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ABSTRACT

The purpose of this study is to investigate the effect of wage on employment in 5
branches of industrial sectors as follows: manufacturing, construction, wholesale and retail trade;
repair of motor vehicles and motorcycles, Accommodation and food service activities, and
Transportation and storage in each region of the country, including Bangkok, using monthly data
dating back 10 years, from January 2005 to December 2014 which is panel data contains wage and
employment data in each region.

The results of this study show that the information having order of integration of
different levels. The wage in each region is statical data equals to I (0). In terms of employment in
each region shows the statical data equals to I (1). Thus, it was tested to estimate the relationship
model Autoregressive Distributed Lag (ARDL) and consider appropriate with Hausman Test found
that the PMG is appropriate for each region, we found that Manufacturing and Transportation and
storage when wages rise in long-term could lead to decreased employment in industrial sectors by
wages is increased production cost make to employer want to decreased production cost.

In the wholesale and retail trade; repair of motor vehicles and motorcycles and the
accommodation and food service activities, when wages sector soars the long run will lead to
increased employment in industrial sectors, because the employees have income srise impact them
have power to purchase goods and services, the greater economies expanded, and demand for
workers to support the expansion and increased business opportunities.

Infact the labor sector and the construction sector will increase the employment
sector. The increase of the wage of manufacturing sector and the construction sector increases will
lead to the employment of manufacturing sector and the construction sector. On the other hand, in

Bangkok, when the wage of manufacturing sector, the construction sector and hotels and restaurants
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sector increase, the employment in manufacturing sector, the construction sector and hotels and
restaurants sector will drop.

Infact the labor sector and the construction sector will increase the employment
sector. The increase of the wage of manufacturing sector and the construction sector increases will
lead to the employment of manufacturing sector and the construction sector. On the other hand, in
Bangkok, when the wage of manufacturing sector, the construction sector and hotels and restaurants
sector increase, the employment in manufacturing sector, the construction sector and hotels and

restaurants sector will drop.
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Q, = AK?® LiB 2.1)
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WAYTNgN (Panel Unit Root Tests) iflumsnagouanuiiseadeya amnsaitld s 7 fe
1) Levin, Lin and Chu (LLC) Test 2) Im, Pesaran and Shin (IPS) Test 3) Breitung’s Test 4) Hadri
LM Test ttag 5) Fisher-type "%Qﬁﬂﬂaztﬁﬁlﬂﬁﬁ‘ﬁ (Baltagi, 2005)
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o K =Truncation lag
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o ldaunis
* T-1 .~ €iy1t++éir
e, = }T_Hl (€t ) (2.22)
L
* ~ ~ t_l i =Wl d'. - I )
Vi1 = Uy Uy - U Hamsnaziua 11y
* ~ ~ s 1 d' ! s v 9
Ui 4 TS0, finnenua ludiauua Ty
* o~ (= d’ 9
Wil =4 luifimasinaziua iy
gameiinsszanmaauns Pooled onaaeUAIARA
* * *
€ir = PVit—1 + Eit (2.23)
s 3’, 1 -:;-::a; ¥ = W A
AU MADAN InaTeUaNUATIUKAN AD
B o wn T—l( * )2 el 1 n ZT_l( *)( * ) 204
= gz Zi=1 Zi=2 (WVit-1 Tor Zi=1Zi=2 (€it) WVit—1 (2.24)
AUNATIUNTNATDL
YV S a L= 9/ 1A
H,:p,=0 (Toyanwwmalgingnvsedoya luie)
9 1a A A g a A
H,:p,<0 (Toyawwua liligingnvsedoyaiinuiia)

' Y

mMsinsandeyanuanlgingnnie i Tasaviniiaraaa  Hamnnd

@

AN (H, : p, < 0) Wl PasauuAgIuman uaaia Yoyawwua lulgiingn lumandunu

a a

oA 1 (=Y = = s a o
wina lddesnaingd (H, : p, = 0) Wlumseeuuauudgiunan uanans doyaligingn

a
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4. 5% Hadri LM Test (Humsuszumumaiunimae (residual) 1ag3s OLS 1o

