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Dependent Variable: Y
Method: Least Squares
Date: 06/05/11 Time: 12:56
Sample: 1976 2007
Included observations: 32

Variable Coefficient Std. Error t-Statistic Prob.

C -273.4160 104.3785 -2.619 67 0.0137
X 0.749767 0.018167 41.26971 0.0000
R-squared 0.982691 Mean dependent var 3247.813

Adjusted R-squared 0.982114 S.D. dependent var 2543.135

S.E. of regression 340.1161 Akaike info criterion 14.55691

Sum squared resid 3470370. Schwarz criterion 14.64852

Log likelihood -230.9106 Hannan-Quinn criter. 14.58728

F-statistic 1703.189 Durbin-Watson stat 0.534406

Prob(F-statistic) 0.000000
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1S okl p g I 48 jadl o goo ) Zas ol e 2.1
162.6 857.1 2003
211.6 1100.6 2004
254.7 1194.6 2005
280.3 1357.0 2006
279.0 1467.2 2007
2545 1390.5 2008
237.5 1174.5 2009
2355 1066.0 2010
2559 1289.5 2011
259.5 1425.1 2012
298.8 1563.7 2013
299.1 1412.3 2014
298.9 1355.2 2015
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i 20 838 Dgs o sl LA o0
el 1999-1990 5781 N Jgs 5,ke olly peads S
1990 ple 3 4yl JI GDP JlarY1 Jdi il 1.,..3 Y = GDP
T sl I iy oo 5 1991 ple § Lyl i GDP lgast

Lo

dsall pand Ayslatl iy tAsana Aabiie Aoka ) Judles Gy (3-1) o2 Jgia

Country code year gdp save pop
Algeria 2 1990 23 27.5 2.5
Algeria 2 1991 -3.7 36.7 24
Algeria 2 1992 -3.6 324 2.4
Algeria 2 1993 -0.8 27.8 2.3
Algeria 2 1994 -4.4 27.0 22
Algeria 2 1995 -3.3 284 22
Algeria 2 1996 1.6 314 22
Algeria 2 1997 1.6 322 2.2
Algeria 2 1998 -1.0 27.1 2.1
Algeria 2 1999 1.4 31.7 2.1
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Angola 3 1990 -2.4 297 3.1
Angola 3 1991 -3.3 16.2 3.9
Angola 3 1992 -3.1 1.7 3.6
l 1 l l !
Angola 3 1998 3.5 325 2.9
Angola 3 1999 -2.9 209
Argentina & 1990 -8.8 19.7 1.3
Argentina 4 1991 -3.7 16.2 1.3
! ! ¥ 1 l
Argentina 4 1999 -4.7 17.2 1.2
Bahrain 9 1990 -2.1 42.4 2.8
Bahrain 9 1991 -1.5 35.7 1.0
Bahrain 9 1992 3.5 33.0 2.1
Bahrain 9 1993 5.5 35.9 3.4
Bahrain 9 1994 4.7 319 3.7
Bahrain 9 1995 -1.2 36.9 3.5
Bahrain 9 1996 -1.3 40.1 3.7
Bahrain 9 1997 -0.6 42.1 3.4
Bahrain 9 1998 -0.3 3.6
Bahrain 9 1999 3.3
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The Simple Linear Regression
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2014-1982 5,%al I Wladt Jdaey Laudbind! ¢ akalayy

Gz el aalli oLy gadl Jums
o) Al Juseo (ko] iaiod)
obs U GDPr 3
1982 4.3 3534.2 7.0
1983 4.8 3455.8 22
1984 5.4 3604.1 43
1985 6 3506.5 2.7
1986 8 3699.5 5.5
1987 8.3 3785.5 23
1988 8.8 3840.8 1.5
1989 10.3 3428.7 -10.7
1990 16.8 3419.3 0.3
1991 154 3474.3 1.6
1992 17.5 3972.8 14.3
1993 19.7 4151.1 4.5
1994 18.3 4357.4 5.0
1995 14.6 4627.6 6.2
1996 13.7 4724.2 2.1
1997 12.9 4880.5 33
1998 13.7 5027.5 3.0
1999 12.9 5198.0 34
2000 13.7 5418.6 4.2
2001 15.8 5704.2 5.3
2002 16.2 6034.1 5.8
2003 15.4 6285.2 4.2
2004 12.4 6823.7 8.6
2005 14.9 7379.6 8.1
2006 14.0 7976.8 8.1
2007 13.1 8629.0 8.2
2008 12.7 9252.1 7.2
2009 12.9 9759.9 5.5
2010 12.5 9985.5 2.3
2011 12.9 10243.8 2.6
2012 12.2 10515.3 20
2013 12.6 10812.8 2.8
2014 12.0 11147.6 3.1
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Dependent Variable: DU

