0.70 Tadbyuiauaz 1.38 Jaduiidusauaz 0.02 wazdn TFP Sauaz 2.86 Budimsusus

v
Y7 |

AUUAILAT NN LAY 2UUT 8 Lazd LN Audl 9

AT 2 SRsaenesizas GDP tadunisuasuas TFP aaulvedl 2525 — 2550

1 2525 - 2539 7 2540 - 2541 g 2542 - 2550
thenawingn #ingm dovduings
SFTIMTENEF 29 GDP (35 8.00 -5.94 495
gn91NsaeneF2avlaTuNISHER
- W94 (Labor) 077 -048 0.70
- fifi (Land) 0.02 0.00 0.02
- 7w (Capital) 6.65 243 1.38
- HEAMWMSHERTIN (TFP) 055 -7.89 2.86
ﬁﬂﬂ S INNSATWIM dUl.
%
40 -
33
304 24
20 -
10
00 + | —
WWU 15 Wy 41 6 WU 1 7 weuy 10
-1094 a1 -1
-20- -17

AN 2 HRANWNIINAAIIN (TFP)
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5.2 HARNWNINARTINT WA

AROAAINSZEZ1I8T 26 T HURILALELAMWY aufl 5 — 10 (T 2525 — 2550 91N
AT 4 — 11) WU

1) SENERINISH A TFP InAuanaviouay 0.6 fatl uadludaeingaiasugial
2540 - 2541 \Iudile1 TP amassnniignia anaviawas 6.2 iavanludioaafnanfing
seezauladuyuaaudvguiiviasa: 5.2 udadhulsinumseeneseauldlfialfifinga sl
AP LNHAINTIN

2) dunioous A TFP 1ndusauas 3.5 satl Tndludrouuwimmd 4 atud 5
gR9INsENesIzaY TFP 0uas 9.3 ﬁnﬁﬁwgwﬁqmLﬁal,ﬁmuﬁuﬂ'am,l,wuﬁmmﬂ atfudu 1 e Iuuainan
AuLEuWAW 21Ul 5 - 6 nzrsegiadmaasuiulaluszsuge dsznauduinisdrsiaunaunsiny
vane 7 wihusmeeinsisunsifmaluladiinadouasimu Sossnaniuunuwimun atui 7 1
A1 TFP anav3agas 1.9 Wukannandnisisumseeemsamuiigoifinld

3) fzngadTngsa A TFP LadeiiinEuiauas 0.6 Aot Tneludaoummiimm
alufi 9 fieh TFP Souas 4.2 Boflengefigaidolfuuiudaounuimma atudu | dodiBunasnanda
Ingrirsugialull 2540 - 2541 aengeamnssulasunansznuaeiunnn donaldludrenduingning
Usustuuaz Salinnuadyiugnanmnssavan 1 . BlaAnsaiing unevaslnih Sudmaanianes
uaziiuAanssumsavaanifiasausumsudvivluammlanviilkduwliumesiawunaluladathusaio

4) galwissUn A TFP wwhuiinausasa: 1.1 mal wavainaiznlwiiuszun
unsuindumassaadansmznssindwnuanigngalnen1asg sksnszuinnmsuindodenms
nanmauluuezaesguazinslEdaduyuuazisenuain am'mhﬁmwé"\jmnLﬁﬂinqmﬂiwﬁmﬂuﬁum

Junafiuluuiudaiaiunisudsgusyiamnia fuskuinlAanssunnanys: LﬂVlWilEl\JNm'iﬂiU‘U‘i\ﬂmﬁ
UM SIANSUAS LWNﬂin’mﬂ’]iLiH%iM’l\jLMﬂI‘LﬂaHLWNmﬂtl%L‘Wﬂia\ﬁllﬂ’ﬁtl’]Uﬁ%“l,%[ﬂmﬂﬁaﬂ%i%lﬂ

5) aansiaadn A1 TFP  1adeanavdosas 4.7 fal siuitiunasnannludiy
LN 2007 S Wusansguaduleuonszneanuadgluggdma vilidnmsamululasad
ﬁugmuazmu‘[mmLﬁumn'ﬁu‘[mﬂLmﬂ:mia%ﬁ\j awt d=nw L8 tiusu Suanannaadie uanannis
HARTISIAN TFP ama\mnzhmmm‘i’wmﬂ enwludrunny 9) iavanaianiduaianflidadunisudn
Uszinymuuazusoe b udulneg

6) dnamMsEdefUAn A1 TFP  Laduanadosas 0.3 datl wazludwingm
LAS¥gAaA TFP amaumnﬁqﬂﬁw%maz 8.4 wazvavannlasuuniseuwaningaiAsegiaihlifussnaunsd
MsUAMsIAMsiRtuUsznauiufudengsfiansirdaens Esnaululssinasnngwilifinisusuns
Usmsdnmsathuldnszuusnngu donavitliluduuuiiama 9 S0 TFP aenufiia

7) AEANWIANIEY A1 TFP  InAuiiinduiavay 2.2 Aol Indludiwings
LAS¥gAad TFP ama\imnﬁqﬂﬁu%amaz 6.3 warnavannIngaiAsegia duauanfinsduasunisansiny
mﬁmﬁm‘[ﬂmLawwzmiﬁ’mmﬂ'ﬁ"uﬂ'g\ﬁ:w’[a%ﬁﬁniﬁwmnﬁmﬁaﬁﬂﬂg}'miLﬁuﬁmW’Jmmmadlumﬁu,zi\jﬁ’u
rusnuuszivels

8) dusmsuaziu 1 A TRP 1adeanasisea: 3.0 fall uazAn TFP anadli
WHAWRIWT 9 AU 5 7 uaz 8 nauantiningavnunstiv vinlafinsusuaeunannsuamsdanisiiia
mnan dmsimuiyaainsliduszininmunnguwiiasassuianssalna o teu nsuimanesun s
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5.3 LI,VIa'\ﬂﬁu’]‘ﬂﬂ\ﬂﬁlﬂ'i’m’liﬂﬂ’]ﬂﬁ?vr]\ﬂLﬂ’iwﬁﬁ‘«ma\iﬂ’i:mﬁl“/lﬂ (FN91971 3)

1) 8Rs1mszenesza TFP TaesindAnduwuin Suuanuliifiuinaensseziia
26 T finuan snensuanaulnedeinisaeiesizes TFP 1aud idauus (3.5% sal) QREMNTIN
(0.6% fa®) Twih Uszun (1.1% satl) AnwiANauds (2.2% rat) dua1and TRP wasa Laun inensngss
(-0.6% Aatl) noasu (-4.7% datl) M@ (-0.3% fall) uazaeudns uazdn | (-3.0% fafl)

2) ﬁsmmim;nUFT'JETuLﬁa\m”mnﬂﬂéTﬂwqu AaaAgIy 26 T WUIN1TBEERINg
\sugialausINdnaunnnMsaeemeaeladbyuiosas 4.6 fal ﬁ\j@\jn’jwmiﬂmmﬁma\jﬂﬁﬂﬁ%“1 il
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Abstract

Productivity analysis becomes important issue during the past 2 decades. Many research
works concentrate on total factor analysis by formulating net output (value added) as a
function of labour and capital. This research expands production function covering to
intermediate inputs, assuming that there exists technology improvement of using materials.
Moreover, instead of using conventional regression process, this research applies the data
Envelopment analysis (DEA) for production function estimation. We solve for dynamic TFP rate
of growth by incorporating capital accumulation, which capital stocks update from investment
and depreciation. To measure productivity, we use a unit-isoquant then compare productivity

expansion across period.

We found that labour productivity in aggregate economy significantly improves, whereas
capital productivity expands at slower rate. Reversely, productivity of using materials slightly
worsens. In agricultural sectors, labour productivity grew slowly compared to manufacturing
and service industries. The highest rates of labour productivity growth congregate on service
industry and high-end manufacturing sectors. Capital productivity in agricultural sectors is
nearly constant, whereas the highest improvements scatter around export-driven industry
followed by service industry. In our research conclusion, the agricultural sector is so vulnerable

that policy-maker should take account for improving labour productivity.
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1) Introduction

During the last three decades, the average growth rate of the Thai economy grew around 6
percent annually. Roughly speaking, economic growth is originated from quantity growth on
which most research concentrate. Lately, when the United Nation introduces sustain
economic development, researchers and policy-makers move to analyse productivity growth

with the belief that productivity improvement will promote sustain economy in the long run.

Most of productivity analyses in Thailand concentrate on studying total factor productivity
(TFP) by using identity of net output component (value added) as a function of two factors of
production (labour can capital). It has been seen in Kraipornsak (1999), and Susangkornkarn
and Thinakorn (2000), which uses conventional regression method to estimate production

function.

In our research, we alternatively apply productivity analysis in different aspects. First, we
introduce the 3SRAS method to estimate the most recent input-output table. Second, we
estimate production function by data Envelopment analysis technique (DEA) developed by
Charles &t &/ (1978). Third, we formulate production function covering to intermediate inputs,
and incorporate capital accumulation for dynamic solving TFP unit. Finally, we use unit-

isoquant to analyse factor input productivity across time period.

In this paper, we put theoretical concept and maodel into the third and fourth chapter, where
the fifth chapter contents data manipulation and simulation. The empirical results appear in
the sixth chapter, and then the seventh chapter is conclusion and some key policy

suggestions.
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2) Reviews of productivity analyses

In economics, productivity refers to measures of output in terms of input unit from production
processes. If economy consists of two factors of production, mostly say labour and capital,
the ratio of output to labour and capital called labour productivity and capital productivity.
Productivity growth is regarded as one source of economic growth performance, therefore

economic growth measures expansion in both quantity and productive allocation.
2.1) Productivity and efficiency

One distinct feature leading to productivity improvement is allocative efficiency, output
efficiency and input efficiency. As seen in the new theory of consumer, efficiency choices of
inputs will gain higher welfare (Lanscaster, 1966), whereas the old consumer theory considers

welfare on direct object.
2.2) Measurement of productivity

Productivity measures from the ratio of outputs and inputs. Empirical results from Saari
(2006) shows that an economic growth has been decomposed into quantity growth and
qguality growth. Source of quality growth comes from productivity improvement. Sarri studied
based on model of national economy using the SNA horizontal data. Kuroda and Nomura
(2000) studied structural changes in Japanese economy applying dynamic input-output
analysis with capital accumulation. Kuroda research found that impact of new technology on

productivity growth related to investment and Japanese export after the year 13973.

In Thailand, productivity analysis had been found from Kraipornsak (1999), which adopted
Solow’s growth accounting model. Kraipornsak’s work used data from national accounts and
applied conventional OLS and ECM to estimate production function. Empirical results

appeared that total productivity growth was almost positive over time.
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3) Review of production function

3.1) Production function

In microeconomic foundations, maximum output can be technologically determined as
mathematical function of input factors of production. In complete general form of production
function, we define Q = AK, L, X,, X5, .. X)), where Q is quantity output, and A) represents
input-output relationship, K, L, and X; are capital, labour and intermediate inputs respectively.
Apart from production function, production possibility frontier (PPF) shows productive
allocation of given factors to archive maximum Dutput1 in using alternative bundles of factor

inputs.
3.2) Production function estimation

To obtain the production function, we apply a nonparametric method, which assumes convex
and free disposable production bundles (Charles, Cooper and Rhades, 1978).

The practical technique applied in our research is data . o
Production Possibilities

Envelopment analysis (DEA), which extends from Farrel ol ()
(1957). The DEA technique is similar to the envelope
theorem (Viner, 1931), and algebraically interpreted by B Q= f(L
Q2 e =G 000~ 000
1 o 0 o
Sammuelson (1947). Q 2 3 o
) : . . (0) L 3
In figure 3-1, the production possibility frontier (PPF) 1 2 Labour (L)

covers all observed sample within solid boundary : :
Figure 3-1 PPF for one input

function of the production set of quantity outputs and
(labour).

inputs. Notes that convexity property must be hold for

the PPF, which leads to:

! Silberberg (1990) p. 535.
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~DEA L Do o L> n ' < n
¢ _{( 9Q)€R+XR+ | —zyil_la Q—Z%Qi,
i=1 i=1
for some (Y4, Ya, -, ¥,) such that

n
>Yr=L 720 y;=L..,n}. (1)
i=1

To estimate production function from the DEA method, at any input-output efficient point in

figure 3-1, say Ly and Qg;

0" (Lo»Qy)=min{0>0(6,,-Qo) € Ppea}
9OUT(L07Q0) = maX{0> 0 | (LO)QQO) € &DEA} .
@

The efficient levels of the given level (L, Qg) of production possibility frontier and isoquant for

input and output are:

L7(Lo)=™ (Lo.Qy)Los  O7(Qy)=6""" (L0,Qy)Qy- 3)

The simulated frontier built from the DEA efficient input is as follows:

Li~unif0,1, Q=gLde®, gL)=1+VL, z~exp3) vi @
Where exp(v) is exponential distribution with mean 1/v.

The inefficiency term of productivity analysis expected E[-z] = 0.75 is reasonable so that the

~DEA . . -
¢ = ¢ guarantees asymptotic, downward biased, and becomes convergence (Gijbels &t

&l 1999). From this mathematical process, it enables to estimate the production function.
3.3) Unit isoquant

The typical isoquant is a contour line drawn through input combination yielding the same
guantity of output. In our research, we adopt unit-isoquant in which one unit of output

relates to variety input bundles. We define the unit-isoquant as:

1= MK, L Xy, Xo, o X).  (5)
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Unit isoquant at The unit-isoquant is well known in applying input-

1985 equivalent
W06 _ 1985 output maodel (Miller and Blair, 1985). In this paper,
q = =
1
“ we normalised through our data series (1975-
‘ A"’
K, 2006) by rebasing to the year 1985 unit-isogquant.
S\
S
We subsequently compare input productivity
(0)

Ly L abaum (L) across time period and then measure input
Figure 3-2 Unit-isoquant efficiency in our research. Figure 3-2 describes
unit-isogquant, two input bundles at point A and B can produce one unit of output in 1983.
When economy moves to the year 2006 at point A’ (partial labour, fixed capital), the

2006’s unit-isoquant enables to produce the same guantity output as the year 1985 with

less labour requirement. We will apply unit-isogaunt for our empirical analysis.
4 Input-output theory

The input-output analysis technique was developed by Professor Wassilly Leontief in 1930
based on notion that certain economy enables to define by using system of equations called
inter-industry relation. Some readers may familiar in the other terms, such as flows of goods
and services, inter-sectoral flows, etc. A specific economy is primarily constituted of three
agents, producer, purchaser, and endowment agents. Producers use products or commodities
as intermediate inputs (inter-industry flows or endogenous), and then add up endowment
factor (primary factor or exogenous) to produce outputs and distribute to the need of other
agents (purchaser). The purchaser agents comprise of intermediate users (endogenous) and

final demands (exogenous).
4.1) Static input-output model

Maost of readers may familiar with the term static. In economics, the static means the optimal
point (all economic agents are in equilibrium in a certain period.) The static equilibrium is
unable to guarantee long run equilibrium. For simplification, most of modeller however

assumes that these optimal points represent equilibrium in the long run. Then, it enables to
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apply it for analysing during study period. This technique is called comparative static analysis

(Miller and Blair, 1985).

In static input-output analysis, a certain economy (mostly national or regional) can devise
mainly into three parts (producing and providing units (supply), and purchasing unit ([demand.)
These economic units are related each other. We may state its relation by deriving system of

equations as follows.

X = Qutput of the jth producer (industry)

X = Intermediate consumption of the ith product (commadity) in the jth producer
(industry)

\ = Primary factor needed for the jth producer (industry) in producing the jth
product (commodity)

F = Final consumption of the i product (commodity)

In an economic point of view, the above variables are related, and can be formulated in table

form. (See figure 4-3)
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(@]
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1 =
Commodity Xoq Xop . Xon Fs Es D, S, Xo+ | Mo
2 =
Commodity X Xno . Xon Fn E, O, t | Sh Xat | M,
r] =
Primary V, Vo . V,
Input
Taie=] X0V | ZXaVa | - | ZXiVy
Inputs
Total X4 Xs . X
Output

Figure 4-3 Input-output table

Using input-output analysis requires the assumption that one commodity can be produced
from only one industry, which the rows and columns share the same behaviour (symmetric
homogeneity.) Therefore, we can formulate these economic relationships into matrix form as

follows.

Row relation X, = XX +F (6)

Column relation X = > X+ V, (7)
We define technical coefficient [a,,] as the ratio of input per unit of output. Then,

a// = X‘J / XJ
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Rearrange (8) yields

X‘J = a// [ ] XJ [9]
Substitute (9) into (5) yields

X, = 250X + F (10)

Equation (10) can be written in matrix form as:

X = AX + F (11)
X1 ai, a2 .- ain Fi
Where X — X2 A= a1 a2 .- an F- Fa -
L Xn Lanl an2 -+ dannl L Fn

Rearrange (11) and simultaneously solve for vector X yields.
X - -l ® F (12)

Applying the same method but solving the system of equation on column relation, output (X)

can be generated by;
X - (-AT" @V (13)

Equation (12) and (13) are considered to be the most important tools in applying input-
output analysis technique. Equation (12) explains that output can be induced by final demand
or demand driven (Leaontief, 1939). At the same fashion, output can alsa be general by value
added or supply driven (Gosh, 1958). The most widely used technique in analysing economy is
equation (12), which economy is exogenously shocked by final demand. On the other hand,

equation (13) can apply for external supply shocks, i.e., primary factors and price changes.
4.2) Dynamic input-output analysis

In static input output analysis, behavioural systems are horizontally constant throughout
study period. Economy produces goods and services so as to satisfy or use up in a specific

period. No saving or any accumulation can be made for another period. At the same time,
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current decision-making is unable to affect future decision. However, in reality the
behavioural systems always change over time. The dynamic analytical technique relaxes
this assumption by allowing behaviour change over time. The dynamic incorporates
accumulative variable into the model. Then, we can postulate that a certain economy can
be in equilibrium in the long run. Therefore, every parameter and objective variables in

dynamic model are considered to be the long run.

In dynamic analysis, we introduce the capital coefficient to use as a linkage passing across
periods. This technique was developed by Richardson (1972), and extensively used by
Miernyk and Sears (1970). The reader may found other styles of dynamic input-output
analysis, which is beyond our research. The Richardson stylized requires capital as a

period-linking of variable choices.

The capital stock is necessary for production process. Maostly, investment is unable to
convert into capital within the same period, such as buildings, airplane. Expected
production in next year may need current investment (this year) or previous investment
(last year) For defining capital coefficient, we apply the same procedure of static input-

output relationship as follows.