1 c'Q = ::; 9 = [ dy
dsziam y, Faumaanuua iy Tasweasanan 2 aunis sl
y,=r, t &, i=1,.,N;t=1,.,T (2251
wag y,=r,+ B, + & (2.26)
4 2 1w ' & A
e r,= r,,,+u, umdnnlsqy uaz g,~ IN 0, 62), u, ~ 1IN (0, 0%) ¥4l

' [ 3
Amaufa iid Yeyanmadavie i Aunand tilerh ldunua luaumaez Taaums nsiasil

= pok Bk Xkt 8y (2.27)
yir = ri.' + Bfr & vr.' (228)

TaonA1v, = i, wt+ &, 3w Idmiana LM dmiuldszanme a7

L
Che

1N 1 T 2
ﬁ( i=1ﬁ2t=15ir)

LM, = = (2.29)
GE
T s2 = Y7_, &, Wumasiuaiuiimas 11935015 OLS
Z 1Zt 1 gu: (2.30)

windlymannulslsuvesnnuamanaon 1 (Heteroskedasticity)

! . A2 Y aa o :’!’
591119 i uaz 62 azlgadanadeuasi

2 i
IZ Lt 15 2 ) (2.31)

S i = L. § 3 -
neuuazld LM, e unsdl Homoskedasticity tazaz 19 LM, 1iioiilunsal
Heteroskedasticity

ANATOUAVUATIUNIIANA AO ATADA Z
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Z=VNLM-E){=>N(0,1) (2.32)

A ) ° a0 A a oA
$1)3] f: 1/6 Llae C= 1/45 DUV DIUATAINIWSIDU LAY (’Z: 1/15 uag

¢ = 11/6300 dmiulunifion

AUUATIUMTNATDY

2/ = A gl

H,:p,=0 (foyamuuaigingnvsedeyalii)

U LT a

9 A a =1 Y = 2
H.= po<0 (ﬂl’ﬂ@ﬁlﬂ%kﬂﬁihi@ﬂﬂ;ﬂﬂiEJ“IJ@ﬂJuaﬂJﬂ’.]’]’iJuﬁ)

Svnaaaa Z Aawnnmanga (H, : p, < 0) szl fasauuagiunan

1
=) =

wanada foyawnmaliilgiingn lumanduiumnaada z 1 lddesndiaringd (1, : p,=0)

a L]

=] @ a w s o
WlumssenFuauuAgiuvan udasds doyaiigingy

£

5. 3T Fisher-type Test 1INANNITHATIVIINAIINATOU Augmented Dickey—

1 1 3 LY
Fuller (ADF) Tuti@iagn1iieveu03aninanulng

Ayi{ 5 plyir—f +Zfi=1 B:‘L‘dy:‘_r—t + d T 6:’1 m= 11 23 3 (233)

i mt

AUUAFIUNTNATDL

H,:p,=0 (doyanuualigiingnvsodeya liti)
=N =l Y =1

H :p <0 (Toyawwua liligingnvsotoyaiinuiia)

U a U
]

A:u:!dcl 9

° ' [ A 9
ﬂWﬂWiﬂﬂﬂ@uﬁ’?ﬂﬂ'ﬁi’JNﬂq p-value UBIMTADNAN Y NATDUAITUUIUDIVDYA

LARZHUIBDINENNTS ADF inlslunisnaaou
P=3FN Inp==x2y (2.34)

' = ' A ' @ I~
T p ilua lumsnageuanuiisvestoya uaza -2np, Vanuuziiy
2 aa [~ = 1 @ ¥ =8 2 = a
AMTUINUIWVY %2 NHAIDUBATLUNINY 2 ALY P IIUNITUINUL X2 tazhianuoase
A 2N
Choi l@1itauaiTnisnaael Ao inverse normal test (Z) 1ag logit test (L)
1

Z=2=5 P7p) (2.35)
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Tan0<p <1uaz ® 1(p)~N©, 1) MIAZ~N(,1)

L=2£1m(ilﬁ (2.36)