Method: Least Squares

Sample (adjusted): 1983 2014

Included observations: 32 after adjustments

HAC standard errors & covariance (Bartlett kernel, Newey-West fixed
bandwidth = 4.0000)

Variable Coefficient Std. Error t-Statistic Prob.
& 0.063400 0.025770 2.460187 0.0199
GGDPR -0.872710 0.355098 -2.457662 0.0200
R-squared 0.068936 Mean dependent var 0.032072
Adjusted R-squared 0.037901 S.D. dependent var 0.138071
S.E. of regression 0.135429 Akaike info criterion -1.100278
Sum squared resid 0.550230 Schwarz criterion -1.008670
Log likelihood 19.60445 Hannan-Quinn riter. -1.069912
F-statistic 2.221205 Durbin-Watson stat 2.126941
Prob(F-statistic) 0.146567 Wald F-statistic 6.040102
Prob(Wald F-statistic) 0.019982
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Australia 1.68 3.04 Korea 257 7.73
Austria 0.65 2.55 Luxembourg 3.02 5.64
Belgium 0.34 2.16  Netherlands 1.88 2.86
Canada 117 2.03  New Zealand 0.91 2.01
Denmark 0.02 2.02 Norway 0.36 2.98
Finland -1.06 1.78  Portugal 0.33 2.79
France 0.28 2.08 Spain 0.89 2.60
Germany 0.08 241 Sweden -0.94 1.17
Greece 0.87 2.08 Switzerland 0.79 1.15
Iceland -1.13 1.54  Turkey 2.02 4.18
Ireland 2.12 640 UK 0.66 1.97
Italy -0.30 1.68  USA 1.53 2.46
Japan 1.06 2.81
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Variable Coefficient  Std. Error  t-Statistic  Prob.
C -0.640029 0.295498  -2.165936  0.0409
GDP 0.508389 0.091784  5.538981  0.0000
) = - , .
3 2.(8-8)7=60.77 ; £=2.82 4, £=0.83 il 13 2-2
OMEY @Malas ol <Y (e, —2)(g, — 8) = 29.76
Lilae dolll (e Jb 30 Lilin 03501 Jludl obls 05 32
I oMalall pusles o8 YL
Dependent Variable: WEIGHT
Variable Coefficient Std. Error t-Statistic Prob.
C -272855.0 2179.676 -125.1815 0.0000
HEIGHT85 0.066183 0.014894 4.443694 0.0000
Ol g e e W 3 JUbLY sue ludl ok cebl 42
o ladalf C_J.:ol colal r?l r.:.‘.;u"
Dependent Variable: Children
Variable Coefficient Std. Error t-Statistic Prob.
C 7.198478 0.3773667 19.08 0.0000
SM -0.2525473 0.0316673 -7.98 0.0000
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ot

X Y 7, Y-, ¥-Y)’
20 30 42.6316 -12.6316 159.5573
40 60 66.3156 -6.3156 30.8868
20 4() 42 6316 -2.6316 6.925319
30 60 54,4736 5.5264 30.5411
10 30 30.7896 -0.7896 0.623468
i0 40 30.7896 9.2104 84.83147
20 40 42.6316 -2.6316 6.925319
20 50 42,6316 7.3684 5429332
20 30 42.6316 -12.6316 159.5573
30 70 54.4736 15.5264 241.0691