Let Z; be the i capital needed to produce an output of the jth industry. We define capital

coefficient by as the ratio of capital per unit of output.

b, - Z, 1%

Z J

(14)
Now we introduce time variable into the model by using superscript notation (t). Then, the

amount of capital stock in a current year to satisfy a next year production would be

t+1

Desired current capital K- = b X - th] (19)

From the typical input-output relation equation (6-7), we can express the economy in the

following form.

t+1

X, - Yo X +Z e -X)+ F (16)

Rearrange (18), yields
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X -Xagex +Zox -Zpx" - F, (17)

Equation (17) can be rearranged in matrix form as

t

(I-A+B)X" - BX™ = F for t=0,1,2.T.. oC(18)
Equation (18) is called linear difference eguation. If time variable (t) is close to zero (very
small), the term X = BX"" will become derivative of time (dX/dt). (The reader interesting in
derivation can find from calculus textbook) In practice, we enable to extent our study

covering replacement capital (gepreciation), and the madel would be;

t

(-A-D+B) X" -BX" = F for t=0,1,2.T.. o¢(19)

Where D is capital replacement coefficient.
However, the more choices variable included, the model becomes more complicate. For
simplicity, this paper will analyse economy by applying equation (18) for productivity

analysis.
43) Productivity theoretical model

There are two kinds of productivity definition. Input productivity is the ratio of input to output
(I/O; Input devises by output). This ratio represents input requirement for producing one unit of
output, the lower ratio, the higher productivity. Reversely, output productivity (O/I; Output
devises by input) represents the amount of output producing from one unit input. The higher

ratio, the higher productivity in this case.
44) Unit-isoguant and dynamic spill over

A unit structure (unit-isoquant) of specific commodity defines the internal linkages, directly
and indirectly through intermediate input coefficients (A’), and primary factors (L and K) and
total factor productivity (TFP). Each unit-isoquant of the j-th commodity describes

characteristics of the technology applied for production process. The factor input coefficients
[5” and bu] represents input unit-isoquant of labour and capital respectively. Based on unit-

isoquant, we define the production efficiency [(p] as follows:

HARAWNNSHER : MIWRLLATETRZaulNe 2-13



7o \t 7.\t
(Djt:(yk ~Ysh )@k _{‘ﬁk _{ﬂ (20)
" Qi i "X WL WK

Where (ngﬁQijk represent production efficiency and output from the k-th industry.
Xijk:LijkaKijk represent intermediate inputs, labour and capital factors of the k-th

commodity.

We now move to dynamic production process in which capital accumulation exists. As
already described in section 4.2, capital replacement (D) and actual capital stock across

period can be formulated as follows:

s - (1+9) s+ 7 (21)

Then RY _ S‘.}_ (1_’_5)St71 (th_l_’_ Itl(p]t_l (22)
K S st \S gt \l

Where K" = desired capital stock at current period.

S" = actual capital stock at current period.

t-1 . . . .
| = capital accumulation in the last period.

After we introduce prices of inputs and apply backward dynamic linkages across period, then

solves for dynamic unit TFP.

[fjt S
Vit X
T i pv z'—t 1¢ Sﬁ—l

=y pit fit f{g]t_ p:< K §¢, |? pf_ Lt (L\jr (23)
i p\t,Vt f; poV' =1 S prviiL ’
Where
( T = t-1
’ | +1 + e 7 pftl
= T T K
YT e S KR

| ST Sr+ PV ol T=t-2 ., -0 (24)
|
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Where (1’13’) represents the rate of growth of dynamic unit TFP, (][Y)is exogenously

determined outside the system i.e. final demand in this case.

The dynamic process of capital formation influences to productivity changes in industries,
which expects newly-developed technology leading to productivity improvement. The detail
derivation of dynamic unit TFP can be found from Kuroda (2000), which calls unit structure

instead of input unit-isoquant.
5) Data and estimation methodology

Currently, there are seven tables of input-output tables available in Thailand (1975, 1980,
1985, 1990, 1995, 1998 and 2000). In order to guarantee sufficient period for parameter
estimation, we will simulate data between |/0 periods and extend to the year 2006 based on
availability of aggregate demand and supply data from the national accounts. We concentrate

on estimation of the I/0 2006 in which will use far policy simulation.
5.1) 3SRAS method

In this research, we introduce the 3SRAS procedure, pronounced “three-steps ARAS method.,
to compile the 1/0 table for the year 2006. The data required for 3SRAS consists of: 1) the
latest /O table (2000) with details of 180x180 inter-industry linkage; 2) The valued added
data (most recent year 2006) from the national accounts detailed ISIC 7 digits: 3) Demand
side data (2008); 4) Import export data for the year 2006 (detailed to the finest HS and
convert to I/0 180 sectors of commodity; 5) Partial survey of input structures for the year
2006, we conduct some survey on renewable energy industry in our research, i.e., ethanal

industry, bio-diesel, electricity generated from waste and biomass.
(1 1SRAS [’IST—step RAS): Preliminary estimation

We begin with extrapolating the |/0O tables between periods by apply zero

entry, fixed value, and exponential growth as follows:
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Where A, is input coefficient at the i-th period, A, and A, are starring and
ending points of the /0 coefficients. Since our system involved bath vertical
and horizontal data, we avoid heteroscedasticity problem by applying ARCH
madel” for our forecast series. The F statistic is applied for robustness of
estimated equation. The reader who assumes no heteroscedasticity may use

basic time series analysis, i.e. MA, AR, or business circle analysis.

Theoretically, Ziau Vj must be unity. However, the summation of preliminary
coefficients obtain from section 5.1 are practically different from unity. We
apply the conventional RAS method3 to update and make balance of input

coefficients between the year 1975 to 2005.
B) 2SRAS (2" -step RAS): Manually updated (Bloc VA/FD)

In this step, we use detailed value added (7 digits) and final demand
components (details based on each account), then distribute into input-
output 180 sectors. The value added is distributed to wages, operating
surplus, depreciation, and net indirect tax (bloc VA), and the final demands
are distributed into 180 1/0 sectors (bloc FD). For intermediate inputs, we
update input structure coefficient using weighted average coefficient by
survey and non-survey gross output. Then, we apply BRAS method to eliminate
column discrepancy for only intermediate inputs (&), which row discrepancy

still exists. Note that we apply 2SRAS only for the 1/0 year 2006.

2 See Johnston and Dinardo (1997), pp.195-197.
* See Miller and Blair (1988), pp. 276-284.
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3) 3SRAS (3™ -step RAS): Final balancing

The last step, we apply conventional RAS method starting with row
discrepancy (180 sectors), then switch to eliminate column discrepancy (108
sectors of intermediate input, and four component of value added). The result
from this step can be rechecked with other data and repeat RAS method in

many rounds.

After we finish the 3SRAS method, we get the input-output projection for the year 2006,

which will be used for our research.
5.2) Applied model for productivity analysis

From equation (24), we obtain extrapolated and projected values from the year 1975 to 2006.
Data between I/0 periods from 1975 to 2005 have been done by the 1SRAS procedure. The
3SRAS method is used only for the year 2006. Appendix B presents the estimated results
including statistical reports for an aggregate level and some selected industries in the most

detailed levels, i.e. paddy production and auto industry.

The production function of industry is estimated by the DEA method in chapter 3 by applying
equation (1) - (4). Equation (5) uses to estimate unit-isoquant, and normalised to 1985 unit-

isoquant.
B) Empirical results

We devise analytical results into two parts, investigation of overall economy through an
aggregate industry, and analysis selected industries from the details 180 industrial sectors. It
seems difficult to organise paper cover all industries. Therefore, we choose some specific
industry considering based on economic issues, i.e. major crop sector, export industry, and

some outstanding service sectors. However, we provide all industry results in Appendix D.

HARAWNNSHER : MIWRLLATETRZaulNe 2-17



6.1) Aggregate input productivity improvement

After we apply unit-isoquant analysis, the results from our research indicate that an
aggregate labour productivity improves significantly in 2006 compared to 1985. In figure 5-1,
the aggregate production (output) of Thai industry produces one unit of output using labour
inputs 26.8 million man-year heads in 1985. When economy moves to the year 2006, the
aggregate production requires 335.7 million of actual labour input. An increase in output
guantity requires higher input quantity. It is worth examining how productivity improves. The
thicker line in figure 6-1 (labelled “7985g") represents equilibrium point on the unit-isoquant
at the 1985’s output. All points in the unit-isoguant yield the same amount of output in

1985, which the year

Total production input labour productivity (ILP) at 1985 unit isoqua:i’wg7

7_3‘40 .
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Figure 6-1 Input labour productivity in Thai industry

2000 requires labour only 5.3 million heads and 3.1 million heads in 2006. We can conclude
that labour productivity exists in the year 2000 and 2006 with significant increase. If we
consider only on unit-isoquant from 1985 to 2006, the labour productivity improves
monotonically over time. Figure 6-2a and 6-2b illustrate productivity of capital and
intermediate input respectively. At the same manner, capital productivity monotonically
improves throughout our study period. In 1985, total industry requires capital stock 2,775

billion Bath to produce certain amount of
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6.2)

output. When we alternatively apply the
capital stock in 2000 and 2006, it requires
only 1,574 and 9138  billion Baht
respectively. (See figure 6-2a.). Reversely,
productivity of using intermediate input
worsens. With the same output in 1985,
economy requires higher from 982 million
Baht in 1985 to 1,106 million Baht and
1,733 million baht in 2000 and 2006

respectively.

Productivity analyses for selected industries

In this section, we explore specific industries covering labour intensive sector (agriculture),

food industry, export-driven industry and service industry. Table 6-1 presents actual labours

employed in 1985, 2006, and 2006 unit-isoquant at 1985 output. Unfortunately, we are

unable to present the results for capital and intermediate inputs.

Table 6-1 Simulated labour input and unit-isogquant at 1985 output (000’ heads)

1985 2006 1985 2006

Actual | Actual at Actual Actual at
Paddv oroduction 33276 | 66159 1.806.0 Jewellerv 710 84.7 40
Maize production 831.7 | 1.5131 472.6 Electricitv 173.3 86.0 4.5
Poultrv production 626.2 2038 36.7 Retail 1.108.0 3.302.7 283.0
Meat production 98.9 83.6 20.7 Telecom. 734 247.7 11.8
Canned fruits 20.1 371 2.2 Bankina 83.8 291.6 28.9
Canned seafood 72.7 737 2.9 Business 143.0 189.6 6.3
Home office 13.9 183.1 1.0 Others 20.063.0 | 224499 4239
Combouter/electronics 8.2 110.0 1.7 Total 26.8206 | 35.685.7 31140
Auto industry 218 201.2 47
Sources: Aggregate data from NSO and detailed levels are simulated from model
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(1) Paddy production sector

Based on unit-isoquant, the paddy production sector produces output with labour 3.3 million
heads in 1985, whereas the labour in 2006 is more productive and able to produce the same
output with only 1.8 million heads. For capital factor, productivity is fairly constant, with
capital 13.0 million Baht for both periods. On the other hand for intermediate input efficiency
in 20086, material applies for producing the same amount of output in 1985. (Reported results

appear in appendix D).

=) Maize production sector

Generally, there are productivity improvements in maize production sector with both labour
and capital. Labour employed in 2006 has higher productivity. Only 473 thousand heads in
2006 can produce the same maize output instead of using 832 thousand in 1985. For
capital input, the uni-isoquant states that 400 billion Baht of capital in 2006 can produce
the same output in 1985, which uses 1,786 billion Baht. Maize production sector uses higher

input materials to produce the same amount 1985 output.

(3) Poultry production sector

Labour productivity expands significantly in this sector. Labour 37 thousand heads in 2006
are equivalent to 626 thousand heads in 1985, whereas 2,328 million bath of capital in 2006
comparatively equals to 7,281 million Baht in 1985. The intermediate input improves fairly. It
has been seen from reality that CP group introduces new technology of poultry production,

leading to higher output per unit labour.

(4) Canned fruit and seafood industry

Labour productivity in canned fruit and seafood increase significantly, nearly ten times for fruit

industry and more than ten time for seafood industry, whereas capital

Input labour productivity (ILP) at 1985 unit isoquant
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productivity in both fruit and seafood  Figure 6-3a Input labour productivity in auto
industry insignificantly increase.  industry

Intermediate input productivity decreases

Input capital productivity (IKP) at 1985 unit isoquant
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(5) Automobile industry Figure 6-3b Input capital productivity in auto

industry
Labour productivity in  auto industry

improves more than ten times. Instead of using 52 thousand heads in 19895, labour 5
thousand heads in 2006 can produce the same output. At the same fashion, capital
productivity increases but lower rate than labour productivity. Capital factor 3,942 million
Baht in 2006 is equivalent to 20,959 million Baht in 1985, almost five times higher
productivity. The intermediate input productivity fairly worsens, which the same amount of

output in 1985 requires higher inputs in the year 2006. (See figure 6-3a, 6-3b)

(B) Computer and electronics

Both labour and capital productivity expand from 1985 to 2006. The labour productivity in
2006 increases almost 35 times, which labour 1.7 thousand heads in 2006 is equivalent to
58.7 thousand heads in 1985. For capital productivity, capital used in 2006 is seven times
more productive than in 1985, whereas intermediate input productivity improves only two

times.
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(7] Telecommunication service

Labour productivity in telecommunication

service improves six times in 2006

compared to 1985, which labour employed
73 thousand heads in 1985 reducing to
12 thousand in 2006. At the same fashion
for capital productivity, 24,1359 million Baht
capital used in 1985 falls to 14,437
million Baht in 2006 (approximately 1.5
times improved).

Reversely again for

2 300 Input labour productivity (ILP) at 1985 unit isoquant
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Figure 6-4a Input labour productivity in

telecom industry
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Figure 6-4b Input capital productivity in

telecom industry

intermediate input productivity, instead of using 2,302 million Baht in 1985, the material

input increases to 8,141 million Baht. (See figure 6-4a and 6-4b.)

(8) Banking service industry

Currently in 2006, labour 292 thousand heads are employed in banking service sector. Labour

productivity in 2006 improves 2.8 times compared to 19895, with labour 29 thousand heads

in 2006 can produce the same output of labour employed in 1985. At the same fashion,

capital productivity expands approximately at the same ratio.
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7) Conclusions and suggestions

Based on our literature reviews, productivity improvement leads to higher production
performances. We adopt the DEA method to estimate production function and unit-isoquant.
After that we apply dynamic |/O concept with capital accumulation, then solve for dynamic
unit of productivity. For data simulation, we employ input-output tables 1975 to 2000 and

introduce 3SRAS method to estimate I/0 table for the year 2006 used for our research.

We found on the aggregate economy that labour productivity improves approximately eight
times in 2006 compared to 1985 whereas capital productivity expands almost two times
during the same period. Meanwhile, the use of intermediate input productivity worsens nearly
two times. When we examine details at sectoral levels, the highest improvement in labour
productivity is computer and electronics industry, which expands 34 times followed by
business service sector (23 times). Paddy production sector is the lowest labour productivity
with nearly two times. Aggregate capital productivity increases three times during the same
period, which capital in computer and electronics improves greatly at seven times followed by
automotive industry (five times). The lowest improvement of capital productivity is paddy

production, approximately constant during the same period.

It has been seen that generally labour productivity expands but mostly scatters around
service sector and manufacturing especially export-driven industry. Labour productivity
improves slowly in agricultural sectors. Policy-maker should deliberately concentrate on
improving labour productivity so as to raise agricultural output. When output rises, the returns
to labour are able to increase, and stimulate income distribution. Finally, there will raise

welfare of our country.

Because of time limitation, we are unable to separate single raw material inputs in the
production function. Separation of raw materials could be strength forwardly measurement of

input productivity, which is worth for further study.
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Appendix A Thailand’s input-output sector classification (180 sectors)

10 Description
001 Paddy
002 Maize

003 Other cereals

004 Cassava

005 Other root crops

006 Beans and nuts

007 Vegetables

008 Fruits

009 Sugar cane

010 Coconut

011 Palm nut and oil palm and oil palm
012 Kenaf and jute

013 Crops for textile and matting
014 Tabacco

015 Coffee and tea

016 Rubber

017 Other agricultural products
018 Cattle and buffalo

018 Swine

020 Other livestock

021 Poultry

022 Poultry products

023 Silk farming

024 Agricultural services

025 Logging

026 Charcoal and firewood

027 Other forestry products

028 Ocean and coastal fishing

029 Inland water fishing

030 Coal and lignite

031 Crude oil & natural gas

032 Iron ore

033 Tin ore

034 Tungsten ore

035 Other non-ferrous metal ore
036 Fluorite ore

037 Natural chemical & fertilizer
038 Salt

038 Limestone

040 Stone quarrying

041 Other mining & quarrying

042 Slaughtering

043 Canning & preserving of meat
044 Dairy products

045 Canning & preserving of Fruits & vegetables
046 Canning & preserving of Fish & seafood
047 Coconut and palm oil

048 Other vegetable & animal oils
0483 Rice milling

050 Flour & sagu mild products & tapioca milling
051 Grinding corn

052 Flour & other grain milling

053 Bakery and others

054 Noodle & similar products

055 Sugar refineries

056 Confectionery & snack

057 Ice

058 Monosodium glutamate

059 Coffee & cocoa & tea processing
060 Other food products

061 Fish meal & animal feed

062 Distilling & blending of spirit
063 Breweries

064 Soft drinks & carbonated water
065 Tobacco processing

066 Tobacco products

067 Spinning

068 Weaving

068 Textile bleaching, printing & finishing
070 Made-up textile goods

071 Knitting

10 Description

072 Wearing apparels

073 Carpets and rugs

074 Jute mill products

075 Tannery and leather finishing

076 Leather products

077 Foot wear, except for rubber

078 Saw mill & wooden construction materials

079 Wood and cork products

080 Wooden furniture & fixture

081 Paper and paper board

082 Paper & paperboard products

083 Printing & publishing

084 Basic chemicals

085 Fertilizer, pesticide and insecticide

086 Petrochemical products

087 Paint

088 Drug and medicine

089 Soap & cleaning preparations

090 Cosmetics

091 Matches

092 Other chemical products

093 Petroleum refinery & gas separation plant

094 Other coal & petroleum products

095 Rubber sheet & block rubber

096 Types and tubes

097 Other rubber products

098 Plastic wares

093 Ceramic and earthen wares

100 Glass & glass products

101 Structural clay products

102 Cement

103 Concrete and cement products

104 Other non-metallic products

105 Iron and steel

106 Secondary steel products

107 Non-ferrous metal

108 Cutlery and hand tools

108 Metal furniture & fixture

110 Structural metal products

111 Other fabricated metal products

112 Engine and turbine

113 Agricultural machinery & equipment

114 Wood & metal working machine

115 Special industrial machinery

116 Office equipment & machinery

117 Electrical industrial machinery & appliances

118 Radio, television set & communications
equipment

119 Others electric appliances

120 Insulated wire and cable

121 Electric accumulator & battery

122 Other electrical apparatuses & Supplies

123 Ship building

124 Railway equipment

125 Motor vehicle

126 Motorcycle & bicycle & other carriages

127 Repairing of vehicle

128 Aircraft

129 Scientific equipments

130 Photographic & optical goods

131 Watches and clocks

132 Jewellery & related articles

133 Recreational & athletic equipment

134 Other manufacturing goods

135 Electricity

136 Pipe line

137 Water supply system

138 Residential building construction

138 Non-residential build construction

140 Public works for agriculture & forestry

141 Non-agricultural public works

10 Description

142 Construction of electric plant

143 Construction of communication facilities
144 Other constructions

145 Wholesale trade

146 Retail trade

147 Restaurant & drinking place

148 Hotel and lodging place

149 Railways

150 Route & non route of road passenger transport
151 Road freight transport

152 Land transport supporting services
153 Ocean transport

154 Coastal & inland water transport
155 Water transport services

156 Air transport

157 Other services

158 Silo and warehouse

159 Post and telecommunication

160 Banking service

161 Life insurance service

162 Other insurance service

163 Real-estate

164 Business service

165 Public administration

166 Sanitary & similar services

167 Education

168 Research

169 Hospital

170 Business & Labour associations
171 Other community services

172 Motion picture production

173 Movie theatre

174 Radio, television & related services
175 Library and museum

176 Amusement & recreation

177 Repairing, not elsewhere classified
178 Personal services

180 Unclassified

190 Total intermediate transactions

201 Wages and salaries

202 Operating surpluses

203 Depreciations

204 Indirect taxes less subsidies
208 Total value added

210 Gross outputs

301 Private consumption expenditure

302 Government consumption expenditure
303 Gross fixed capital formations

304 Increase in stock

305 Exports (F.O.B)

306 Special exports

3089 Total final demand

310 Total demands

401 Imports (C.F)
402 Import duties
403 Import taxes
404 Special imports
408 Total imports

501 Wholesale trade margin

502 Retail trade margin

503 Transportation cost

509 Total margin and transportation cost

600 Gross domestic outputs

700 Total supplies
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Appendix B

B-1a) Estimation of aggregate output (I/0-210) 1875-2000 using OLS method

With intercept

Dependent Variable: LNQ
Method: Least Squares

Date: 09/16/08  Time: 19:20
Sample(adjusted): 1981 2000

Included observations: 20 after adjusting endpoints
LN@210 = C(1) + C(2J'LNL210 + C(3J'LNK210 + C(4}'LNX210