1-p;

i P R | =~ ' T2
Ta ln(L) Imsenuaa Tadaaanaunas 0 uazanuulslsiu =

L
?l)) & o o CV = 9) 1 r
N1TNAADUNA Fisher's (P) test L4ay Z-Statistic ﬂWiﬁﬂWﬂhlﬂﬁWﬂflﬂ'lli'lﬂﬂTl

a a

AINaA (1, : p, < 0) wlfiasaunagiundn udaana eyanua lifgingn uavinmaaa

P
U
= kY
0

> = Ea ) =1 w a w A oa
Wadeamn lateenA1INgA (H, : p, = 0) 1HUMIsoui UauuAFILMAN LAAINY Yoy alglingy

a a o Y . .
m‘smﬁanTﬂaunmﬁ‘nwuagawumn (Panel Cointegration)

=y = Y] w w & 1 s
MInageunLLa IAdUTINTTU Av ManageuaNuTLUS Izl ly
d' [ o W = == . é Py 2{
szozenn 1 lunusiaeadmsudne 10835 Pedroni 1Ay Kao F91N131111910 Engle-Granger
TumsnaaeaudIuiivae d1u3s Pedroni Idtausliainenuazau) T unuana 190 UseH g

4
wiedoyauaaziiioe TasannsoRvsanlavinaunisde 1

v= o Rl B, o Bunetect Bome i = oo £=1 , . Tomsl .. M 4537
Taol¥ x, y fannuiiad 1) drum @ fe A uaz 8, fie Arduilszans
uua lifu
AUUATIUNIINATOL
ﬂiﬁ%@gﬂﬂ‘lﬂﬁﬂﬂﬂﬂgﬂﬁ“Li'mﬁﬂu Homogeneous
H,:p,=1 (Lis lnduninasu)
H :(p,=p)<I (I 1ADURINTFU)
uaz NTfiTeNANIARAYIIN NI Heterogeneous
H,:p,=1 (L laguninsyu)
H:p <l @ TABUANTTU)

a

[l i
Tagarananlalunmsnaaauinisuaniad Asymptotically A4l

Nnr—uVN

& =>N (0, 1) (2.38)
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H a w w 1 ' ] ' = By
Tagnan g az viludrdfumvesaunasuazainnuulslsiunaiielag
Monte Carlo
9 1 ncsa; gl = ] 1A =N ) = =y W
dimanan lanm Hamanaingd (1, : p, < 1) szljiasauuagiunan
=

=2 ) a = @ @ o [ 9 9/ 1 1T a =
uaaens Yoyaniuuail ladunnT ¥ Tumenduduminai ladesniminga (H, : p,= 1)

a as a w £ 9 L= a a W
dumseeniuauuagiunan naasne Jeya Ll Tndunnsiu
1 v W g ' o
mstszanamanuduiusszrnaauls Autoregressive Distributed Lag (ARDL) Approch

ATYUIUNTT Autoregressive Distributed Lag (ARDL) SanyaEMIMANMAY
msvananamyvesdunls il 1) waz 10) SrmadaiiuTad lisufudesmaaeu Unit Root
Taufeuuatoyarisna e t= 1.2, Tuagngu fe i= 1,2,..N dmiums ldmalszunm
A17A98111131899 ARDL (Dl ) mmim%mﬂuﬁmmsﬁ'ﬂﬁ (Edward F. Blackburne III

and Mark W. Frank, 2007: 197-207)

P q
Vi~ gy Ty, Z;:o 5’”4)6.,-, T (2.39)

A = o @ a o w T -
Wen1 X, (k x 1) nunedd awasvedd il sasuie @miungu i, A1 6N
d o a £ 3 o 1 |
WS ANTEANT kx 1, A1 T, MIN009 Ana1s Lazal y, WIBD4 HANTENUAIN (Fixed Effects)
=1 = 7] = =§‘ ar L) at ) dé o
W30 vuena duilszansaauilsarnuesdainlsaiu (Lagged Dependent Variables) 49147184
9 = | = o o a 1 1 5 o o
T azAsunnfigananazannInlsziivuuuiassdmiuuaaznguy Favz laaumsdminlu