The estimate and statistical results

Without intercept

Dependent Variable: LNQ
Method: Least Squares

Date: 09/16/08  Time: 19:24
Sample(adjusted): 1981 2000

Included observations: 20 after adjusting endpoints
LNG210 = C(1)'LNL210 + C[2)'LNK210 + C(3)'LNX210

Coefficient Std. Error t-Statistic Prob. Coefficient Std. Error t-Statistic Prob.
c) 0.382356 0.188315 2.083507 0.0536 c() 0.138578 0.024623 5627954 0.0000
c(2) 0.066380 0.041322 1.606408 0.1277 c@) 0.220388 0.018618 11.83695 0.0000
c@) 0.152415 0.036798 4.141983 0.0008 C(3) 0.785400 0.011001 71.39278 0.0000
cl4) 0.840514 0.028300 29.70018 0.0000
R-squared 0.999855 Mean dependent var 8.383776
R-squared 0.999886 Mean dependent var 8.383776 Adj. R-squared 0.999838 S.D. dependent var 0.733000
Adj. R-squared 0.999865 S.D. dependent var 0.733000 S.E. of regression 0.009315 Akaike info criterion -6.376826
SEE. of regression 0.008516 Akaike info criterion -6.516876 Sum squared resid 0.001475 Schwarz criterion -6.227466
Sum squared resid 0.001160 Schwarz criterion -6.317729 Log likelihood 66.76826 F-statistic 58812.61
Log likelihood 63.16876 F-statistic 4681546 Durbin-Watson stat 1.950034 Prob(F-statistic) 0.000000
Durbin-Watson stat 1432452 ProblF-statistic) 0.000000 = =
B-1b) Estimation for aggregate output (I/0-210) 1975-2000 using ARCH method
With intercept Without intercept
Dependent Variable: LNQ Dependent Variable: LNQ
Method: ML - ARCH Method: ML - ARCH
Date: 09/16/08 Time: 19:40 Date: 09/16/08 Time: 19:37
Sample(adjusted): 1981 2000 Sample(adjusted): 1981 2000
Included observations: 20 after adjusting endpoints Included observations: 20 after adjusting endpoints
Convergence achieved after 74 iterations Convergence achieved after 23 iterations
LNQ210 = C(1) + C(2)*LNL210 + C[3)*LNK210 + C(4)*LNX210 LNQ210 = C(1)*LNL210 + C(2)*LNK210 + C(3)*LNX210
Coefficient Std. Error 2z-Statistic Prob. Coefficient Std. Error 2z-Statistic Prob.
c 0485727 0.227589 2.178170 0.0284 c 0.138204 0018574 7.440842 0.0000
c(@ 0.041598 0.069728 0.596578 0.5508 c@ 0.219249 0.013964 15.70141 0.0000
C(3) 0.135535 0.038751 3497571 0.0005 c(3) 0.786840 0.0083867 87.75120 0.0000
C(4) 0856514 0.028378 30.18259 0.0000 C(4) 2.01E-05 0.000120 0.167940 0.8666
c(s) 1.12E-05 7.43E-05 0.151355 08797 c(s) 0.223782 0.583862 0.376825 0.7063
c(e) 0.261125 0.636087 0410517 06814 [o((5)] 0.550743 1.866476 0.285074 0.7679
c) 0.682259 1.446881 0.471537 06373
R-squared 0.999855 Mean dependent var 8.383776
R-squared 0.999881 Mean dependent var 8.383776 Adj.R-squared 0.999803 S.D. dependent var 0.733000
Adj. R-squared 0.999826 S.D. dependent var 0.733000 S.E. of regression 0.010284 Akaike info criterion -6.098560
SEE. of regression 0.008674 Akaike info criterion -6.367972 Sum squared resid 0.001481 Schwarz criterion -5.799840
Sum squared resid 0.001217 Schwarz criterion -6.019466 Log likelihood 66.98560 F-statistic 19303.27
Log likelihood 7067972 F-statistic 18178.55 Durbin-Watson stat 1.93660S Prob(F-statistic) 0.000000
Durbin-Watson stat 1190774 ProblF-statistic) 0.000000 = = =
B-2a) Estimation for paddy output (I/0-001) 1975-2000 using OLS method
With intercept Without intercept
Dependent Variable: LNQOO1 Dependent Variable: LNQOO1
Method: Least Squares Method: Least Squares
Date: 09/16/08 Time: 20:24 Date: 09/16/08 Time: 20:28
Sample(adjusted): 1981 2000 Sample(adjusted): 1981 2000
Included observations: 20 after adjusting endpoints Included observations: 20 after adjusting endpoints
LNQOO1 = C(1) + C(2)*LNLOO1 + C(3)*LNKOO1 + C(4)J*LNX001 LNQOO1 = C(1)*LNLOO1 + C(2)*LNKOO1 + C(3)*LNX001
Coefficient Std. Error t-Statistic Prob. Coefficient Std. Error t-Statistic Prob.
c1) 0.382356 0.188315 2.083507 0.0536 c() 0.138578 0.024623 5627954 0.0000
c@ 0.066380 0.041322 1.6068408 0.1277 c@ 0.220388 0.018619 11.83695 0.0000
c(3) 0.152415 0.036798 4141983 0.0008 c(3) 0.785400 0.011001 71.39278 0.0000
cl4) 0840514 0.028300 29.70019 0.0000
R-squared 0.8999855 Mean dependent var 8.383776
R-squared 0.999886 Mean dependent var 8.383776 Adj. R-squared 0.999838 S.D. dependent var 0.733000
Adj. R-squared 0.998865 S.D. dependent var 0.733000 S.E. of regression 0.009315 Akaike info criterion -6.376826
S.E. of regression 0.008516 Akaike info criterion -6.516876 Sum squared resid 0.001475 Schwarz criterion -6.227466
Sum squared resid 0.001160 Schwarz criterion -6.317729 Log likelihood 66.76826 F-statistic 58812.61
Log likelihood 638.16876 F-statistic 4691546 Durbin-Watson stat 1.850034 Prob(F-statistic) 0.000000
Durbin-Watson stat 1432452 Prob(F-statistic) 0.000000 = = =
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B-2b) Estimation for paddy production (I/0-001) 1975-2000 using ARCH method

With intercept

Dependent Variable: LNQOO1

Method: ML - ARCH

Date: 09/16/08 Time: 20:34

Sample(adjusted): 1981 2000

Included observations: 20 after adjusting endpoints

Convergence achieved after 90 iterations

Without intercept

Dependent Variable: LNQOO1

Method: ML - ARCH

Date: 09/16/08  Time: 20:33
Sample(adjusted): 1981 2000

Included observations: 20 after adjusting endpoints

Convergence achieved after 23 iterations

LNQQO1 = C(1) + C(2JLNLOO1 + C(3JLNKOO1 + C(3)LNX001 LNQOQ1 = C(1J*LNLOD1 + C(2)*LNKOO1 + C(3}LNX001
Coefficient Std. Error 2z-Statistic Prob. Coefficient Std. Error 2z-Statistic Prob.
c) -1.424247 0.170428 -8.356893 0.0000 c) 0.138204 0018574 7.440842 0.0000
c@ 0.303443 0.060843 4987315 0.0000 c@ 0.219249 0.013964 15.70141 0.0000
c(3) 0.544219 0.007639 71.24313 0.0000 c(3) 0.786840 0.0083867 87.75120 0.0000
C(4) 0.000124 0.000467 0.265677 0.7905 C(4) 2.01E-05 0.000120 0.167940 0.8666
c(s) -0.254175 0.202089 -1.257676 0.2085 C(s) 0.223782 0.583862 0.376825 0.7063
c(e) 1.004461 0.867520 1.157854 0.2469 [o((5)] 0.5507438 1.866476 0.285074 0.7679
R-squared 0.999019 Mean dependent var 8.383776 R-squared 0.999855 Mean dependent var 8.383776
Adj. R-squared 0.998668 S.0. dependent var 0.733000 Adj. R-squared 0.999803 S.D. dependent var 0.733000
S.E. of regression 0.026747 Akaike info criterion -4.547744 S.E. of regression 0.010284 Akaike info criterion -6.098560
Sum squared resid 0.010016 Schwarz criterion -4.249024 Sum squared resid 0.001481 Schwarz criterion -5.799840
Log likelihood 5147744 F-statistic 2851.115 Log likelihood 66.98560 F-statistic 19303.27
Durbin-Watson stat 1.143424 Prob(F-statistic) 0.000000 Durbin-Watson stat 1.8936605 Prob(F-statistic) 0.000000
B-3a) Estimation for auto industry (1/0-125) 1975-2000 using OLS method
With intercept Without intercept
Dependent Variable: LNQ125 Dependent Variable: LNQ125
Method: Least Squares Method: Least Squares
Date: 09/16/08 Time: 20:52 Date: 09/16/08 Time: 20:49
Sample(adjusted): 1981 2000 Sample(adjusted): 1981 2000
Included observations: 20 after adjusting endpoints Included observations: 20 after adjusting endpoints
LNQ125 = C(1) + C(2)*LNL125 + C[3)*LNK125 + C(4)*LNX125 LNQ125 = C(1)*LNL125 + C(2)*LNK 125 + C(3)*LNX125
Coefficient Std. Error t-Statistic Prob. Coefficient Std. Error t-Statistic Prob.
c) 7467140 0.083732 88.17862 0.0000 c 0.150617 0.355426 0423764 06771
c@ 0.039367 0.016464 23391154 0.0294 c@ 1.389571 0.298602 4653583 0.0002
c@3) -0.001240 0.020818 -0.059544 09533 c(3) 0.195897 0.364042 0538117 0.5975
(s{C)] 0.962880 0.018886 50.88316 0.0000
R-squared 0.791508 Mean dependent var 18.17278
R-squared 0.899581 Mean dependent var 18.17278 Adj. R-squared 0.766980 S.D. dependent var 0.8967844
Adj. R-squared 0.998503 S.D. dependent var 0.967844 S.E. of regression 0467199 Akaike info criterion 1.453357
S.E. of regression 0.021578 Akaike info criterion -4857347 Sum squared resid 3.710668 Schwarz criterion 1.602717
Sum squared resid 0.007450 Schwarz criterion -4458200 Log likelihood -11.53357 F-statistic 32.26907
Log likelihood 5057347 F-statistic 12735.12 Durbin-Watson stat 0.843790 Prob(F-statistic) 0.000002
Durbin-Watson stat 0938676  Prob(F-statistic) 0.000000 = = =
B-3b) Estimation for auto industry (/0 125) 1975-2000 using ARCH method
With intercept Without intercept
Dependent Variable: LNQ125 Dependent Variable: LNQ125
Method: ML - ARCH Method: ML - ARCH
Date: 09/16/08  Time: 21:06 Date: 09/16/08  Time: 20:50
Sample(adjusted): 1981 2000 Sample(adjusted): 1981 2000
Included observations: 20 after adjusting endpoints Included observations: 20 after adjusting endpoints
Convergence achieved after 18 iterations Convergence achieved after 43 iterations
LNQ125 = C(1) + C(2)*LNL125 + C(3)*LNK125 + C4)LNX125 LNQ125 = C(1)*LNL125 + C(2)*LNK125 + C(3)*LNX125
Coefficient Std. Error 2z-Statistic Prob. Coefficient Std. Error z-Statistic Prab.
c() 7.349624 0.034328 214.0970 0.0000 c(n) 0.185571 0.362664 0511689 0.6083
c@) 0.029143 0013179 2211292 0.0270 c@) 1.348356 0435891 3.083335 0.0020
c@) 0012812 0007197 1.780286 0.0750 C(3) 0.215265 0.509641 0422386 06727
c@) 0.964107 0.008885 1085056 0.0000 C(4) 0.086081 0.171679 0.501407 06161
c(s) -3.29€E-08 3.29E-05 -0.100058 0.9203 c(s) 0.306369 0647645 0473051 06362
c(s) 0.566263 0.712836 0.794314 04270 c(s) 0.251340 1.232009 0.204008 0.8383
c7) 0.798404 1.019979 0.783745 04332
R-squared 0.783927 Mean dependent var 18.17278
R-squared 0.999494 Mean dependent var 18.17278 Adj. R-squared 0.706758 S.D. dependent var 0.8967844
Adj. R-squared 0.998260 S.D. dependent var 0.967844 S.E. of regression 0.524105 Akaike info criterion 1.720004
S.E. of regression 0.026331 Akaike info criterion -5.700866 Sum squared resid 3845611 Schwarz criterion 2.018724
Sum squared resid 0.009013 Schwarz criterion -5.352460 Log likelihood -11.20004 F-statistic 10.15856
Log likelihood 64.00966 F-statistic 4276.110 Durbin-Watson stat 0.775866 Prob(F-statistic) 0.000286
Durbin-Watson stat 0848553  Prob(F-statistic) 0.000000 = = =
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Appendix C Simulated employment 1985 and 2006 (000’ heads)

1985 2006 1985 2006 1985 2006

10 Actual Actual at1885q (o] Actual Actual at1985q 0 Actual Actual at1985(
001 33276 65159 18060 065 54 7.1 20 129 55 132 04
002 831.7 15131 4726 066 20.0 124 43 130 3.1 76.2 07
003 80.5 394 17.5 067 905 104.1 166 131 37 56.9 07
004 113141 490.7 2837 068 904 102.1 24.1 132 71.0 84.7 40
005 31.2 35.2 2.8 069 8.8 32 0.7 133 38 29.7 14
006 4929 1492 84.2 070 216 149 36 134 18.3 18.5 1.3
007 1,051.86 638.7 1285 071 35.2 476 5.0 135 175.3 86.0 45
008 1,380.3 806.2 93.2 072 2317 2759 354 136 439 11.7 07
009 990.3 1,049.8 1991 073 0.7 33 0.2 137 50.5 8.8 1.1
010 2318 239 17.5 074 234 27 37 138 277.2 7729 398
011 92.1 141.9 9.1 075 57 15 02 139 2919 1339 485
012 148.8 1.0 7.7 076 10.1 126.9 28 140 395 302.3 17.0
013 1934 19.1 1.1 077 16.3 705 8.4 141 539 810.1 411
014 127.0 344 18.6 078 435 365 18 142 47.9 19.3 140
015 7141 7038 14.9 079 6.3 85 07 143 74 35.0 2.1
016 15176 665.2 1231 080 385 715 9.3 144 185 77.3 8.2
017 188.3 1497 12.7 081 123 19.3 05 145 12242 22108 1832
018 539.0 2646 88.2 082 134 27.7 19 146 11080 33027 283.0
019 492.0 1129 480 083 37.8 16.8 24 147 555.1 1,7086.3 3184
020 37.1 53.7 2.2 084 40 230 08 148 1754 5684 67.1
021 626.2 2038 367 085 46 84 04 149 411 430 17.5
022 3300 722 1.7 086 44 366.2 14 150 122.6 185.2 284
023 226 6.2 14 087 33 115 05 151 205.2 1274 34.1
024 12172 264.0 62.4 088 20.0 333 48 152 23 205 0.3
025 327.2 2226 134.5 089 20.1 150 19 153 138 22.8 5.8
026 497.1 86.2 616 090 6.3 136 1.3 154 353 89.5 8.8
027 596 5.2 27 091 0.8 0.1 0.1 155 100 5.0 06
028 4306 4184 26.9 092 46 318 08 156 122.7 3056 378
029 122 36.2 5.9 093 410 457 33 157 8.1 21.7 1.6
030 8.1 97 2.1 094 36 450 06 158 5.0 38 0.3
031 80.6 881.8 204 095 225 51.3 6.0 159 734 247.7 11.8
032 0.0 00 0.0 096 15.5 61.4 35 160 83.8 2916 283
033 128 12.7 44 097 9.7 778 3.1 161 95.4 203 20
034 05 00 0.0 098 328 454 2.2 162 440 27.7 0.8
035 34 40 0.8 099 106 441 27 163 3615 4828 111.2
036 1.3 02 0.3 100 130 10.1 1.3 164 1430 189.6 6.3
037 1.3 04 0.2 101 7.0 104 08 165 808.8 1,1444 168.8
038 1.1 04 0.2 102 348 25.1 85 166 56 1.8 04
039 1.3 1.1 04 103 36.7 29.0 6.3 167 7270 1,043.6 1034
040 80.2 464 7.3 104 40 99 18 168 126.9 76.9 76
041 5.0 40 0. 105 123 1.6 1.5 169 1738 588.8 52.8
042 983 836 207 106 51.1 97.3 104 170 109 304 05
043 86 455 1.3 107 234 97.1 8.1 171 296 B3.5 28
044 129 83.2 43 108 14.3 17.9 1.8 172 13.3 10.5 1.1
045 20.1 37.1 2.2 109 9.1 32 05 173 8.0 84 20
046 72.7 75.7 5.9 110 7.8 30 06 174 2466 251.1 10.5
047 4.7 29.3 14 111 139 785 29 175 2.1 9.8 07
048 94 5.1 1.1 112 15.6 232 07 176 750 107.6 318
049 94.0 117.0 296 113 96 49 35 177 83.7 996 55
050 420 234 19.2 114 2.8 15 0.2 178 1953 223.3 385
051 29.3 25 36 115 25.0 715 40 179 - - -
052 48 21.1 1.1 1186 15.9 1931 1.0 180 0.0 2109 55
053 104 116 09 117 40 1184 08

054 43 55 04 118 58.2 1100 1.7 190 268206 356857 3,114.0
055 715 325 10.2 119 49 96 02

056 5.4 124 07 120 96 50.8 32

057 10.3 15.2 27 121 35 5.9 04

058 38 74 1.1 122 7.2 25.7 06

059 1.6 21.3 0.1 123 76 380 23

060 17.2 31.3 25 124 29 14 04

061 424 6.0 0. 125 51.8 201.2 4.7

062 56.3 134 154 126 15.5 17.8 20

063 174 220.5 8.7 127 68.7 178.1 1.2

064 30.7 732 8.0 128 40 200 07

HARAWNNSHER : MIWRLLATETRZaulNe 2-28



Empirical results in selected industries

Appendix D

Poultry production sector (I/0 021)
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Banking intermediation service (I/0 160)

D-4)