3
AMIAIUIN A3l

- ; el q I
A}’u ~ ¢i(yi.:—l -0 :)(u) +2j:1 T fJA}’i,:fr Zj:o 5 ifAXl_tkj + ‘En + U; (2-40)
Tumsilszmmaigiluuunguanndodafidnumzeinissndsmitlizinm
VoA Y ot A
Mniszneuaiu 2 I5ne
1. 715152u@AIuLUY Mean Group Estimator (MG) (Pasaran and Smith, 1995
v ¥
cited in Edward F. Blackburne III and Mark W. Frank, 2007: 206-207) Fan1sdszyiniuaInsn
LENNATULADY AUMTVDILARZNAULAZATINADUMTNTZNIBVoIM T e anTnszunm
g ' Y YU e f ' = 9 oo i & '
ns lalunnnguy Tagmsisznumaleisnguaunas inanistsznanianuiuding

m3szumn 1o lafnuan Lo uIeIAIWITNwes 1A NANHME NWilounY vS oua
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' ar J P as a £ ! . a o A

AINU Iﬂﬂﬂ'ﬂﬂﬂﬂﬂl@Qﬂﬂﬂﬁ%ﬁﬂﬁﬂ']'mﬂﬁ'lﬂlﬂﬁ@u (Error Correction) LLﬂ%WWiTNLﬂﬂigu‘]
i 1 ¥ @ ‘ 1

ansolsznaaldedrauiud Tasaunaouuy luniaimin (Unweighted Average) Y8401

g —
Fuilsz@niunazen wionsilszanansngunag (Mean Group Estimator: MG)

o > A4 a 1 >
$=N'2N, ¢; uaziile 28= VD N (bi—) (2.41)

o

¥
2. M3Uszumuny Pooled Estimator Iﬂﬂm?‘iuﬂﬁlﬁ}ﬂﬁ;ﬂﬂﬂuﬂum (Intercepts)

P
a

fianuuanaduszniangu 18 uadmiumduilss@nsoun uaganuulsdsuaaanaou
wdnelanumz Miilounu a21szian1snguaAnaeIIu (PMG) (Pesaran, Shin, and Smith,

1999 cited in Edward F. Blackburne I1I and Mark W. Frank, 2007: 206-207) TasnsAuIUAITT

@

= ) R o dw w E o w o 3
NewtonRaphson Algorithm uushfmmgwu‘ﬁ’euﬂuwﬁmasauwuﬁauﬂuﬁa&meaamm‘mh

1
o @ = o

ad o o i ' o o g
3Fn13A 109 “Back-Substitution” Algorithm A 1% 1o A YW UFIUATINLY dI1MTUNITAS

a

'
o @ e =)

s s A du et : ¥ o TR
DUNUTDU Uﬂﬁﬂﬁﬂ]@ﬁﬁﬂﬂ%uﬁﬂﬂ-nﬂ‘ﬂﬁgﬂ (Log-leethOd) m%x%ﬁumsmu
TsN ~2v1eny 1 ;
(6,0 )= 2 Zizi ln(zﬂo—i )E 21':1 ?(Ayi'¢ffl(9)) H, (Ayl-¢! EI(Q))Jr g,tu, (242)
i

a

4 kY k) w o & = o~ g ¥
paziiiounudis @ 53 0 azldanudnius 8, ¢ uaz 62 Wouaunms ldeall

0= -(TiLy 2ox Xy TNy B H By $,,) 243)

(;5 = (f'.'Hgf)-lg’inEI AY1 (2-44)

6i2: T'I(Ayi_éffi)’[_[f(dyi-(ﬁﬁff) (2.45)
oy f.' :y‘.‘!_‘,-X}é

AMFUMILIALAATFIATUMAY (Asymptotic Distribution) ¥99n151 521104013
ﬂfjmmm%aﬁ'mﬂzﬁ’mﬁmuﬂmm;mmiwszwﬁw X, Aanuiiaazsioaneeii lifianuile
m@amﬁ'ﬂmmﬁ’a%ﬁ%umau‘i%mmﬁ’ﬂiym (Algorithm) tunideduauinlglunis
Uszanaan PMG ¢ lidaaneszilu 10) wie 101) A meldngqudadumny

(Asymptotic Theory)
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m31szanan Uy Dynamic FE (DFE)

n151/32119A1 Dynamic FE (DFE) idnyazmsdszinaanniounuisns

'
T a a w A

' W a £ o [ a
Poolled Mean Group (PMG) Tagiimiduilsz@nsinmas laaumnssunmnuuednindaing
'8 ¥ 1

o =t g ' a a £ w oo 1o a a VoA 1w 2 )
meﬁlillﬂ'ﬂll!i’Jﬂ]?]ﬂﬂ?ﬁllﬂ'i&.‘ﬁ‘ﬂ'ﬁﬂ"lill?‘]J@'I'JLLﬁﬁﬂ'IﬁiJﬂi%ﬁﬂﬁiUﬁ%ﬂgiﬁu‘Vllﬂ'lﬂu 43 DFE WU