Computer and electronic industry (I/0 118)
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LLuuﬁwaaaﬁli’lumﬁLﬂiwzﬁﬂ%ﬁﬂmmuﬁmaa@;anmwﬁ“ﬂﬂL%awa‘a”m (Dynamic CGE Model)
ﬁ%’@a%auuﬁugmmwﬁmmLfﬁfyLauimmammgﬁwaa Ramsey (1928), Cass (1965) Koopmans
(1965) w8z Q theory of investment 283 Tobin (1969) i’mﬁt\i Convex adjustment cost model of
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32WINTIN (Intertemporal) uazluidaz 241981 (Intratemporal) danuiuTlnadadasandulaludym
miuﬂnﬂ“’?‘léﬂﬁ‘ty g2 iyzmife Intertemporal consumption maximization problem WNBLRENTEALNNY
u3lnasu (Aggregate consumption) LLaz Inratemporal consumption maximization problem WWalRanizay
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211 Intertemporal maximization problem l}d‘uﬂﬂﬂ Maximize lifetime utility Farnnua i
Additive separable homogeneous utility function 79l@ Constant Relative risk aversion lagil
Budget constraint Aifnwual#yad1agiiuzas Lifetime consumption azdasliiiuyad1ilagiiu
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value UBIFUANY ﬁafu%qmesmmanaﬂﬁummnﬂmmuﬁmaa CGE uwuusiadwialuuuy
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me‘haaaﬁiﬂumsﬁnma%ﬁﬁhamu%aﬁmsé’m?m’[ﬂuaawhuﬁa Intertemporal  investment
maximization problem LﬁaL‘é’nans:é’ummmuﬁmmmm%m%’uLwiazmmmswas] (Investment by sector
of destination) lundaztranauaz Intratemporal investment maximization problem LﬁaLﬁaﬂﬂ%mmﬁ

WaNzaNaIRUA UG T (Investment by sector of origin)
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Cash flow 284N17837% muléawlaves Standard law of motion of vo9Fud U lay Cash
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‘ Wiy ‘ LU ALa | inwedesu | WnaTien
%A a1nil 2546
2547 36.00 41.14 36.61 41.14 9.73
2548 92.00 84.88 90.07 84.88 50.76
%A nTliauniin
2547 36.00 41.14 36.61 41.14 9.73
2548 41.18 30.99 39.13 30.99 37.39
L%ﬁlil 38.59 36.07 37.87 36.07 23.56
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LW s
NAMNUUUINNDI ‘ Shadow price | WA3NULUUINNDS Shadow price

%A 9ndl 2546

2547 22.73 23.24 25.23 25.02

2548 55.57 49.53 60.64 55.62
%A annTniaunin

2547 22.73 25.23

2548 26.77 28.27
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1ot GDP amaannaaﬁﬂsznauﬁv’amm‘%‘[m MININB MIFIean MInudn m’?umsu‘%‘[mmﬂ%'gmaﬁ

v o A & d o I & P (% o 9 w o o a &
ﬂiﬂ(ﬂ')LW&JE‘]IG“IJ%LﬁE]Gﬁ]']ﬂi&(ﬂUT]ﬂWﬁgx‘i"lm:[(ﬂUL%WW:SWQWE‘T%QWWRGG’]% ‘Y]'Il‘ﬁi']ﬂiﬂiﬂll']ﬂi]']ﬂﬂ'lﬁl,w&l"ﬂ%

'
A o

o 1 t:l é/ 1 { v Aa g Y v a ¥ v
LLﬂzu’leﬂQﬂ’liLWll"Ilu“ﬂadTlUﬁ]'lUﬁLLYﬁ]i\‘i"DE}\‘iﬂ'}ﬂigﬁJ’]aﬂ’]EJEL@I"IJE]EINH@]E'I%FLW’HQ 4) A rualAsannnd

[ o '\t a =
uazgIuzganInaIMeiy liinaddsuudasntiyu

NINMIaTEANa I IsIRUNANTENUaINIUS LG RN TR AT Wu ludusien
wunansnuaiianwaeilu Cost push inflation ﬁl,ﬁmarmmnﬁugﬁmaaﬁunummaw‘fﬁgaﬂjwLmﬁm
NNMITzAafasRINTIIMILATEgRY Tudunansznudafanssunoiasugiafiuriass (Real economic
activities) na Ingan1wduanwae Supply shock I@]mﬁmﬁ'}ﬁuﬁ'L‘ﬁ'mgﬁua:mwaiﬁ@wﬁm%’mmﬂﬁﬂmi
naadw 9 leiaua muﬁaﬂa%’ynuua:LtsomuéﬁaLﬂuﬂﬁﬂmmﬁwfuﬁmmm'aNﬂiﬁﬂﬂ@@ﬂl,muﬂa%'ﬂnu
LazJTBUTIUANR amumswfé’anﬁmﬁﬂﬁ;ﬂamﬂm&ﬁmaammﬁ'@ﬁ"@maanmﬂ%’uL‘%aua@aa (Income

Over estimate %’]ﬂﬂ’]ielLﬂT]:ﬁNaﬂiZWU‘Dﬂ\‘l Oil shock ﬂ'aqﬂaaﬁiummﬂiﬂﬂmmmm%ﬂmu L'ﬁumﬁmﬁ:ﬁmm IEA ez OECD ‘L‘HEJ
P ' ¥ e a a & ' o 9 va o a v
2547 m:qmmnﬁmu’muﬂmwmu 10 faaAISABLSLIA ﬁ]xm‘l%am’m'mjmﬂmmaammﬁnﬂma@mﬁﬁaUa: 1.8
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o e o a wda & , - 4 oa i o o
effect) LATINNLIAUNAEUATNILNUFIVY (Price effect) nsuslaafiuniase (real consumption) U3Ue"

7 d @ '
aead LaaslszanmIasas 0.792 ¢all

§13191 3.3: HanITNUBaIMILSUALNNTRIRITI N RABIATHS NaNRAA

| oop c | | | o | x | wm | CPI
%A a1l 2546
2547 -0.157 -0.630 -1.159 3.528 -1.260 -1.739 0.503
2548 -0.560 -1.577 -2.210 8.376 -3.146 -3.733 1.276
%A nTraunin
2547 -0.157 -0.630 -1.159 3.528 -1.260 -1.739 0.503
2548 -0.403 -0.953 -1.063 4.683 -1.910 -2.029 0.769
L%E'FJ -0.280 -0.792 -1.111 4.106 -1.585 -1.884 0.636
%A anilreunin + %A nehiudu
2547 -0.004 -0.018 -0.032 0.098 -0.035 -0.048 0.014
2548 -0.010 -0.023 -0.026 0.114 -0.046 -0.049 0.019
Lagliil -0.007 -0.020 -0.029 0.106 -0.041 -0.049 0.016

msa@awaawmﬂauLmuﬂﬁ]fi?mnuua:ﬁm%uﬁﬂﬁLﬁ'uga‘ﬁuﬁﬂﬁmmmuﬁuﬁﬁa (Real
investment) UTUAaAa4 Lﬁaamﬂmsa@awawamauLmuﬂﬁynumwam:ﬂuﬁa Cash flow UBIHAINY
Lf]aa’mﬁ'mnm%uﬁmuﬁﬂ%’ué’uLﬁ'ugaﬁu ﬁwlﬁa&amﬁa@ﬁmaaé’mm Cash flow Aa@UNHNITAING WIB
Tobin's Q° amaLLazﬁ'ﬂﬁmiamua@mm?iu%aua: 1111 dadl Gadunsaaasuinniinisuslne

naLanIu

mssseananadLaaufonay 1.585 dall Icﬂﬂﬁmmqmmﬂmilﬂ'&‘ﬂuuﬂaﬂmmnﬂ%umﬁmwm
TadseanvadFud ludszimaiumaidudluaaialan’ ﬁaﬁﬁunuﬁﬂﬁuﬁﬂ%‘uﬁaLﬁ'uﬁuﬁ%wﬂﬁﬂm
sumsseaniuiuluamsfinandudluasalanasfi® (ENUINFUAINEINB) AT aanurIanT
Tumsuaatudusanss luusd o sy Sua AN wua 951 EN FUA WA SN HLAZ N TAARITES
ﬁamm‘maLﬂmgﬁa'ﬁaﬁmmmam NNI§Ian nWiu'%InﬂLLazmsamuﬁawalﬁﬂ%mmmsﬁwLﬂﬁﬂa@mm?iﬂ
Sauar 1.884 doil adslsfimumulduuussessiianaiasiiuanstoninusrtniaesmydsudivesszuy
LAIBFNY VUIAVBINANITNUVAY Shock datasngiaalaiduiduass G lduaasnansnusaadly

" ganusniuslusunis (a1), (a2) uaz (a3) lumeawwan

¢ ADRAEIUNAADLILNUIIMTAIUADFUNUNITAIN Tun3diAladl Investment adjustment cost 164 Q investment theory a5u1831%n
mnmmmmﬁ'umnNamauLmummmanugaﬂiﬂﬁunmaammmu Lm:qaﬂmwmaammmmnﬁ@Lfiawamammwuaammmu
WhnudunuIaINIaImuiie Q = 1 athslsfianulunsdiidl  Investment adjustment cost luiuudiaasit qaunwpaIn1IaIn Izl
\finfl Q = 1 win13a9nuLdu Increasing function 183 Q (9wazidualuauns 16, 17 uaz 18 lumanwan)

* ganusunuslugunis (26) lumanwan

i msaug@lﬁﬁmﬁuﬁﬂummﬂianmﬁﬁmL%quﬁaﬂnf@qﬂszaaﬁﬁa:ﬁﬂLLunNanimuIﬂﬂmamm Oil shock 88NNNHANTENUNNITDN
LLazgmﬁauLﬂuﬂaaugagmﬁLﬁuﬁa azhavl,sﬁmumnﬁﬁmrmﬂs:mﬁg‘iLmiaﬁvl,ﬁuﬁnu‘luﬁmmsmmdowETNWL?JWammamazmi
qﬂm&uﬁm%uﬁwL%al.waasluﬂs:mﬂ@j'l,miaﬂ‘u sw?ﬂmu:ﬁuﬂmmaaqﬂmuﬁuﬁnqﬂm%nssu milfaugdguaananiaslifinadoann
i
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'VmLﬂmgﬁﬂ@uLﬁﬂuﬁ'm”aUazmaamﬂﬂﬁUuLLaJaaﬂmﬁwﬁuau Togtadomaiuiuasnasiiuiuios
az 1 luansll 2547-2548 azamalﬁﬁ*‘ﬁﬁﬁmﬁﬁinﬂLﬁuﬁum?{uﬂizmm%ﬂaz 0.021 sz GDP aaad
laaglszanmiasas 0.007 ey wnRasanmadasuudasdedal sxfiuldiuansznuds GDP a2
Rntuanuszezaanuiaieves Shock @Taﬁ?mhmwﬁwu;umaawaﬂi:wmiamitﬂﬁUuu,ﬂaaﬁm

S e a . ' o o o 1
indudvluudssDag ldaansalddugiwlumadwinmansznululoaly
3.4.5  HANSETNUAIUIIAISILEIRINISHER

371nN13 Shock Lmuﬁ’maqwudﬁmﬂﬁlugﬁumaaswmﬁwLﬁﬁﬁwﬁuauLLa:wé'amu?iu 9 14 5 70
ﬁowa‘[ﬁmmwé’qmu{?uﬂgugﬁ (Primary energy) 1uﬂszLﬂﬂﬂ§u€1’aLﬁugﬁumnndwwm%uﬁww SCRENETN
nAunil (Secondary energy) Tagtamnz iudy wudu dias iduweiosdn uaztiuem udindulu
sanfidninsdivaasnaluaaialan wazlndldsanusanninisdusisvesmanansdanlulsina
AINEILAITIIA miLﬁwfu’tué’mwﬁ@‘hniwswawiumawmiaﬂawaﬁmmqmmﬂ Non-tradable cost @15lu
ﬂa%’ﬂﬁﬁﬂﬁﬂi:mﬂvlmtJmm’mLL‘ﬁdﬁuﬁmsﬂmLLa:Lﬂugﬁaaaﬂqw'ﬁauﬁw Refined petroleum products 11
ﬁmwammmia‘nm‘wé‘amunamgﬁwuﬁwmmiﬂﬁw:ﬂﬁﬁaLﬁlwﬁumﬁmﬂs:mtﬁaUaz 3.580 @all
s lsfiamanmsdszinaranznudaTat iWiianagandianuduais Lﬁaqmn‘luﬁa?ﬁuﬁms

{ v L a a { U v 23 e 1 J
wWasuuslasseiedagdulumauda Wi il lsussludasiunniu

M13197 3.4: HANIENULBINTUSUANANTRVDITIAKH1TRADIIANRBAIINLAIVINITHAR

‘ LNEAT ‘ AAFIANTIN ‘ YUR ‘ 1INy ‘ LU ‘ GIL ‘ Tt
%A 9n1l 2546
2547 0.276 0.131 3.540 -0.126 22.727 25.229 2.793
2548 0.719 0.477 8.699 -0.272 55.575 60.635 7.282
%A annTraunin
2547 0.276 0.131 3.540 -0.126 22.727 25.229 2.793
2548 0.442 0.345 4.983 -0.146 26.765 28.274 4.367
Lﬂgﬂ 0.359 0.238 4.262 -0.136 24.746 26.752 3.580
%A nPiaunin + %A seihiudy
2547 0.008 0.004 0.098 -0.004 0.631 0.701 0.078
2548 0.011 0.008 0.121 -0.004 0.650 0.687 0.106
Lﬂgﬂ 0.009 0.006 0.110 -0.004 0.641 0.694 0.092

[y A v Aaq ia o o v o a £ Y ' Y a v

TuduwFuaNAlTauAIna991% NTUTDAURANT UV aITIANTBITFINA LA T AN RUA Lrana
' v o a & d o LA A A L a _da by
ndITuAnRNIugIgaIatnTanar 4.262 dall nefiflasannananvusdandussinisndaninigle
watwdniugigadniviud lunguiudndlandenu uazlaaisiagfunasnudiulvgidu

A A @ v o A X { o ' ' v o a X o
wudn uazdioa NeFudnsaInIINlTuAIRLIwaioTauaz 0.359 dell gandimmliudiiniuias
az 0.238 deTlunsdivasdudrgaannysy thasnnadnddnyaedtsznisdae () Fudunsainyandu

1 . . a Y. 4 a . o Yo a .
29115 Shock kUUFIaddEMsUAsukasrasmaiaduatndaiitasandll 2550 wuinnsindwsaITnahaudusesss 1 2z
danalit GDP lull 2550 aaasfiaTasas 0.024
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a o o v @ L A W 12 Y o a o Y v

fudndinududunirdudigaanniin - lasdununainudadudadiuianas 4.465 283GUNUNNT
NAANIEY LReuNUTesas 2.970 Iuﬂsﬂ’ﬁuﬁwqmmmsm (i) Imaa‘fwﬁunuwé’amwﬂaamwamauﬁw
13 4 o a @ o &2 o P a v 14 . &
9AXIMNITN  TIUFAEIBIINLBTUUAZALTAG D FUNUNIINUNIFUERENTIFUALNBAINTIN AITH
a v Qs o L AI ‘3/ g’ o 1 o Q
NAFULINEATNTINL IdTUNAnTENUINMTUSUA L RNTRT B I T AUl saTIlagEI wNNIN UL

s . . - ve v . 2o
WNTR8ITANEINUEINN TusnziinmagaswnyswldTunansznumadanlasriumaiininaes

o A a X o o ' v o a X A a ' = a o
N AvndulusadininnsdsuandisdvuesTneunduuacdima ag1elsiarunaiduwdile
sUInIdiudaesnaiolszinmiass: 0136 Lasnmiaaaizasgdasdlulzinadiginiing

maﬁmﬁuvlunwwﬁm
3.1.6  HWANIENUABNITHAAIIYEI

AANITHAR LEUNANTENUANMSUSUGIANTHDITIAINTH  TIRANTENUNISATINNNS
Lﬁ'uﬁumadﬁunuwﬁamu LLazwans:ﬂumoﬁaﬂmnmumsamwaaqﬂaqﬁﬁy’ﬂuﬁ’mmsu’ﬂm MININL
uwazn1sgsean mIndalunamainsesuazgaswnywldiunansenuluszaulndifosiu landToen
aaadlaanaay 1.398 uaziauas 1.165 dall miwﬁmlumﬂmﬂudﬂﬁuwaﬂs:ﬂuuwnﬁqmlﬂﬂﬂ%‘uﬁa
aandlasplszanmdauas 3.980 datl nsuAalumauSnsaaasaiefasas 0.212 dadl

M15199 3.5: HaN3ENUaINSUSUAUNNIRVRITNAEINRABYSN MmATHANI 18812

\NBAS | ARINNTIY ‘ YUEI l 3Ny ‘ WaTudy | LU | flLa
%A an1l 2546
2547 -1.136 -1.165 -3.370 -0.161 11.599 -4.590 -2.403
2548 2,777 -2.842 -7.805 -0.424 23.893 -10.235 -5.713
%A nTraunin
2547 -1.136 -1.165 -3.370 -0.161 11.599 -4.590 -2.403
2548 -1.660 -1.697 -4.589 -0.263 11.016 -5.917 -3.391
Lﬂfﬂiﬂ -1.398 -1.431 -3.980 -0.212 11.308 -5.254 -2.897
%A ntidaunwih + %A senhiudy
2547 -0.032 -0.032 -0.094 -0.004 0.322 -0.128 -0.067
2548 -0.040 -0.041 -0.111 -0.006 0.268 -0.144 -0.082
Lq’ﬁiﬂ -0.036 -0.037 -0.103 -0.005 0.295 -0.136 -0.075

v a v el lal g/ o v g/ o a ' v a :/ o a 1:' lg/ ]
sl,umuaumwaamu ﬂ']‘iLW&l"ll‘l«L"lladi’]ﬂ’]‘l«lﬂL“ﬂ’]u’]u%(ﬂ‘uﬁdNﬂlV\ﬂ’]iNﬂ(ﬂ%’]N%@ULWﬂJ‘ﬂuﬂEI’N

datiadafulszunmianaz 11.308 @ia"ﬂaa@mﬁaaﬁunﬁaga’«a’%aﬁwudwﬂ%mmmmﬁ@lﬁﬂﬁu@ﬂuﬂ 2549

? linwgamunnraundanu
° limwgamnnraundanu
" Fasinveunduuasiirarunniniduiaus: 82.148 VOITUNUNRINUVOIMANBATNTIY UASTBUAE 16.711 VBIFUNUNAIING
MAYARINNTIN ("L&iiwqmm%ﬂssuwimm) Tl dadutaas 4.377 uazionas 56.287 ’uadﬁunuwﬁ’amu‘lumﬂmwma:

aqﬂﬁ’]%ﬂii&]@]’]&]ﬁﬂﬁll



13

a X @ 15 { @ ' { 1a a a

WiNanaNT 2546 Uszandeuaz 350 wialadudszanmiesas 11.7 doll luumseNuSunmnsnaauudgn
a A o o v A X S o a 16

LATALTR ANAILRRETELAZ 0.136 LazIauar 0.075 datasay 1 vaImIiNnlusaiauay

317 c.lan‘swusiaqﬂmﬁeluﬁuﬁ'ﬁwmm

31971 3.6 LLamwani:ﬂumaamiﬂ%uﬁuLﬁwﬁumaaﬁmﬁﬁﬁu@iaqﬂmﬁiw?«uﬁﬁ 21NM13 Shock
LUUFIRBINLAN ﬁm‘wé”www?iﬂ%'ué’agﬁuuazmsa@awaai:ﬁuﬁaﬂsmmdLﬂswgﬁa AN GRREY
ﬁaomﬂfwﬁaawuiuﬂi:Lﬂﬁa@aaﬂqnﬁﬁ@ mnenudesnsldinduduazanssadslzanmiosas 4.709
dall 1u°11m:'ﬁq'ﬂaaﬁmu%uﬂ%uﬁm@mm?iﬁaUa: 5.497 YNANIINTUIUAIAARIVBIANNABINTTIE
Airaaan3osas 3.444 dall wenaniuiioihuwensaswulssvesUsinmanudasnislewasnuud
szafiannUioufisuiunisddsuedaslusanasnusiianu 9 wudﬂﬁﬂﬂ’uﬁmaﬁmmﬁwq’uﬂuaa
qﬂmﬁ@iaiwmﬁaﬂﬂdﬂﬁwﬁumuﬂ%n Tudnuduinfidlans s mmﬁaamﬂ"ﬁu’%mﬂudaa@aagaq@mﬁlﬂ
Souaz 3.100 el lummzﬁmmﬁaomﬂ“ﬁﬁuﬁwma:rmua:q@m%mmﬂ%uﬁaa@aﬂus:@‘fﬂnﬁlﬁmﬁ‘uﬁ
aapsauas 1.358 datluaziadnsasas 1.293 dall mwueu

M15197 3.6: HAN3ENUVBINSUSUA? Lﬁuﬁ%maaﬂmﬁ'\ﬁudaqﬂam“luﬁuﬁ'wwmm

NAT ‘ 9ARINNTIN ‘ YU ‘ 3Ny | iy ‘ LU ‘ flLa | Tt

%A 90Tl 2546

2547 -1.105 -1.088 -2.615 -0.173 -4.090 -4.951 -2.989 -1.330
2548 -2.697 -2.569 -6.106 -0.449 -9.200 -10.661 -6.772 -3.260
%A annTiaunin

2547 -1.105 -1.088 -2.615 -0.173 -4.090 -4.951 -2.989 -1.330
2548 -1.611 -1.497 -3.585 -0.277 -5.328 -6.007 -3.899 -1.956
Lﬂaitl -1.358 -1.293 -3.100 -0.225 -4.709 -5.479 -3.444 -1.643

%A Mntnauniin + %A Maniauau

2547 -0.031 -0.030 -0.073 -0.005 -0.114 -0.138 -0.083 -0.037
2548 -0.039 -0.036 -0.087 -0.007 -0.129 -0.146 -0.095 -0.047
Lﬂgﬂ -0.035 -0.033 -0.080 -0.006 -0.121 -0.142 -0.089 -0.042

15 2 o ° f { a o o a ' c 4 & 4A o <
%&J’]EJ!MVJ Na'ﬂ‘lmmnLmumaaﬂummmﬁaﬂ%‘lumsm‘%wmﬂunmagmsaamamuw mul,ﬂaamﬂmﬁvlmmﬂLmumaamamﬁa

wansznufitAaduannmsiudfugedusesnemidindasm 5 siia Tasauy@lidusessdu aeil uddeyaeieiiindmduns
PnUfduiutvasiuls 9 vmuelussuuiassgidaiunaiasassanm

" dayasanuinlSinmniniauduusziiralull 2547 uaxd 2548 Usudfintudsnnainunaniananuidrlunalnns
Yiudeszuniamsgiaussiainanmganuunaluldsana
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3.2 NaNIENU2INM U AgnuladndamMnMsHAAMAINEAS

3.21  35n19ai

MM3ALATTRNaNITNUTaIN TR suLlaInEanIwnIIRRan AN BasdassuULATEg R dn

nsAnwlasnis Shock  wuudisasdIsnAsuLlasveInEanInnIIREan AN BaI ldaInKNe
o @ o a o ' a 4 d

NIANHIVIFIANITUA AN IIUNIWAWINITLATHIN LA FIANUKITIA TediwsziBuaauiiuaaslilu

AN 3.7

P ] a a
@13191 3.7: nstdagwnilasvas Nammwmwam‘lumﬂmumi

2547 2548
%A 91n1) 2546 -5.540 -10.940
%A nTnauniin -5.540 -5.400

322  saadAgiulwmsiaed

N15AATIzviRansznuzaenIsilaewulasluainn nnIsuianIANsinuAsEve gunaNy RN
d1re 3 Uszansde () lunienzdasedirualinisaassasnianmwnseaaluaanisineasids
Transitory shock 32821281 2 T (i) tWailasAudlgmimsdszanmwminansznusasnatlfswulaslunia
NWMIHAANMANTTLNBAINFILAKATE lun1T Shock wuudaadldimualdnaudinsasluaaalan

A A X o 1% o @ {
lugdGueaaniiiniuionas 13.4 unzfauaz 12.6 lull 2547 uaz 2548 mwdau whiumadasuudas
luarfisadsaanfuiineasnenulassuasuiidssinalng waz 3)  Nalunsaziauiianiig
ANNAITITEINANaLIINK lunsiianzdassfauydlialniuvasussnulasnaasfiudoanliingg

A % ' a A o AN A A A [ @
aandBLIIUITAIIETINIKEe IunedanmSliinadfouudssantaunsssguissnm
a s = A [ = s = a 3 s a QI lg/
wemiad lluszaudeanudaudwdonulundliasmsiiensinanszsnuannmaliuauiugidn

Tusanihduluda 3.1 Natia NN ATIANIRaINTALUSDULADUNW LG
3.2.3  WANSTNUABLASUEAINKAIA

A13197 3.8 WRAINANTENUVEINISLUROULURI I UNEANINNITHEAAIANITNBATADTZUY
Lﬂiwgﬁﬁ]vlm UMWV MTRARIVBINRANWNSHEA L LAALNBATRAETaA: 5.5 datllusznineg 2547-
2548 &INAl GDP lus19a9nanianadiadulszunmionas 0.861 @adl ganimam:ﬂwmmmmﬁu
B4INNNTANRIVBINRANINANTHRANIANTLNBATRINANTENUADNITHAAFTIV NN HATHATRIVILIANT

. - v o A X Y o o A a £ al' [y A o
gmmmﬂummmiﬂiumwaumaaﬂmmuu a3 nLH oL wadsUIzNIwIauaz 0.612 dal @1

. e o 4 X Y. Ly o da o -
31 NIINTUTUA AN UUITI TN % NIRRBINNUTIAIUNLAAIINNITERDAIVBITEL UL AT N

: R § ¥ o
NNNINITHNIU T AN VYUV IO L%

winIpuneunansznudadiulsiasegiannniadaiosas 1 sasmaiAsuutaslunianin
NMINAAITWLIININARIVBINAANMWNNINEANANBAIIBLAZ 1 RINALA GDP aaadlszunminyas
0.157 uaziwilaifaduionaz 0.112 minRarsanndaifinndeiidn fadausesmamanusasiu GDP g
fdszanm¥anaz 10 GriunIAnaIBINEaNINNTIREANANEATANTIZAIHA LK GDP anasfinsiaua:
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0.1 28714} 3AAMVUANEITLHININITAIANTUAINAINUNAN b AL LT 1aaIuaad ALY Spillover
effects Ta3MANBAITIFIRANTENUTaN Lo W HinaaasmnITuLAzNMAIATENEY 9 Fag

M13199 3.8: HANITNUNITANRIVDI Naﬁlﬂ’]wn’]iﬂaﬁﬂ’]ﬂlﬂﬂﬂiﬁiBLﬁiHﬁﬁﬂNﬂﬂ’]ﬂ

| GDP c | ] G | x| M | CPI

%A a1l 2546

2547 -0.860 -0.777 -0.850 -0.312 -0.928 -0.678 0.614

2548 -1.715 -1.528 -1.546 -0.659 -1.924 -1.352 1.228
%A nTraunin

2547 -0.860 -0.777 -0.850 -0.312 -0.928 -0.678 0.614

2548 -0.862 -0.757 -0.702 -0.348 -1.005 -0.679 0.610

L%E'F_J -0.861 -0.767 -0.776 -0.330 -0.966 -0.679 0.612
%A nntnsunin + %A WEanwmMINEaNALNHAT

2547 -0.155 -0.140 -0.153 -0.056 -0.168 -0.122 0.111

2548 -0.160 -0.140 -0.130 -0.064 -0.186 -0.126 0.113

Lagliil -0.157 -0.140 -0.142 -0.060 -0.177 -0.124 0.112

N8 INNIRIHIWHANITZNUIINNITAAMIVEINAANTWNIINAA LNIANBATADIZUULATEIN N
= v e e e Al é/ g’ Lol 1 a a
snwuzlndldsanunidinIdiuaifngadusaimnanidu nanfe MIisaaizasnianwnminaalunie
NEAIN IARNANRA I A1 NBATAARILAEATI LaztHaI NN THILTNARRAAIANITINEATHFARIULN
v =3 ng; o v a o £ QI J
Jauaz 5.88 vasUTmmmilEianualudszing Favhldmanzesnaniamanansanliuduiugaiuinn
lupazidonududunsanduladonindaveinagamnnisy asuun1sUTuduAslusaImaaud
INBATIIFINANTENUABLDIANINAAEN218 o Iwanume Supply shock LHasnTaawaLNEaTH
v o A & ' Yo a o o a X 2 o A = o a
USu@miAugedn sanaldindadnmiadumandaldtosss nufsladonuuazussnudaduiionmnia
ﬁuﬁu%adawa’lﬁwamuLLﬂuﬁuLLazLLsaamama Yaf 990U u8I0NIIAI289N100 T TaUNANRS
A [ o a v A a & . ' o A A o a
(Income effect) LBIUNUIZAUTIAEUATNLNUTIVY (Price effect) faualAmIuSlnafiuriase (real
v o 17 { [% ' @ o o o o
consumption) Usu@lanas  Ladsdszunmiasaz 0.767 dell lnalfssnusesas 0.792 lunsdin1sUsuen

a & ¥ o
PNUTBDBINUWINY

msa@mwaawa@mULmuﬂﬁunﬂmmwsm Lfiasmﬁ'mﬁm%uﬁwﬁLﬁ'ugﬁuﬁﬂﬁmsamuﬁ
W1939 (Real investment) d3udanasiadosasas 0.776 ot Indidssnunisansszasnisuslnaudanas
ﬁasm:hLﬁaL“‘?lmJﬁ'umiamaamaammmﬂunsn‘imsﬂ%’uﬁ’sLﬁuﬁfwaaﬂmﬁwﬁu ludrumadidszine
mMsdsannanadadnlszanmiouas 0.966 satl Hapninnisanasiadsiasas 1.585 deillunsdivesns
ﬂ%’uéhLﬂ'ugﬁmaaﬁmt{'}ﬁmﬁaamnmswfﬁmlumﬂqmm%mm"lﬁ%’uwani:'ﬂuﬁaﬂn'jw Turmidoinu
msdhansdadufasas 0.679 dall IisudumIsasdafoiauas 1.884 @iaﬂlumtﬁmsﬂ%’uﬁuﬁ'ugdﬂﬁu
Pa9T1eingT “fi‘iﬁLﬁﬂdmﬂﬁ’]"ll’]ﬂ’]iwaﬂﬁvlﬁ%"]JNaﬂiz‘ﬂ‘UEuLLS{iLﬂum‘n’m’ﬁwﬁﬂﬁﬁﬁﬂﬁﬁwﬂE]\‘Iﬂ’liﬁ,’lL°IT’1

(Import content) ¢

17 o o
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3.24 HANIZNUATUIIAITIYFIVINISUER

M13199 3.9: NaﬂsznumaamsaﬂaamaaNﬁmmwmwammmnumdaﬁmauﬁﬁwmmmiwﬁm

LNEAT 9ARIWNTIN YU TERRE
%A a1l 2546
2547 6.640 0.365 -0.418 -0.185
2548 13.286 0.765 -0.815 -0.340
%A nildaunin
2547 6.640 0.365 -0.418 -0.185
2548 6.232 0.398 -0.399 -0.156
Lﬂaiil 6.436 0.382 -0.409 -0.171
%A nntnaunin + %A nEanwmMINEANAINHAT
2547 1.199 0.066 -0.075 -0.033
2548 1.154 0.074 -0.074 -0.029
1a 1.176 0.070 -0.075 -0.031

AMIAARIVBIHRANINANTHRANALNBATYIN A ﬁmﬁuﬁﬂummmwmmwﬂ%’uéf’aLﬁuﬁugaqﬂ
1aae¥onaz 6.436 fail uazdinadaliasluansme Cost push ﬁﬂﬁﬁmwawa@ﬂummqmwmﬁuﬂ%ﬁé’a
RnTwadsiouas 0.382 doil gamhm?iﬂ‘s"aﬂa: 0.238 @iamumtﬁmaamﬂqmm%mmﬁaﬂﬁadmﬂﬂﬁﬂ
2 dsznifia (i) Fudunseinsiufidadiudszanmianas 6.937 vasdununinianingasnnyilu
ol dadudadiuioas 1.672 (i) enFudnsasUsusuAniuitosasziaduiosas 6.436
1wum:ﬁmaw"lﬂﬁwlunsninwsﬂ%’ué’aLﬁ'ugﬁumaaswmﬁwﬁmﬁluﬁmﬁﬂaLaﬁu%aua: 3.580 $3114NNTAARS
20INRANMNNIHEA lINANIINEAIEINANIENUda A ARMgamwnITa duInndndin Tl iud
Lﬁwga"ﬁumaammﬁwﬁu I FUEN 9 ﬂ%uéha@mLﬁaamnqﬂmﬂuﬂizmmma ANVBINITYWH
aaasladndouas 0400 doll LsunuMTRNTwaAYeuaz 4.262 1%ﬂ‘§ﬂiﬂ’]‘iﬂ§ﬂﬁ’lLﬁugﬁ“ﬁ%“ﬂadi’]ﬂ’]
Nerun
3.2.5  HANIENUAIWNITHAAIILEI2T

o
a o '

miwaﬂmﬂmimwma@aamﬂﬁq@m?iy%aua: 4.039 dal MyaaasasdIumuanaandn’
JLAUMIANRIVDINAAMNANTHAAUEAI IALARIN msﬂ%‘ué’waaﬁm%uﬁ’wmwmﬁtﬁwgaﬂfumﬂgﬂﬂﬁﬁ
MIVBNEMIINRA I HANALNHATNITUA B TALTLNANTENLTALAAINNIIAARIVEINRANTWNIINRA NINEA
mﬂq@m%mmaﬂmm&"ﬂ'%’aala: 1.142 @‘ﬁniﬂumtﬁmsﬂ‘?uﬁaLﬁ'uf,ja%umaaﬁmﬁﬂﬁwfjmamﬁaaﬁu
mdﬁmqﬂmﬁﬁwmwmiﬁm% wazmInanulunItinIaaassaInianI WM IKAaNMALINEaTLTUAAaA
wosnilunsdinsyudiiviuuesmensingi msndamau3nsUiudaaasiadoosas 0.082 1nnin
nM3anadlaasiouas 0.004 lunsdimsUsud AN wIaI A GItBHANTINUNIIEIWINTHER
aamﬂé’aaﬁuwammumaﬁmqﬂmﬁﬁwudﬂ GDP lun3dln13aaad0adnaanWANIHAA L BAANITINBAT
aansivlaan3ouas 0.861 dall inninnsaaasiadssosas 0.280 lunsdluasmsuUsudAnduvesen

W% NIRLLBI9INTLN5INIINITRARIVINRAATNANTHRAUUFINANTENUADNITHNEA LN A
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a : v o A & S o {
Lﬂ‘i:l(ﬂiﬂ?i&lLLE‘]ZZT]@]Uiﬂ’]i?%LLiGﬂ??ﬂ'ﬁ‘ﬂiU@l'JLWN@EGT%"UGG?’]@]’]%?M% LLazLﬁadﬁ]’]ﬂﬂ’]ﬂﬂ’]iLﬂl"l’@liLLﬂ&'
a & a 4 g . . 18 & v o o - 19
AauInatluwsnIn1INaantdu Value added intensive LLGZL‘]J%@’]%T]EJVL@V]ﬁWﬂE]Ju"HadiiﬂULﬂi‘]&gﬂﬁ]

o & . ' @ : = @ o A & Y]
NIhIh %\‘]ﬁ\‘]“ﬂﬂizﬂ'ﬂ(ﬂa GDP vLmJ“mﬂ’J'm’liﬂimmiﬂiumwagwu"nadi’lmuﬁuu

A197191 3.10: HANITNUNITAANIVAINAANNNIIHAAN AN BATADUITNIIWNITHAATI8EI127

‘ INEAT ‘ QARINNITY YU TERRE
%A a1l 2546
2547 -4.158 -1.113 -0.293 -0.432
2548 -7.914 -2.271 -0.623 -0.89
%A nldaunin
2547 -4.158 -1.113 -0.293 -0.432
2548 -3.919 -1.171 -0.330 -0.460
Lﬂaﬂ -4.039 -1.142 -0.312 -0.446

%A nntnaunin = %A HRAATWITHRAAALNEAT

2547 -0.751 -0.201 -0.053 -0.078
2548 -0.726 -0.217 -0.061 -0.085
Lﬂaiﬂ -0.738 -0.209 -0.057 -0.082

3.2.6 s.lanszwuﬁaqﬂaeﬁluﬁuﬁﬂs1ﬂa1ﬂ1

A13191 3.11: Nani:numiamwaaﬂﬁmmwmwﬁmmmnwﬁ@iaqﬂawﬂuauﬁﬁwmm

‘ INEAT QARIANITY YU STERRE)
%A 90Tl 2546
2547 -1.975 -0.901 -0.388 -0.449
2548 -3.794 -1.833 -0.808 -0.921
%A annTraunin
2547 -1.975 -0.901 -0.388 -0.449
2548 -1.856 -0.94 -0.422 -0.474
1Ay 1916 -0.921 -0.405 -0.462
%A nntnaunin + %A WianwmInEanansas
2547 -0.356 -0.163 -0.070 -0.081
2548 -0.344 -0.174 -0.078 -0.088
LQ?JIEJ -0.350 -0.168 -0.074 -0.084

18 o o Lo a & a L A
FAFIUVBITUN Y Value added @a@unumiwamunmﬂummLm:ms AARWNIIN UATLINNT agiLlazanns 54:46, 23:77 uaz 63:37
AURAL

19 a o Ao £ [ o a g v v o
ﬁ’]“ﬂ’]ﬂ’]itﬂﬂ@]ﬂmtﬂiﬂﬂii?uﬂu&lﬁﬂﬁ’l'ﬂlui’]Eleﬂi]’mﬂ‘\]i]&ILLSGG’]%LLR;‘:{IQQH‘VJ%@]WLﬂuﬂizll’]miaElﬁz 54 ILazI088T 61 AUNIAY



18

msa@awaawasﬂmwmswammﬂmHmdawa’Lﬁﬂ%mmmwuﬁaumﬂ%ﬁuﬁmnﬂs:ma@aa lay
U va U { v { =Y v Q/ > QI J

@mm}aomﬂmaumzmnmwsﬂiiuamamnqmmﬁmauaz 1.916 LHasanenFusUTuaLRuTng
\ a oA v A w A A o | A A o o
NINEBAID § TDIAINN iﬂLLnaumqmamnﬁumamamam‘aﬂaz 0.921 ¢al luvaenaudaInshd
a U a 1 > % > v Qs Q > = QI !
fFud lunuiauImsuarnsrnaIduaaaadbuszaulndifosnu nndSouisununsdiimsUsuainan
PIIANNUITNUTT ANNADIN T TFUA LN BATUIZFUMUINT LATRIV IV BFIAARININATIN WA TS
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3.3 WSauLiauaaseniang TFP Shock nu Oil Shock