=1 s

Y i { o o
mmzﬂugﬂu'ﬂuﬁauﬁawmuaﬁmmmaww (Panel-specific Intercepts) M uN15A MY

a

anuduiutestoRanatAuInsgIuNnUnguAIden (IBaltagi, Griffin, and Xiong, 2000 cited
in Edward F. Blackburne 11l and Mark W. Frank, 2007: 206-207) A1du1szdn5 DFE dnmgndos
§l193 9ad10 U3 PMG uas MG eraiiam Tiiuideaveaaunms Endogeneity H3 0 HaNuduius

1 1 L7 o U 4
3314’)1@?]']‘?]’1'!1Jf!'lcmﬁ'}!,!,ﬂiﬂ”lllﬂﬂﬂ'lﬂﬂ?ﬂkﬂﬁﬂu

NsnagauaNUiNIZay Hausman Test

Wunsdszuaaanummnzaudmiolumslduouldnisdszuauan
uUUSIa8InNuT N YT Autoregressive Distributed Lag (ARDL) 52131995M35 Mean Group
Estimation (MG), Pooled Mean Group Estimation (PMG) (8% Dynamic Fixed Effects (DFE) ‘ﬁﬂzfj
Fallauufgma 4i1 (Edward F. Blackburne IIT and Mark W. Frank, 2007: 206-207)

ﬂif:l!! 1 ﬂTﬁVIﬂﬁﬂ‘Uﬁg'ﬂ’j'N MG 1ay PMG

H, : Pooled Mean Group Estimation (PMG)
H, : Mean Group Estimation (MG)
AT8l 2 MINATOUIZUIN MG 1az DFE
H, : Dynamic Fixed Effects (DFE)
H, : Mean Group Estimation (MG)

\ aas A

wazAmanan 1Flunsnaael Ao
o~ o~ _1/’\
S=q' (var(q)) q (2.46)

g’z =) 9 o a ar o = a 1
WA smInadevsensuauuagIuvan H, lunsdl 1 aasiimsiszama

9 o ' o Y] @ a
Taald PMG nazlunsal 2 aasvmstszunaalaeld MG dmsumsnaasuanudunus

Autoregressive Distributed Lag (ARDL)
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v o °
ﬂ]ﬁili‘éiﬂ'liMﬂ"lﬂ']'!Nﬁ‘quﬁ!l‘l]”l.l‘i]'lﬁﬂ\'i‘l"ﬂléuﬁ

' YR I ¢ 3 o =
mstsznumanuduiusuuuiiasstoyanuuairldnais 3 35 Av Pooled

v
=) =

P 1 M 4
Estimator, Fixed Effect L18% Random Effect 9N 3 LL‘UUﬁﬁnuﬂj1uﬂ1ﬂﬁ1ﬂl,!,ﬁ$ﬂ1ﬂuﬂizﬁ‘ln‘ﬁ‘Vl

UANATINU

[

1 v
o ’ % a a kY
1. uUUT1809 Pooled Estimator HanyaizMINATILHN 1% OLS Aail
y,=a+X f+e, P T o R T e (2.47)

Tagn y, =ausau

ar = o
x' = aulseBuie (1nwes k x 1)

T010MAAAIIN G =1, ..., N)

doyaoynsual t=1,...,7)

Il

Il

t

1 Aﬂ‘. o =}
a, =199 (T1UIUITI)
[ a o 4
B = Mm151umes (1nwmoas k x 1)
£, = AMAUARIANADL

2. 181884 Fixed Effect Sidnyaignsnansaiaudu dalvanudiagynuai

a 3 da a 1 1 @ 3 @ ds.’
wlsignazidu answauaazmisenndavnailullawaums dail
yo=a+ X' Bre,  g~iid (0,02) (2.48)