HanuULSaeuaaliiinin lusewingd 2547-2548 Mt Aouuazasnaanmunisnaania
mwmﬁwam:wuﬁ“uuau@iaLﬂmgﬁfﬂmﬂﬂdwNani:ﬂumﬂmsﬂ%'uﬁaLﬁugaﬁumaaﬂmﬁwﬁu Tupmuedi
nansznuyndwdwiaagluszaulnaidoanu laslugarsasnan msﬂ%uéﬁLﬁu;gﬁrumadswmﬁﬂﬁuﬁwa
1% GDP amasladsufasn: 0.280 dell wioladsdszanmiaua: 0.007 damstinduvassiasinduiasas 1
Tuu i IansITaIHAAMNNIINEANALNEAIRINGLH GDP aassadniass: 0.861 dall niawadeion
82 0.157 M3aARITBINEAMNIINEAMANEasTasa: 1 ludmSwile msUsuaRnTuessaingu
sanaliGuilaiiudnadodonas 0.636 dall niaadsiauas 0.016 damsindusassesiiuiasss 1
Turmzfinsansnasndannnsuaamainsassina S wlaisduluszaulndidosiuiiadofooas
0.612 siall vrafasar 0.112 AANIAAAIVDINRANMWNINEAMANBATIBEAE 1 WINNNTUIFLAAAN
LANEINVBITUIANANTENUGD GDP fa:wudwﬁmm@;mmnmmu@mﬁmaaiﬂsaa%nmm?mﬁ"[@?%u
nansenuluudasnsd lunsdivesmsansslundamwmsudamansinsasiu nansznuluudaunszan
@T’sagiunﬁiwﬁﬂawmwmwma:mmu’%miéﬁqLﬂuaﬁmﬁﬁﬁ@ﬁaumaagaml,ﬁmia Gross value §9 (Value
added intensive) 39v1# GDP amaswnninlunsdinsyiudfuiuaesnanii ludugdasdaay
wANE9 L UIUANANTENUGE GDP ﬁmm@;mmnﬁa%‘ﬂﬁﬁwﬁm 2 dszms e (i) ANNLANAIVDITI BTN T
wiTewasizua lunsdimadiuduistuwssmanhiuwiu nehofivfiimesmeiaadaulu s
N3HNNIANITEINAANMWNITHAAM AN AT 31mhUﬁLLﬁa’%waamﬂ%gmaa@m wag (i) AULANGENS
va9msdsaangnt lunsdinisaaasas wammwmmammﬂma:rmﬁf’umsdaaanqﬂf‘ﬁamamnn'jﬂumﬁ

v o oa & ¥ o {V o o . {
ﬂ']il]ilﬂﬂ';]wamuﬂlﬂﬁiqﬂqujuuﬂqﬂﬁqﬂLLK@\‘I@YJQU']\‘]"UQ\‘]TI 2547 vLﬂ%@]']?’]ﬂﬁ 3.12

Gl‘l‘i‘mﬁ 3.12: Contribution to growth u1l 2547

FA&I% GDP luﬂg’m WANIENUIN Shock (%) Contribution to growth (%)
TFP — Oil
Oil shock TFP shock Oil shock TFP shock Oil shock TFP shock
shock

Cc 0.546 0.546 -0.630 -0.777 -0.344 -0.424 -0.080

| 0.222 0.222 -1.159 -0.850 -0.257 -0.188 0.069
Inventory -0.031 -0.031 -1.660 -1.241 0.051 0.038 -0.013
G 0.108 0.108 3.528 -0.312 0.381 -0.034 -0.415
X 0.588 0.588 -1.260 -0.928 -0.740 -0.546 0.195
M -0.432 -0.432 -1.739 -0.678 0.751 0.293 -0.459
GDP 1.000 1.000 -0.157 -0.860 -0.157 -0.860 -0.703

a & . { o a @ v o a & Y
mMainusasNeiteiuiaiiwesizoalunsdinsdivdrintuvasmanhduiiannguian
dannnedanniianinunniudinasnululmedluszduginiidanasndounGeniivan
a v d e g; A‘ J el { v v o e
FUAIEU 9 AIRUNITRNTUNINTDITIAINGINU (BRuTBLAz 24.746, uazouas 26.752 FA1WTUTIAN

WKGH uazdira and1au) IwsmendSuiamsitanaslainn (afudesas 5479 uazieuas 3.444
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. = - v o o - S X e
fndunanuudu uazfios awda) ildmeiusesizusannmiiagedu lusuehszaunaizas
A v A o A £ ' v o & v A ' ' I a {
suduilnavesmaigunaiudulisnin dau neldsguaiaduinimedn melddaesuydziun
o v L 1 { L 1 1 v 1 { Y a g AI l&’
fnualigiuzminasldilfouudainndam nzdindsmaldmnedioiuiaiesigoafingsiu
o, P ') A = A @ [ o . o ' A A A A X
wazudimEnsdasiiiuanaudmasnuananludgiues liganiioundninglulzw wiauwddias
= 1 a = a = o ] =3 1o v dl U = dl d‘
lifagaislunsdloniinmiaanananew) alivlduaanldannmsdnsidfsuudasly esnnnis
a@awaaé’m’]mﬁmqﬁauﬁaﬂana}:“ﬁwa@mi:mmﬁﬁ'ﬂud'sumaaﬁwﬁmumﬁﬁim Feazirelinng
NAAYENUAILRZIIANRUARARI ’Lu'ﬂamma el udnuusinauas miaaﬂmwmwumLmumsaﬂm
“H?Ni’]ﬂfﬂ’]U‘YlLL‘YH]‘N“IIa\‘l‘iﬁi_l’laﬂLﬂ@%ﬂﬂﬂ’]‘m@ﬂ’]H‘ﬂ’N?Ja&l(ﬂ\‘lﬂa’]’a WANIINUUNITANRIVDISATIANS
maaaumLﬂumia@awaamsumuaumaLﬂswgﬂwazmﬂmimwaﬂs:'ﬂumaaﬁmmuumi:uu
a ot A P A o . a & < d“VL v o . i A a
wsegnalasnneanits tnalunminaseuisasasnans lunsdaneiaseiildrin Simulation WGy Tag
N3 Shock KUUF1a8Ie 8T UaDRLURITIA TN TwTwasInUludD 3.1 wdaadanABNdanisun
LALUWRUATWRIITWNIANA HANTT Shock KUUINRBILEAS LI A9 3.13 Tuaadlwiinin n1Iaaasuas
m#ndanrldmoinefiuiiiesizusvssddesnilunsd 3.1 udgnuarslasmsveedives
navilaauaznsssnuiigandy Wenanunansdunisaasszasnsbadenluszuuiassgiariling
a = J g’ Lo 1 { v 1 { v

nirnureINTliumgsliuvamaindude GDP  anasanniadsiasas -0.280 dall ilwafsfesas -
0.240 ¢iatl

§ ¥ o a { I3 o
3191 3.13: HANTENLVBITIAHIARADLATHFNINNAANTIRAANIENI9D DANISHNLALUBRRRATNAIIN

GDP C | ‘ G | X M CPI
%A 901l 2546
2547 -0.109 -0.360 -0.727 0.775 -0.828 -1.421 0.286
2548 -0.480 -1.236 -1.715 5.009 -2.610 -3.387 0.997
%A annTraunin
2547 -0.109 -0.360 -0.727 0.775 -0.828 -1.421 0.286
2548 -0.371 -0.879 -0.996 4.202 -1.797 -1.994 0.709
Lﬂgﬂ -0.240 -0.620 -0.862 2.489 -1.313 -1.708 0.498

%A ntaauniin = %A Neiduay

2547 -0.003 -0.010 -0.020 0.022 -0.023 -0.039 0.008
2548 -0.009 -0.021 -0.024 0.102 -0.044 -0.048 0.017
Lﬂar_l -0.006 -0.016 -0.022 0.062 -0.033 -0.044 0.013

TUEUHANTENLTNIeHMITNSUTeInesisn MU wIas AT REINANTENLdaANA
MINAMTUIINTS MINRARARI I N BUNTZANUAITEWINIFIVINTHAR ﬁafunwsdaaanﬁamamﬂﬁry
udumisanizaInisdiaanfud1gam NIl uanmnfumm'ﬁ@m@aqmm%mmuazmsamu%oﬁ
fadurain1aiidigs anssunnnilunsdin1InaaiseInianIWnIHRAMALN AT SoiwIsdenaliny
ighaessewludsludasilndidssnn LLa:ﬁﬂﬁmsmaanq“n‘ﬁaﬂaﬂ&imnﬁfﬂ lumaassnudne nyd
NINAMIVDINAAMNNIHRAMALN AT msw‘&ﬂumﬂmsmwm‘lﬁ%’uwamzmﬁgmmn'jwmn M lwns

ddaaﬂauﬁwmwma@admﬂﬂ”‘hauﬁﬂq@lm%mm WAL EIINMTHAARUANLNBATNRARIWATHILDEN
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4. slnauazdaianaunsBoulaung

ﬂﬁiﬁﬂma?ﬁﬁﬁi@qﬂszmﬁﬁaﬁﬂmm’%muLﬁﬂuwam‘:ﬂmiaLﬂiﬂgﬁﬁ]"lmmnﬂmi“?'iwa@]mwms
N'ﬁmmﬂmwma@mLLa:ﬁmL{wﬁ’ugﬁuﬁﬁ@“ﬁm%ﬂmmdnﬂ 2547-2548 muldunuiraaiqgasnn
ﬁ"avl,ﬂ'ﬁ'%’@a’ﬁ"wuuﬁugmmwﬁmﬂﬁ@L@UI@ﬂﬂdLﬂswgﬁamaa Ramsey (1928) Cass (1965) L&
Koopmans (1965) nan1sanmuaasliifiuin lugaed 2547 — 2548 waaniwnisnaalumainsasfianas
\dnfanaz 5.5 vLﬁﬁidNaﬂi:ﬂU@iﬂﬁ@lﬁﬂﬂi“ﬂUﬂU(gf”s‘ﬂ’]\‘]Lﬂi]&@ﬁﬁ]vl’ﬂUE%LLiGﬂ’j’m“ISLﬁ‘Mgd%u“lladi’]ﬂ’]‘li’]ﬁu
fladusaus: 38.59 dail T,@mﬁswmﬁwﬁuﬁlﬁugoﬂfuua:wa@mmﬁwﬁmmmwmﬁa@mé’andnvlﬁdwa
lﬁé‘@ﬂmﬂmﬂéﬁmammgﬁaa@mmﬁﬁamaz 0.280 daflusziadoauaz 0.861 datlaudey luvmed
gananenusuduilaluszaulndifsaruiiasoseuss 0.636 datlusziafoanas 0.612 dadl audey

'
A a

mmﬂ%ﬂmﬁﬂumﬂﬂﬁﬂuu;ﬂawawﬁLL‘.IJ‘NmLﬁmgﬁamﬂ@mﬂmﬂﬂﬁyuuﬂawaaﬁmﬁﬂﬁu
WAZNAAMWAITHAA LU AL BAT wuhmﬂ,ﬁugoﬂfuﬂuaommﬁwﬁuuazmmmwaawﬁmmwmswammﬂ
InsaTIasas 1 9zdinali GDP anadladuiouas 0.007 uasiadniasas 0.157 mudey luamefGwila
Rntnads3ouas 0.016 waziadsiouas 0.112 audey meldmnusuwuEaIna uaasinmMTRudu

YDINFANMNNNIHRANIANHATRRITOHRL 0.045 ILRINITATILTATENANITZNU I ULIaUAS GDP 27N

' (2 '
= o o a

Arenhiudutuiosas 116 usslududuiain fuimstiudRuniamamsndalumansas

Sounz 0.143 FazTAlTaNanszNUMITIREwRaanmMIfinahiufudRntwlesas 1 16
HamIANEGINa BT Ranang s iussnanguitnngnaaiesimaasgiavas

nany 9 ﬂ‘s:mﬂﬁiwmﬂﬁ'wN'ﬁ@lmwmw?zm:“ﬁaUa@ﬁunumiw'ﬁma%mgm uwazlunsdinmsdiuiy
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lag a3 uds1wazaIn1suImsansazonanaulimsinyszansmwmsliiatuldatn 133994
wazluszpzda lduusduanudmaguesmiduiiuulovisairezdivlugnsudladgmlumansineas
afTidinazdaiiias uaziinimnsszuunmInawmainsasadtawdulsise lannazdas
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AMANUIN

Objective function

t+1
1 1 w
Max U - (_j g .
—\1+p I-v
Domestic interest rate
. R,
v, =rwi, + E]él_l #)

t

Household & consumption

®  Household gross income

N N
YH, = (1-)Y WL, +(1-1y)>_ Rk;K, + ER trowh,
+ Pf.trgh, —rwi ER Debt, ®)

®  Consumption expenditure
N o N ) )
Y, = {YH, - Pk}J] = Pc/Ostk! + ER,FS, +GS, } @)

®  Full consumption

A+ p)PL) |
cf, =| 2wl ey
Ji {(IH)(Pft)} e ©
o = Wt(ljn) o
{Pft (1 n ZQ(t,s)ﬂ

o[ 21) Tt

P, (1+p)"

W, => u)y, (a3)
s=t
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®  |ntratemporal demand for consumption

Ce, =pi%§ﬁ

t

®  Consumer price index

Firms & production

®  Zero profit condition of domestic producer

PA'(1-txa")QA' = PinAD!QinAD, + Pv.QV'

t

®  Domestic output production function

-1

04 =al| piov "+ 1~ poinan " |

®  Optimal combination of value added and intermediate input

1
Ovi | PindD,f3, |1+0n

t

OinaD, | PV~ )

®  Price of aggregate intermediate input
PinAD, = Zicint”] Pc!
K
® Demand for intermediate commodity
NN SN P i
QCinD,’ = Zlcmt QinAD,
g
®  Value added
i i i ipri i
Pvi(1-txva')Qv, = Rk, K, + W, L,

®  Value added production function

-1

i

i i i 7i= i 0w |6,
Qvt = ava|:ﬂvaLt + (1_IBva)Kt :|9

®  Optimal labor-capital input ratio

(10)

(1

(12)

(13)

(14)
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R, oo
K, |[wQ1-5,)

t

1
t

L

Investment & capital stock

Investment demand

In' 1
M—atr—0
K, o)
Tobin’s Q
o
i : _1
o Pk!

Investment function

J! = 1+£[(]nv’/[.<t)_.0[]2 Inv!
2 (Inv,/K))

Motion of shadow value of capital

Inv,
Ki

t+1

AQ+r)=0=8)A, + Rk;'—Pk;g a’ -

Motion of capital stock

K, =6'K, +1nv,,
Demand for stock investment

Ostk! = stk'QA!
Purchased price of capital stock

Pk! = Z imat"™ Pc!

J

Investment by origin

Dinv;’ =imat’J,

Foreign trade & balance of payment

Value of domestic output
PA;QA; = PDc,QSc, + PXc,EXc,

CET function

(15)

(16)

(7)

(18)

(19)

(20)

1)

(22)

(23)

(24)
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1
. . . 6 ; ig;', T
04 =ai| prExe” + (- pose” | 29

®  Optimal allocation of domestic output

1

EXc {PXc;' (1- ﬂ;’)}wﬁ'l

i i i (26)
OSc, PDc; B,
®  Export price
PXc, = pcwx ER' @7)
®  Value of domestic commodity market
Pc!(1—txc")ABST' = PDc.QDc| + PMc, Mc! (28)
®  Armington function
_1
i il ping.if i 0 | o
ABST; = aq[ﬂqu +(1-5,)0Dc; } (29)
®  Optimal import-domestic output ratio
- .
Mc! PDCB) | tvop
T 7 ; (30)
ODc, PMc,(1-5,)
®  [mport price
PMc! = (1+txm") pcwm ER' (31)
®  Balance of payment
Fs, = chwm;Mc; - chth’EXct’
—[trowh, + trowg, |+ rwi, Debt, (32)
®  Foreign debt
Debt, = Debt, , + FSS, (33)

Government

® Taxes revenue

N N N
TAX, = Z teva' PviQv! + zyz WL +lyz RK'K!
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N N N
+ Z txa'Pa.Qa, + Z txm' ER, Mc! pcwm! + z txc' Pc, ABST! (34)
®  Government balance
GS; =TAX, +trowg ER, — ZPC,’ Qg, —trgh Pf, (35)

Equilibrium condition

®  Commodity market equilibrium
ABS! =" OCinD}’ + Cc! + Dinv!+Qstk; +Qg! (36)

1

®  Domestic output balancing condition
i _ i
ODc, = QSc, 37)

®  Labor market equilibrium condition
N . —_——
> L =LS, (38)
i

Terminal condition

L Investment

S =5 (39)
K,

®  Household budget constraint

Y, =Pf.Cf (40)

®  Asset market equilibrium condition

. 2
) ) . . Inv'
(ry +0,) A, =| Rk, — Pki‘isg a’ - [n; (41)

S

List of parameters and variables in the model

Adjustment cost parameter
Shift parameter in domestic output CES production function
Shift parameter in Cobb-Douglas consumption function

Shift parameter in Armington function

Shift parameter in CET function

R R R & R R

Shift parameter in value-added CES production function



Debt,
Dinv'-
ER
EXc]
FS
GS

Inv,

J
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Parameter in adjustment cost function

Share parameter in domestic output CES production function
Share parameter in Armington function

Share parameter in CET function

Share parameter in value-added CES production function
Share parameter in Cobb-Douglas consumption function
Depreciation rate of capital stock

Exponential parameter in domestic output CES production function
Exponential parameter in Armington function

Exponential parameter in CET function

Exponential parameter in value-added CES production function
Intermediate goods j per unit of aggregate intermediate input
Share parameter in investment matrix

Rate of time preference

Import price in foreign currency unit

Export price in foreign currency unit

World market interest rate

Ratio of inventory investment to output
Transfer between government and household
Transfer between ROW and government
Transfer between ROW and household

Indirect tax rate on activity
Indirect tax rate on commodity

Import duty

Value added tax rate
Income tax rate

Elasticity of marginal intertemporal utility
Shadow value of capital

Quantity of domestic composite

Quantity of consumption demand for goods i
Quantity of full consumption

Foreign debt

Quantity demand for investment goods by origin
Nominal exchange rate (fixed as numeraire)
Quantity of export

Capital flow

Government saving

Quantity of investment by destination sector
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Jtl Total investment by destination sector (including adjustment portion)
Ktl Capital stock
Li Demand for labor
LSt Labor supply
Mctl Quantity of import
PA; Price of domestic output
P C: Price of composite good
PDCtl Price of domestic output sold domestically
Pft Price of full consumption
PinAD; Price of aggregate intermediate input
Pkti Replacement cost of capital stock
PMCZ Import price in local currency unit
PXCtl Export price in local currency unit

V. rice of value adde
Py, Price of value added
Qtl Q measurement

Ai . .
Q ‘ Quantity of domestic output
QCl'nD;"] Quantity of intermediate demand for goods j
QDc; Quantity of domestic demand for domestic output
Qgt’ Quantity of government demand for goods i
Qil’lADtl Quantity of aggregate intermediate input
QSCII Quantity of domestic output sold domestically
Qstkt’ Quantity of demand for stock investment
Qvti Quantity of value added
7, Domestic interest rate
Rk tl Rental rate
TAX Government revenue from taxes

t

U Utility function
VVI Wage rate
Yt Consumer’s budget
YH Household income
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Y1

Production line
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wluwaunann
TFP
i TP,
----------------------- : TP,
K, L; N; lafans
WAM
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2 Luiavy Aa

1. astaNduaasilaianis
wae (input)

2. nslAdilafaniswaavintu
WEAHANAATIaaNAUNLANDY
denstANAIHAKAG LU
WaxnNnANUAKUNAAY
walulai (Technological
progress) 1i5a ANstNN2AaY
WNanNINNIsHANSIN (Total
Factor Productivity)
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(GDP Growth) Ay mnmumu"lmmmn
AsNAailAFaNISHEAR (VMU WS99I Bazhiu)

A1531Aa51234 TFP 1a£356 non parametric
approach



Total Factor Productivity (TFP) Model

A (Ko Le Ne)

Where

TFP =

AK*LENS®
AfudK + A Ffodl +A FfndN + Y dA
A
oo . dK + B . dL + &.dN + dA
K. L M A
dY -o.dK-pg.dL-as.dN
Y K. L N

Gross Domestic Product (GDP) Land

Constant Term
Capital Stock
Labor

Income Share of Capital

Income Share of Labor

Income Share of Land




1998519 of GDP

NSO 57.6 569
533 514
50
39.6

40
30
20 13.0

: 93 100 gsg
“I — |
O_

Agriculture M anufacturing Services and Others

112535 1 2540 M 2545 m 2550

GDP At 1988 prices 2535 2540 2545 2546 | 2547 | 2548 | 2549 2550
Agriculture 13.0 9.3 10.0 10.5 9.6 9.0 8.9 8.8
Manufacturing 29.5 33.7 36.8 38.0 38.7 38.9 39.2 39.6
Service and others 57.6 56.9 53.3 51.5 51.7 52.1 51.9 51.6
Total 100.0| 100.0| 100.0( 100.0( 100.0| 100.0 | 100.0| 100.0
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Structure of Employed Persons By Level

of Education Attainment in Thailand

oo ). B _
B 114 l 12.1 13.6 143 |
75 - 22.5 24.3 H258H273l
50 4+ — — —
. 66.0 L 63.6 L 60.6 - 585 |
O I I
2001 2003 2005 2007

Elementary and Less than

O Secondary

1 University and Higher

Level of Education Attainment 2001 2002 2003 2004 | 2005 | 2006 | 2007
Total 100.0 (| 100.0| 100.0| 100.0 | 100.0 | 100.0 | 100.0
1. Elementary and Less than 66.0 65.5 63.6 61.8| 60.6| 59.5 58.5
2. Secondary 22.5 23.0 24.3 25.4| 25.8| 26.5 27.3
3. University and Higher 11.4 11.5 12.1 128 13.6| 14.0 14.3

Source — National Statistic Office (NSO), Thailand




Average Wages of Employed Persons

by Industry

Unit — Baht/head/month

1998 10,020 2,036 12,893 11,684
1999 9,716 2,271 12,963 10,961
2000 9,895 2,155 13,030 11,378
2001 9,959 1,994 13,269 11,479
2002 10,557 1,978 13,303 12,781
2003 10,747 1,814 13,696 13,428
2004 11,680 1,845 13,869 15,353
2005 12,458 2,020 14,306 16,351
2006 13,115 2,004 15,012 17,432

9

Source - NESDB, Thailand
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TFP and GDP Growth Tuaiaeil 2525 - 2550

(%) Average 26 years = 0.8 %

—— GDP Growth —— TP

stpdumannm 26 il GDP growth = 6.0% uaz TFP = 0.8% w3a 13%
Aay GDPG

e 21293066 il 2540 — 2541 TFPG AU -6.2% waz -9.6%
MUANALU




ansaaadlI2aay GDP flajan1sudaaz TFP aavinail 2525 - 2550

w1 5 (2525 - 2529) 5.37 0.74 0.02 4.71 -0.10
w4 6 (2530 - 2534) 10.95 0.88 0.01 7.70 2.37
w1 7 (2535 - 2539) 8.09 0.36 0.01 7.82 -0.09
wWu ¢ 8 (2540 - 2544) -0.10 0.26 0.01 1.37 -1.74
e 2ilavingarasusia (2540 - -5.94 -0.48 0.00 243 -7.89
2541)
o 3 iudvingardsugia (2542 - 3.79 0.75 0.01 0.67 2.35
2544)

weay 4 9 (2545 - 2549) 5.69 0.71 0.02 1.66 ( 331 )
tlusnaavuwu4 10 (2550) 4.75 0.49 0.03 2.11 212
wauil 2525 — 2550 6.0 0.6 0.02 4.6 0.8

4.07%

3.3
3-0 4 2.4
2.1

2.0 -

1.0 - o.8

0.0 _— _— I—I_

LwedUt -1 S w1 1 6w 1 7 L W 11 9 ettt 10 v s 26

-1.0 1 _o.1 —o.1 &
-2.0 - -1.7 12
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il 2525 - 2539 il 2540 — 2541 il 2542 - 2550
2A9nAauINa6 193N a 2uAvINOH

ansINsuenaaIuad GDP (%) 8.00 -5.94 4.95
ansInsuenasIuadilaTan1THan

- w5991u (Labor) 0.77 -0.48 0.70

- fidiu (Land) 0.02 0.00 0.02

- nu (Capital) 6.65 2.43 1.38

- NRANNNITNRIATIN (TFP) 0.55 -7.89 2.86

2hvnavIngadsugia (il 2525 - 2539) ) o

GDP adasaaay 8.0 sall ifluthefinsamnanisasnululaseaioiugiuaie aavilsend wdu Tassnsiaunvunaailonsia
ayiuaan TAsInIsasvaul &519tliau &319vinia wudu Usznaudufinisuenanisasnulugsfadssinnadondunsweg a1as
Aadudruiunnn 19ing

2vIngarAsisna (il 2540 — 2541) .

GDP waruanaviagay 5.94 dall uailadanudvasiidiundndunneidsegialaasinianay 2.43 Tunasnan TFP anavianay
7.89 avaniszvdlnadnganzanaas fenalvinisasnului (New Investment) lunaazilanavatronnniaaianizais
aunuUIAIALANAU NIRUTENauATHERaNITNARRUAILArLINITRINA THTIATAINITNAR LitdNT7 finstlaganiiunsidu 56 wnv

Afitleymn

2hvndvIngeadsusia (il 2542 — 2550) .
GDP wadgsaaay 4.95 sall unasinurainiladauseusaaay 0.70 dadanusaaay 1.38 Hadansfusaaas 0.02 uasa TFP 5as

Ay 2.86 49fin15USUA AT UTUAILAUIINAILHNUN UM 2TUN 8 tardIvuNUWmIuI 2ifuin 9
N




TFP aaavarantnunsnssyd il 2525 - 2550

2129121 ERTT
399U

uWu 45 (2525 - 2529) 3.1 0.0 0.1 1.8 1.2
uwu 4 6 (2530 - 2534) 4.1 -0.1 0.1 3.0 1.2
wiu 4 7 (2535 - 2539) 2.8 -0.2 0.1 6.5 -3.5
uwu 4 8 (2540 - 2544) 2.1 -0.2 0.1 3.2 -1.0
o 2flnauingn (2540 - 2541) -1.1 -0.1 0.0 5.2 -6.2
e 3 fudvInan (2542 - 2544) 4.3 -0.3 0.1 1.9 (25 )
uWu 4 9 (2545 - 2549) 2.6 0.2 0.1 3.2 -0.9
flusnaavunwu4 10 (2550) 3.9 0.1 0.2 4.0 -0.4
wauil 2525 — 2550 3.0 -0.1 0.1 3.5 -0.6

1.2

1.0 - I I I I
0.0
tLed 1 1 5 LU 1 6 I NE T | UL 1 LEdUL 1 !—614*-4—1- M
I I I I -0.4
-0.6
_1_0 -
-1 -0.9
-3.5
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TFP snauisidagus il 2525 - 2550

212917an flade
(SN g} 1]
wiu 1 5 (2525 - 2529) 22.0 -0.1 12.8 9.3
wHy 4 6 (2530 - 2534) 10.9 0.9 5.0 TB1
wiu ¢ 7 (2535 - 2539) 8.1 -0.3 10.3 -1.9
w41 8 (2540 - 2544) 4.3 0.4 1.5 24
e 2 ilnavinaiasuaia (2540 - 2541) 3.6 -1.2 2.1 2.7
e 3 HludvIngaiasusia (2542 - 2544) 4.8 1.5 1.1 2.2
wiu 41 9 (2545 - 2549) 7.3 0.2 3.5 3.5
tlusnuavunu4 10 (2550) 3.5 0.6 4.6 -1.7
waail 2525 — 2550 10.2 0.2 6.6 3.5
10.8% °©-3
8.0 -
6.0 - 1
4.0 - 3.5 3.5
2.4
2.0 -~ I—I I I I I
0.0
LLENUL 1 5 e 1 6 Lku °1I7 LLENUL -1 8 e -1 O LIJ‘II.;HI:) Ll 26
-2.0 4 e |
-1.7
-4.0 - -1.9
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TFP shaaas1inssu i 2525 - 2550

ah9an das1aaa6INg HEET] LT WAONATNAIS
LASHEAA (TER Nl nu WAMSIN

wWu 41 5 (2525 - 2529) 5.7 1.2 5.0 -0.4
Wiy 41 6 (2530 - 2534) 15.1 4.3 11.5 -0.7
wWu 4 7 (2535 - 2539) 10.0 1.6 8.2 0.3
w41 8 (2540 - 2544) 2.0 1.7 1.0 -0.7
o2 ilavingatasusAa (2540 - 2541) -4.7 -0.4 2.2 -6.5
o3 Hluavingaiasusia (2542 - 2544) 6.5 3.0 0.3 3.1
wwu 4 9 (2545 - 2549) 7.4 1.3 2.0 Ca2 D
tlusnuavunu4 10 (2550) 5.7 1.0 2.3 2.4
wauil 2525 — 2550 8.0 2.0 5.4 0.6

5.079

4.0 -+

3.0 S

2.0 —

0.3
1.0 -
6.0  — I I I—L
LL'ﬁWls LM LLENUL 1 7 L u =1 LW 1 O U 10 nda 26
-1.0 4 -0.4 -0.7 -0.7 1
L
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TFP sn2an1Wiln dsein 1l 2525 - 2550

213917an A0S 1ALNLUAINIY HELT] b1ELTT WANATNANSNAG
LASHEAR (TER Nl nu ) U

wiu 1 5 (2525 - 2529) 11.4 3.8 10.5 -2.8
wiHu 41 6 (2530 - 2534) 11.7 0.2 6.5 5.0
wiu ¢ 7 (2535 - 2539) 9.7 1.2 8.9 -0.4
w41 8 (2540 - 2544) 4.9 -0.8 5.0 0.7
2 il2vingaiesugia (2540 - 2541) 2.6 4.2 7.4 -9.1
o3 fluavinaatasugna (2542 - 2544) 6.5 -4.1 3.3 7.3
uuu ¢ 9 (2545 - 2549) 5.4 0.5 2.5 2.5
flusnuasumu 10 (2550) 4.7 -1.4 2.4 C 37 )
wauil 2525 — 2550 8.5 0.9 6.5 1.1

6.07%

5

5.0 -

1.0 4 3.7

3.0 -~ 2.5

2.0 -

1.0 - o.7 1=

6.0 — I I FE 3
-1.0 - 1 1 WL 1 6 et =1 7 WU A1 8 et 11 9 w1 10 v &8s 26
-2.0 -~ -0.4 o
-3.0 -
-0 4 -2.8
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TFP sahannaase il 2525 - 2550

2791an dasraaaéInIg HEETT HEETT WNRANTNAITNAR
LASHSNR w399 nu 3
w1 5 (2525 - 2529) 6.2 3.0 4.1 -0.9
w1 6 (2530 - 2534) 17.3 8.8 10.3 -1.8
w1 7 (2535 - 2539) 8.3 4.6 12.6 -8.9
w41 8 (2540 - 2544) -15.9 -2.6 -0.2 -13.2
2 il2vingatasgia (2540 - 2541) -31.9 -8.2 -1.8 -21.9
e 3 iludvInaaidsugia (2542 - 2544) -5.3 1.2 0.9 -7.4
wwy 4 9 (2545 - 2549) 5.1 2.7 1.9 C 05 O
tlusnuavunu4 10 (2550) 2.0 0.0 2.7 -0.5
wauil 2525 — 2550 4.1 3.2 5.6 -4.7
2 - 0.5
[ —
_ZZ | u,-p\lu—wlls lels U =1 1 -1 ey 1 9 LL—NE:I-_O 1 fﬁ'aﬂ
1.8 Tl

4.0 {4 O-°

-6.0 + -A4.7

8.0 -
-10.0 -+
-12.0 — -8.9
-14.0 - -13.2

WaAnAINAISHNANSIN (TFP)
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1288 GDP Growth
(2525 - 2550) = 6.0%

GDP — | CAPITAL LABOR TFP
- + +
Contributed Contributed Contributed Contributed
4.6% 0.6% 0.8% 0.02%
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Thailand's Economic Strategies

Export - Oriented

Labor Intensive

- Capital
1992 - 1996 IIZ:> Investment

Sustainable
1997 - 1999 Development
but Economic Crisis
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Higher TFP

A0

Effective &
efficient
utilization of
resources
resulting in
quality
products &
services
commanding
premium prices

Quality of Human Capital
e Positive work culture

e Great leadership

o Skills and multi-skills
e Continuous learning
e Innovativeness & creativity

Quality of Capital & Systems
e International Standards (ISO)
e Technology

e Performance scorecard &
benchmarking

e R&D
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Impacts of productivity shock on the Thai economy:
the case of oil & agricultural TFP shocks during 2004-2005

Wichayayuth Boonchit

Background

Give me a one-handed economist! All my economists say,
"onone hand . . . on the other.”

- Harry S. Truman
(1884-1972) 33rd US president, 1945-53, succeeded
Roosevelt on his death, est. NATO




The two important supply shocks during 2004-2005

1) Oil shock: acts like a negative productivity shock to the real economy [Hall
(1988,1990) and Finn (2000)]

m previous year)

"Average

2) Agricultural TFP shock: productivity shock by definition

(/)A from 2003) (%A from previous year)
05| o0s]  a005]  Averase

Research questions

® What are the impacts of oil prices increases of
yearly average of 38.59 percent and that of
agricultural TFP reduction of yearly average of 5.47
percent during 2004-2005?

® What are transmission mechanisms of these two
shocks?




Previous studies

Qil shock:
1) Estimated impacts of oil shock on the Thai economy

- |EA/OECD (2003) : An average oil price of $35 per barrel would reduce
GDP of the Thai economy by 1.8 percent.

- Deutsche Bank Currency Strategists: an increase in oil prices of 25
percent to $50 a barrel could reduce GDP of the Thai economy by 2.1
percent.

Methodology

- Macroeconometric model

- Static CGE model

- Recursive dynamic CGE model

Agricultural TFP shock:
1)  Estimated impacts on the Thai economy

Limitations of model in previous studies

Econometric models:
1)  Mostly demand driven models
2)  Mostly focus at aggregate variables without sectoral details

3)  Mostly not economy - wide framework, cannot fully capture spillover effects or
general equilibrium effects of supply shocks.

Static CGE models:
1)  Shock is assumed to be permanent shock

2)  Keynesian investment function, passive investor, lacking of investment by
sector of origin

3) Investment has no impact on capital stock
4)  Results must be interpreted as likely impacts of permanent shock in the long
run

5)  Cannot portrait the adjustment process of the economy from its initial
equilibrium to new equilibrium




Limitations of model in previous studies

Recursive dynamic CGE models

)]

2)

Keynesian investment function, passive investor, lacking of investment by
sector of origin as in static CGE models

Consumption and investment are not separate decisions as in static CGE
models

Investment in period t fully transform to capital stock in period t+1

More suitable for generate long-run growth path under alternative

assumptions of investment (saving) scenario, than for short & medium terms
impact analysis

No single model suits all purposes of economic analysis
The criterions for choosing the model for each analysis are limited to “the
best available model” that is “most relevant” to the focus of our analysis.

Researchers should try & develop different analytical tools rather than
relying on a single model

NESDB - RCK - CCB- CGE model

Itis clear that Economics, if it is to be a science at all, must be
a mathematical science.

- William Stanley Jevons
Theory of Political Economy.




NESDB - RCK - CCB- CGE model

Basic features

Neoclassical growth theory of the Ramsey (1928) - Cass (1965) -Koopmans
(1965) type

Extension to incorporate investment adjustment cost [Eisner & Strotz (1964),
Gould (1967) and Lucus (1967)] and embodied Q theory [Abel (1979),
Hayashi (1982) and Summers (1985)]*

Captures both macro (intertemporal) and micro (intratemporal) efficiencies
Solve one for all periods such that both intertemporal and intratemporal
efficiencies are satisfied

It is a dynamic CGE model for a small open-economy
Single household, 11 production sectors, one government
Solve for 65 periods with totally 28,988 single variables

Can be divided into five blocks, households, firms, foreign
trade, within period equlllbrlum conditions and terminal
conditions.

* Also, see Blanchard & Fischer (1989)

Households

Intertemporal problem

1+1 1+1
1 - 1 -
Max:U, = —cf U, = [ } —cf
Subjectto ,0[1+p] I=v |‘ z I+p) 1-v =,
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Intratemporal problem

Subject to: i=1
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Note on household budget

Wealth

By Hayashi’s identity Y.

N N ‘
= [Z W,L,+Y" RN, + ER trowh, + Pf,trgh, — rwi, ER, Debt, + ER,FS, + GS,}
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Firms (Investment)

Intertemporal investment problem
K' =In -5'K!
Max 2V = ["e"RN dt Ji= 1+ﬁ[(1nv1’/1<,’)aw,nvf 8
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Investment dynamic

A e 1 ’ NS Inv,i
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Firms (Production)

Production of output
_ ; P41 7txa')QA,' = PinAD}QinAD] + Pv.Qv
Min : PA!(1-txa")QA! = PinAD!QinAD; + Pv'Qv!
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Aggregate intesmediate input
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Foreign trade

Optimal allocation of' domestic output PA'OA’ = PDc/OSe! + PXc'EXe!

) . ) ) ) ) i i| pi i0r i 0 lor
Mayx : PA/QA! = PDc!QSc! + PXc!EXc! 04, = oy [ﬁrEch +(1-pp)0Sc, }”

. : 1
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Capital market

Debt, = Debt,_ + Fs,

Within-period equilibrium conditions
Goyernment balance

N
GS! = (r4X, +trowg, ER, )~ [z PclQg! +trgh,PY, J
Where !

N N N
- Sl S i
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External balance

N N
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i i

Commodity market balance
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Where stk = stk 04

ILabor market




Terminal conditions

Y, =Pf.Cf
Inv' v
n‘j.s.s :5'

58

(r+8)7, = {Rk:\. - PK, f[a’ —[

Calibration and solving strategy

- Calibrate to Thailand Social Accounting Matrix

- The model is solved for the time path of economic variables in
reference-run by using General Algebraic Modeling System: GAMS

Simulation results

Our economy is the result of millions of decisions we all make every
day about producing, earning, saving, investing, and spending.