& g = o = o ' < '
A1 X, 1ae €, 1 Hudaszonnu lnetiaaulsviu (Dummy Variable) Tutidag

o
HUWNIAAAVIE TUAITHATUITINAVLU VIR

! L o oo
V, = Z?Ll g+ 35 RE, d,=1,i=j;d,=0,i# (2.49)
ar ﬂ", = a o 1 = s Lo
gavduluaymsiaaaveanals N a,,..., a, wazal Siluraawnn
' ot - [~
1&91nn131l5 A1 289503 Least-Square Dummy Variable (LSDV) &aiilulilameaunis

y=a+xB+E  uley=T'Ly, (2.50)

ez ldaums y,-y=(x, +%) B+, &) (2.51)
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| =1 o A A J = J
mﬂﬁumiﬁ"lﬁ’munmumaamﬂaﬂawmmmuaﬂﬂmﬂmmam}aumaz
1 s 1 & 9 3/ A o
wiamagaulag lisaumansznuve a, sz linagnasamileunuiyy LSDV uay B

Muualay
Bee= (Bieq D=1 (xie + %) (e + fi)')_l Bl Dt %) (et B)' (2.52)

a1 d a @ ! 5

MINTUUA A1 x5 1AY £, 11luBasZanAUNAA1 N151)5231 Fixed Effect

= ° Y o =] ot 3 o YA a o =}
gy ¥m B 71A lutimsideauunazhimuuald Inmsuanuanuulnd naziiningzne

duuvlng

E {(x,+ %)e,} =0 (2.53)
a 3 a ar " . 1A
VINTUNITUATAUNA A1 X, Uae g, 1T uBasyaInduynal uag & lull

ANuFUUTAUAIAMARagY i 13
Eixe)=0 miunmueds,t (2.54)

' n:i ] 3}3 1o ¥ 3'1 = ¥ .
uazA x,, 114 bildvuegiunmuesainaianten 5o Stictly Exogenous
AHie = =3 =] a 1 é‘l @ 3’4 o 9
msngalsesue (V) danudludaszannmevminaianasy Ay Wy

1 = 12 =
'F]'Iﬂ'li‘ﬂ‘i$1ﬂﬂ‘l§]ﬁuhﬁJﬂ'J'lﬂJL€]uLﬂfN
=7:-% Brs i=1,.,N (2.55)

: & . ' : : .
15152318 Fixed Effects 34 o, Tifimsulasuuilas il 7ash a1
1 g' — s 1 3 1 ] é
ANRABVDL ¥; uaz &; w1 laniuii
o [ U _ 9 =) o ]
d1mSun131s2u1A1 Fixed Effects A28tun3nasa130ul51U51u5uun g
~ ag Y A R ] ] @ 1 1 & /\2
B, auudli g, Ao iid veaaaznulenadaveluuaazwa yemanuuilsdsou 6,

AMrua lag

VBt =02 2T (e — %) (e — )™ (2.56)
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' ) a ' o q ¥ iy ¥
$1 7Hvua g m314 OLS wwIadauuilsisous ez liwan1a
;: ' X ::i 3 a 1 Az 9 1 o o
mnnmanulssunnise luamsilszanaa 62 mildnineasiunansmaideduas
3
N(T-1) A1l

~2 1 N T = = 2
Og = N(T-1) &i=1 Zt=1(JJir — ;= x;tﬁFE)

1 _ .
=NT-D) N 2T (Vir — 71 — (xie — %) Brx) (2.57)

y ) P a = 1 o 3 o ' Y
el B asziinnugndsamindunniuy Tiha K avdamnsvesaunis
9/ £ [l 1 < o . 3}) 3 = [ @ _ G Y
T19au ufoe19lsAmunLUTIana Fixed Effects 1 laat uionuuanaia y;, du ¥, ue 14
o3uw3h lvw 7, Bauaneie 7; eg1als
o =] o & 9w v Aa a 1
3. LUDT1809 Random Effects 11 unstaT 1z la il synaianinan
o 9/ I~ @ " Ad a = 1 ] o
dantsan Taeld  iludualsguiniludaszuazimausnuasluwiazviog muuuuiians

Y
Random Effect 9191
v, =u+x B+e, £,~1iid. (0, 02) a~iid (0,02)  (2.58)

{ v.u g a @ ' 4 A o
Taed a, M ¢, luBaszannu wag a+ &, Av MANUAAIAAADY TdNHUY

o v d

Fusaanduius (Autocorrelation) TumsiszainuminuaaIARAUNIATFIU OLS 1Az
saroatouiiqaialyl (Generalized Least Square: GLS) v I8ninam3nganunniamnaou
anuulsilsausaw

HaAnAMAINADUYBIAAZ MUIINIARAYN i B al+ &, TauT [, -

= (.Y = L4 4 '
(L1,...1) Tnamify Tuag € = (¢,..., £,) ninganunaianiouauulsilsiusu As

Vial+e,) =Q=02u+all, (2.59)
A <3 1 a P aa
e I, Lﬂuﬂ'ﬂ@ﬂﬁﬂﬁmﬂumu'lﬂi]ﬂ I
o o ' ] 1 @ s
wasnnnnmsulasaivayalunaaz Mo 1AARYI 1R ENTRUINIADT

(% a
Y= (Yoo v,) AW Q

= g} [IT . lTi;n] (2.60)

oZ+Tod
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= YA s r.?(
mmmwau%ammmm

0

T 2.61
oZ+Tok @4l

Qilzo'g [(IT +%l']‘lfr)+(p%l'rl%] Iﬂﬁj Cp=
pazmstlszinummaiaeaiosiga

BG!.S = (Z‘E":l Z?:l(xit —;) (g — X)) + T Z?’:1(xi = %) — f)’)_l
X (B, 3G = %) (v, = 5) + 0T 2 G - DG -7)) T (262)

s =] 1 AT
Tae %= (1/(ND)Y, x, HUANRAENIMUATD X,
) 4 2

M31)52110A1 Fixed Effects 381U 110 @ = 010512 @ — 0 61 T — 0
< g 1 L Voo A =t ~ 1
arailullaun3dszui Fixed Effects a2 Random Effects 921M1Aulo T Huuian vy

1 ' " ow = 4 1

LAMIN @ = 1 MI1TZUATGLS 32171 OLS (© H1sn3 N Diagonal) 11ngasnsilszanman
GLS 1218

gGLs:AﬁB+(Ik'A)BFE (2.63)
Tooft B,= (B, G — D — )7 2, G - D(F, - 7)

Sy 1 1 ' y 2 g '
gy A1 B Inii3endn “Between Estimator” Fuilunsdszunmainin OLS

AULLDTIADIA AR DLV AN AZAIAAAVI T
yi=p+x@ B+a+te i=1,.,N (2.64)

wisnd 4 e wm3ndnoaaimiin szediumaimduiuganunlsilsa
Between Estimator 1@% Within Estimator 1a8n131520 a1 GLS Hilsg@nsa1nuinnaiuuy
OLS uazmsszanam GLS ifianuewdss Wifnsulasuuda v wie 7iauihing
dudliin muld E /x e =0uas E Fa} =0

¥
msfmuIumstszinan1 GLS :1nmsiilas OLS ﬂgulﬁ} JU

Vie = 9%;) =u(1 =) + (x;, — %) B +u, (2.65)
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A TeR=<] d'l - =1 ar
wad=1-¢ L‘]J‘I-JL‘VI'E)SJElJENﬂ’J'IﬂJﬂﬁ'lﬂlﬂﬁﬂuﬂ"l‘ilﬂﬁﬂuuﬂﬂﬂ UNTNITSIYAN I

ii.d. 11 ¢ = 0 ¥OANADINY Within Estimator (9 = 1) dA@IuA1A4N 9 ¥9IAURAINIINMTAL

kY

3 o ~ 9
mmglaﬁ”lé’mmmm1amﬂmﬂaﬂuuﬂawaya <9<l

1
=

Tunmsmunamanulslsiudmiunsilszmuaiidideaiosiiga

o2+ (1+No2 aunsnszanua ldnn

S P cpd §D
5 :EZﬁl(yi —fig — %P5 ) (2.66)

A4 oA ; ' 2 vo &
19 I, N® Between Estimator Y83 p mlszumm (o 12 lAgall
- 1
cl=0f — = (2.67)

o g 1 YA ' o g ) o 1 o
TasansammsUsumlduanuuiuiivu d280151A1 K + 1 aUAInIg
. ;
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