- General Dwight David Eisenhower
(1890-1969) 34th US president 1953-61, Supreme Allied
Commander,WW 2, Europe
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Oil shock: shock to the model variables

Table 3.1: actual percentage change of oil prices (Dollar terms)

[ G| @l | G [ S | e |
%A from 2003)

2004

2005

(%A from previous year)

_Average

Oil shock: model results versus market (shadow) prices

Table 3.2: price of gasoline and diesel (model results versus shadow prices)

Model’s Shadow 0 Shadow

* As of July 2005
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Oil shock: impacts on aggregate variables

Table 3.3: the impacts of oil shock on the aggregate economy

2005
Average

Sources: NESDB-RCK-CCB CGE simulation

+ Government incomes

S

+Commodity prices
-Investment -Investment cash flow
demand -Shadow value of K

-Consumption
Producers dlemmagl

+ Government
demand

: I T -Life time wealth
-Purchasing power

-Imports
4 o Llouscholds of existing wealth
-Production activities
-Demand for
H Intermediate inputs
-Demand for both —T

energy and non-energy inputs - Rate of return
-_ > on primary inputs (K&L)

4
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Oil shock: impacts on commodity prices

Table 3.4: the impacts of oil shock on commodity prices

Average

% A from previous year - % A in crude oil price
2004
2005

Average

Sources: NESDB-RCK-CCB CGE simulation

Oil shock: impacts on commodity prices (cost structures)

B Capital & Labor
O Intermediate input 5 Energy W Coal & lignite £ Gasoline
O Diesel @ Fuel oil
100 [ Electricity @ Other energy

90
80
70
60
50
40
30
20
10

0
MANU
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Oil shock: impacts on production activities

Table 3.5: the impacts of oil shock on sectoral production activities

. Manufactu | Transporta .

% A from previous year
2004
2005

Average

Average

Sources: NESDB-RCK-CCB CGE simulation

Oil shock: impacts on demand for sectoral commodities

Table 3.6: the impacts of oil shock on demand for sectoral commodities

Agricul- | Manufac Trans- . -

% A from previous year

Sources: NESDB-RCK-CCB CGE simulation
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Agricultural TFP shock: shock to model variables

Table 3.7: change in agricultural TFP

(%A from 2003) (%A from: previous year)
Agrcaltural PP | -5.540 5470

Agricultural prices in |3 4001 27688 13.400| 12.600 13.000
the world market

Sources: NESDB

Agricultural TFP shock: impacts on aggregate variables

Table 3.8: the impacts of agricultural TFP shock on the aggregate economy

Sources: NESDB-RCK-CCB CGE simulation




Agricultural TFP shock: impacts on commodity prices

Table 3.9: the impacts of agricultural TFP shock on commodities prices

_ Agricultural | Manufacturing | Transportation m

% om previous year
2004
2005
Average
% A from previous year - % A in agricultural TFP

Average

Sources: NESDB-RCK-CCB CGE simulation

Agricultural TFP shock: impacts on commodity prices (cost
structure)

% in total cost % A in input prices
Agricultural | Electricity Electricity

Manufacturing production 6.937 1.672 3.580
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Agricultural TFP shock: impacts on production activities

Table 3.10: the impacts of agricultural TFP shock on sectoral production activities

_ Agricultural | Manufacturing | Transportation m
% -

2005
Average

2004
2005
Average

Sources: NESDB-RCK-CCB CGE simulation

Agricultural TFP shock: impacts on demand for sectoral commodities

Table 3.8: the impacts of agricultural TFP shock on demand for sectoral commodities

_ Agricultural | Manufacturing | Transportation m

% A from previous year
2004
2005
Average

Average

Sources: NESDB-RCK-CCB CGE simulation
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Oil shock V.S Agricultural TFP shock:
impacts on aggregate variables

Table C1: The impacts of oil and agricultural TFP shocks on aggregate variables

2005

Average

Sources: NESDB-RCK-CCB CGE simulation

Explanation: supply side

Table C2: the impacts of oil and agricultural TFP shocks on sectoral production

_ Agricultural | Manufacturing | Transportation m

m 2003 (% A from previous yea

2004
2005
Average
Sources: NESDB-RCK-CCB CGE simulation
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Explanation: supply side

Cost structure

0 Capital & Labor O Intermediate input OEnergy

Impacts of oil shock on sectoral production activities

TFP shock
Oil shock

AGR MANU TRAN

Distribution of primary factors

O Agricultural MO Manufacturing “oal & lignite O Crude oil

oil

Explanation: demand side

Table 3.12: contribution to growth in 2004

Structure of GDP Impact from Torre
G Shock (%) Contribution to growth (%)
TFP TFP TFP | TFP - Ol
shock shock shock shock
C

Sources: NESDB-RCK-CCB CGE simulation




Explanation: demand side

O Import / domestic demand
@ Import/domestic output

I Export / domedtic output

Agricultural Manufacturing Services

Oil shock leaded to a stronger reduction of manufacturing production. Therefore, imports
decreases by more than in the case of agricultural TFP shock.

In the case of agricultural TFP shock, its negative impacts are concentrated on
agricultural production which is low import content production. Therefore, import
reduction is not large.

Explanation: demand side

Changes in P and Q in case of oil shock

Agricultural
Manufacturing
Gasoline
Diesel

Fuel oil
Transportation
Services
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Explanation: inflation

Table C3: the impacts of oil and agricultural TFP shocks on the aggregate economy

Sources: NESDB-RCK-CCB CGE simulation

e Shock is originated in supply side not demand side

- First round causality: real economy = prices (supply decreased first and

then prices rise)
Contraction of real activities helps suppress inflation

Oil shock: impacts on aggregate variables
(with & without indirect taxes on energy commodities)

Table C4: the impacts of oil shock with indirect taxes on commodities

2005
Average
Sources: NESDB-RCK-CCB CGE simulation

Table C5: the impacts of oil shock without indirect taxes on commodities

Wi
2004
2005

Average
Sources: NESDB-RCK-CCB CGE simulation
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Conclusion & policy implications

A study of economics usually reveals that the best
time to buy anything is last year.

- Marty Allen
American actor, Pittsburgh, PA

Conclusion & policy implications

The importance of agricultural TFP shock

- Negative impact on GDP
- Agricultural TFP as a shock absorber to oil price increases

Oil shock has drawn public attention more than agricultural TFP shock

- Policy and Measures have focused mostly on the impacts of oil shock
- Agricultural TFP continued to decline in 2006 and 2007

More attentions on agricultural TFP is needed, given rising trend of oil prices,
higher foods demand from emerging economies, and stronger impacts from
global warming.

- Absorber to oil shock
- More balance economic structure, both demand and supply sides.
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Motivations and-Objecti ﬂ:"‘"’/

————

e Analyse prodUuctivity e s
industries —

e Intermediate Input productivity
Improvement

e Conventional regression vs Data
Envelopment Analysis (DEA)

e Avoid using residual growth
(TFP)




Methodology Compariso /

Conventional Alternatlv c-*""’frflﬁ

e Production functions /
Q = f(L,K) Q=415 ,

KOst
e Data
(1) VA VA=f(Wages,OVA)
(2) VA VA=f(L,K) (2) GO GO={(L,K,X)
e Estimations
Regression Data Envelopment

White noise 1) E(u)=0, E(u?) = o2, Analysis (DEA)
3) E(uu,_,)=0 no serial correlation 1) DEA, 2) Regression

e Analytical methods
Residual = TFP Unit-isoguant

Assume TFP represents  golve for dynamic unit of TFP
Technology via capital accumulation

3




: e "
Production Possibility Frog AS

—

Q =A(L) DEA, Regress

O O
o

2 Regression

L, Labour

(L)




Data Envelopment Analysis Methotk
e Convexity property PPF | ]

For some (y4,7s,---,¥,) Such: that

e At any Input-output efficient point

Ouilt from the D |
0. —g(L)e2,0(L)= ~ext 7 (4)
Where exp(v) = exEonentiaI distribution with mean = 1/v.
B "l Asymptotic, downward
E(-z)=0.75= :
biased, convergence. .




Unit Isoquant

Capital (K) —1=0=K

(2006 =
at1985q ~ (1985 = |

Labour (L)




/

Data Manipulation and SifnEifeeeEE==

o /0 Table 197519801985 109031005
1998 2000 20068

(200 industries x 250 products)
e Capital Formation Matrix (1)

(Column vector)
e Capital Stock Matrix (K
(Row vector)




Input-Output Table

Intermediate.demandS

Industry-1 | Industry-2 | ...| Industry-n

Commodity-1

xl,l

Xio Xin

Commodity-2

x2,1

X5 Xon

Commodity-n

Primary input

Total inputs

Total outputs

Labour

Capital




Conventional Static O MaeSH

—

—

——i (5

Vi o (T S
V) (€) < (a)
©)
(10)
Where X = column vector.
\4| (11) <« (b)
(12)
(13)
Where X = row vector.




Dynamic 1/O Model

e Capital accu’tion K(”l)ij = (1-6)oK® + I(t)ij (d4)
° |3(t)ij = |<(t)ij

o AO;eX", + |3<t+1>ij.x(t+1)j + (1-8) BOjoXO; + FO; =
XO.
o (I-A-D-B) X0 - B X*D = g (15)




3SRAS Method

e 1SRAS (15T Step RAS): Preliminary €
- Extrapolation
. O A :G cll]C }-‘- —\"

-

A,=00rA=0 (16)

1 J{ . A.#0 and A #0
- Projection

MA, AR, ARMA, ARIMA, ARCH, GARCH, BC, etc.
- RAS (Stone: 1961)

e 2SRAS (2NP Step RAS): Bloc VA/FD, partial update
- Partial updated coefficients (from special surveys)
- RAS VA(wage, operating surplus, indirect tax, depreciation)

- RAS FD(PCE, GCE, GFCF,xStock, etc.)
e 3SRAS (3RP'Step RAS): Final balancing




Labour Productivity (1LP)

Labour employed by 1985 2006
iIndustries (000’s heads) Desired L | Desired

Others 20,063.0 | 22,449.9
Total industry 26,820.6 | 35,685.7




Capital Productivity (IKP)s

Desired capital stocks 1985 2006
by industries (billion Baht) Desired K | Desired
001 Paddy production

Others : :
Total industry : 10,526.1




YAASA)
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Intermediate Input Productivi

Intermediate inputs required 2006
by.industries-(billion.Baht) '
001 Paddy production

Others : 13,788.7
Total industry : 19,863.7




Intermediate Input Productivity: H
Improvement Industriess

Intermediate inputs required by industries 1985 2006
(Million Baht) Desirec '
170 Business & labour associations

168 Research
162 Other insurance service

019 Swine
Others 829,083 | 18,767,397 | 1,442,729
Total industry 981,852 [ 19,863,749 | 1,733,335




Key Findings-and-Conclusiogs

e Outstanding sectors: Poultiy Inausir/({1=Xx

Computer-and-electionics (LK—);-EIectrlcmy (B
and Business service (L2K). /

e In aggregate economy, labourproducuvity
improves higher than capital, whereas
Intermediate input productivity. Worsens.

e | abour productivity in agricultural sectors fairly

improve compared to manufacturing and
service industries.

e The highest improvements of intermediate
iInput productivity scatter in service industry
followed by agricultural related industries.

e Intermediate input iImprovement appears only
19 sectors of 180 I/O sectors




Policy Suggestions and_EutthL3 . Q_Q

e Policy suggestions.____
/

e Implement policy to alleviate vulnerable=
labour productivity in agricultural sector.

e Implement policy to improve intermediate
input productivity.

e Further study

e Separate single material input in production
function




Thank you

www.nesdb.go.th
surapol@nesdb.go.th




Paddy production: intermediate input productivity (XKP)
at 1985 unit isoquant

45,000 - Paddy seed
40,000 -
35,000 - 34,154 Ploughing &

X Input (million Baht)

_ harvesting
] 24,323
] 7,966

108 /—5

0 158 " 5104

1 I I T T T T T T T T T
IDOMNWOO
NNNMNNN~®

1 T T T T T T T 1
AN NI OMNOVONDO T NMNMITLLONOVDDOAdNMILLONOOO O
00 00 WO WWOWMAWOAWODAINDIIDODOODOOOODOOOOOOOOOOOO0OO -

Paddy production: intermediate input productivity (XKP)
at 1985 unit isoquant

45,000 - Fertiliser
40,000
35,000
30,000
25,000
20,000
15,000 - Petrols

10,000 - 7,966 . 9,472

34,154

X Input (million Baht)




Retall trade sector ...

Retail trade: intermediate input productivity (XKP) at 1985 unit
isoquant

350,000 . :
Banking service

300,000
259,723
250,000
200,000
150,000
100,000 84,52 3

39,405
50,000

22 862 M—o—-o Business
service

X Input (million Baht)

LON~NOODOTdANMITONODIOTdTANMITON~NOOODOANMIT LD O~
NP0 0000 WOMMMAOMAOVDAODIAIDNDODDIDODODODOOODOOOOOOOO

Retail trade: intermediate input productivity (XKP) at 1985 unit
isoquant

450,000
400,000
350,000 352,689
300,000
250,000

Electricity

200,000 Transportation
150,000

100,000 116,780 /° 145,825
50,000
0

X Input (million Baht)

-50,000




Comments on NESDB Research Papers

Don Nakornthab*
September 22, 2008

* Head, Macroeconomic Policy Team, Bank of Thailand. The views expressed in this presentation are my own and not
necessary those of the Bank of Thailand.
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General Comments

The paper makes a good reference
. Official source for historical development of Thailand’s TFP

The paper will be more useful if more detail on methodology and data
are given. For example,

«  Definition and sources of input data
o  Calculation of factor income shares, overall and by sector



Post-crisis TFP growth extraordinary relative to pre-crisis.
Perhaps too extraordinary?

M9 1 da512818d1229 GDP fladunisuaauas TEP vaslngil 2525 - 2550

Wit - SRR

DR1VEY o9 tlo3s o WAGATHMS
@IN TESRRIY) Ndin N HAGT
WITHFNT _
WHY 9 5 (2525 - 2529) 5.37 0.74 0.02 471 /010"
WHW 4 6 (2530 - 2534) 10.95 0.88 0.01 7.70 I 2.37 I
Wi o 7 (2535 - 25309) 8.09 0.36 0.01 7.82 \4\—[1;{}—9/
WHE & 8 (2540 - 2544) -0.10 0.26 0.01 1.37 -1.74
® Qﬂﬁjﬁﬁnqmﬁﬁyﬁﬁg -5.94 -0.48 0.00 243 -7.89
(2540 - 2541) P
3T ingaueeia 3.79 0.75 0.01 0.67 4235\
(2542 - 2544) II \I
WH1 Y O (2545 - 2549) 5.69 0.71 0.02 1.66 NEERY
Tusnvaauauy 10 4.75 0.49 0.03 2.1 \2.12»
L%E\'ll 21) 2525 — 2550 6.0 0.6 0.02 4.6 ﬁ




Low labor income share leads to underestimation of pre-
crisis TFP growth

|

dY -OldK-P.dL-0dN -
Y K L N

TFP

Compensation of employees in National Income underestimates labor
Income share and overstates capital income share

— ignores, among other things, income of unincorporated
enterprises

High capital income share combined with high capital deepening rate
pre-crisis means little is left for TFP growth

Difficult to imagine that adoption of IT in Thailand led to a jump in
post-crisis TFP growth



Calibration of labor’s share (Cooley and Prescott, 1995)

Let b denote the share of labor in GDP at factor cost.

Then, total labor income = b*(GDP at factor cost)
= Unambiguous labor income + b*(Ambiguous income).

This equation can be solved for b:

b = Unambiguous labor income
GDP at factor cost — Ambiguous income




0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

Adjusted labor’s share, 1986-2006

— Adjusted labor's share

—e— Compensation of employees to GDP at factor cost

1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006

Source: NESDB:; authors’ calculation



TFP growth from growth accounting
and econometric estimation

-15 -

1995

10 -
—— Adjusted labor's share
—e— Sarel method
5 -
0 I I I I
1987 1989 1 93
-5 4
-10 A

—— Quarterly regression

—<— Naive labor's share

1997 1999

2001 2003 2005 2007
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General Comments

Very likely to be the first application of DEA to work on sectoral
productivity analysis for Thailand

3SRAS-generated 10 tables can be used in other research works

Further editing is needed for the paper
« Typos (ex. Data environment analysis)

e  Contents (ex. Unfortunately, we are unable to present the
results for capital and intermediate inputs, p. 18)

e  Missing of interesting results (ex. Growth rate of dynamic
unit TFP)

Results section too descriptive -- little effort to provide economic
rationale why this or that is so



Some results are questionable

Why is it that immediate input (raw material) productivity went up?

That average labor productivity for the service sector went up the most
IS not supported by aggregate data



100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Source:

Structural transformation (1):
Real GDP shares, 1972-2007

1972 1976 1980 1984 1988 1992 1996 2000 2004

— Agriculture —e— Manufacturing —— Services and others
NESDB; authors’ calculation



Structural transformation (2)
Employment shares, 1972-2007
100%

90%

80%
70%

5006 M

50% \_\\
40% fﬁ-.ﬁé
30%

20%

10% _W&QW%%?&W%W

O% | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

1972 1976 1980 1984 1988 1992 1996 2000 2004

— Agriculture —e— Manufacturing —— Services and others
Source: LFS; authors’ calculation



Aggregate sectoral productivity, 1972-2007

300,000 |
Average productivity growth
. . . Services
250,000 - Period Agriculture | Manufacturing and others
1972-1986 1.3% 2.4% 1.3%
1987-1996 4.6% 5.5% 3.4% v
200,000 -
1997-1999 0.2% 0.9% -4.9%
2000-2007 3.4% 3.6% 0.8%

150,000 - /
100,000 - W \/—/

50,000 -

| ———u—
_._H_.__-_-_.—.__..—I--I—I—'.'

O | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

1972 1976 1980 1984 1988 1992 1996 2000 2004

—s— Agriculture —— Manufacturing Serivces and others =—— Aggregate
Source: NESDB; LFS; authors’ calculation
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General Comments

Good research question
Nice application of dynamic CGE
Relatively well-written

Conclusions too strong



Oil Intensity Y04 Ingdagaiomeuiulszmalugiinig

Oil Intensity
(barrels per day) per million of USD nominal GDP

[any
o

1980 1985 11990 W 1995 W 2000 H P2006 —

O P N W H» U1 O N 00 ©
! 1 1 1 1 1 1 1 1 1

Hong Kong SAR Korea Taiwan Province China Philippines Indonesia Malaysia \ Thailand

f Chi \
of China ~ -

Net Oil Exports

% of GDP (2007)

-3.2
-71.4 -
12 7.7
HK KR TW CN PH ID MY TH
Note: QOil balance = Export (Oil) - Import (Oil) _I
<4

Source: BOT's calculations (WEO Apr 08 ,BP, IMF and EIA)



United States
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China
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Vietnam
Indonesia
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Bangladesh
Philippines
Laos
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Dynamic CGE versus DSGE

CGE pre-dates DSGE
Both have explicit micro-foundation
CGE models are perfect foresight

CGE models focus mainly on long-run relationships
. Prices perfectly flexible

Not suited for studying business cycle and the cyclical effects
of fiscal and monetary policies

 Yet OK for the questions asked by this paper



Like the previous papers, there are also

some guestionable results

Impact of agricultural TFP shock on GDP growth makes sense (Look at
Table 3.10)

However, the impact of oil shock is far too small

The problem probably arises from the assumption of the balanced
budget constraint by the government (See Table 3.12, line G)
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