£ saaall 784.2105

t8 b Tad| um L5 0,55 4oy

o D8 D (=1 7842105 784.2105

( = =98.0263
Y = 2 N—2 10-2 8

(& it Oy pall Ol yLAG e e Tl 5 aLiM 9 G punkES - 1 -8-2
sl g e 05 Ul ol 3 5ete b sl ) 1S 3]
Al uldly by o by s el Ol M ol i S 8 pdana

~ 22 2. X;
= 2.4
var(h, )= 6 :( XY (2.46)
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(2.47)

var(b, )=

> (x; - X)

. . -X
cov(by, b,)= GZ[Z .- )?)2} (2.48)

L._QJL:}-I.U MI (ILG J—;d-é):\j“ wL::U wﬂi _}-1.4:| -L‘"-T .J.:.DJ
by e dll uils pdsnly «b, 3 b ddasl) standard errors
:se(bz) 5 Se(b]) ng.:]l Jl.:u__) i Q'j.!_, C.Jl:..éfnjl

se(b, )= [var(,) (2.49)

se(b, )= /var(b,) (2.50)

Jle

.‘.‘J'L..'&.u ‘_,.‘gL:.”J bz K] bi LSJ’"“'H L:JLIJJ-U ‘.:Jb:l.ﬁ u,..LJ _)..LO"
ol Slpdall Wkl 0l ol ob e (Gl Jedl e
98.0263

Jad
W ol glad | o
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X i Yr X P X (X o X )2 X2
20 30 -2 4 400
40 60 18 324 1600
20 40 2 4 400
30 60 8 64 900
10 30 12 144 100
10 40 A2 144 100
20 40 o2 4 400
20 50 2 4 400
20 30 a 4 400
30 70 8 64 900

> 760 5600

X=22

5600
ar(B) = 98.0263
var(b) [10(760)

} =92.2299

se(b;) =/ var () =~/92.2299 =9.6036

var(b,) =

62

_ 98.0263

S(X,-Xy¥ 760

=0.1289

se(by) = \[var(b,) =+/0.1289 =0.3590

- X
X';_

" — a2 - 98.02
cov(b,b,)=6 {————z( )?)2} 98.0 63x[760

—22

%,J..». La t..JL....:- c:.la‘.‘..u oL;.:T dJJJ;-‘ QJUL:: fl‘J“;‘:"“Ll

]: -2.8376
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o g ey GIUEY ellas Sl all Lt ool ks,
MV Bslas Gy18y K=+ B Xi+u; g el g adl
JU el Glas L3 semy  sjiw F=b 45, X,
oy (0) Tpie 0555 Wley Lokl 2l o B9) Hy: 3y = S
o GAN O I3 Hy a0 sy (e il mndy 4l Jo dazay
LS 1 las] Gl by ool Utk { Lalas T 108 5 5 5,
o
g=b=bs (2.51)
s.e.(b,)
OF @l et} > tiy oy <SS 13 Hy L1 L 301 i, (i

LAl Olrysy Ho:f=B0 O pal bl 1l K85 e
SN dslae 3y Ll 3 wldalall sue N sn=1 gl
sde OB JUby el o Bl 4 o B2 s Tedae JS s Sl
cladall sus Latl 2all § lislall sde (g5logu &A1 @l
s i) ol ] OMabaey colel L Slalally ¢ sl
by 5 by Opedae B bl GUEY] LU pedn DU ba
Lol Jo 5SAl 65 on=2 441 Gl sde K Sy
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u.LF- doxas (P) slasV| ‘;3 JLa.-.«\“ P.?L.,aj Uik .1:,,,,, of LJ"‘J’I
I Ll Dolabl o () 2 Y1 ke CHPLE W

P=p;+p,w+u (2.52)
ooty bl = u gy Woldl SMlw B 5 B of e
dbnn (g3l laa ¥l (s Jume OF (Ul o 36 e Latl] k)
Bl o cemline S LS w35 552 Y1 85 o (o PR PERw:
L il 053y cHot B =1 Ll a1 0,85 JWIL y o lansd)
fas g o Bl laltn b 5 o e of CHL 2 8, 21 2
20 &ond Sl g b ST IN g2 Yl 3y Sl et ks

L S 73 gatdl Byl p U

P=—121+0.82w (2.53)
(0.05) (0.10)

dod 0555 JUlby eolenll Ukl ol 391 0y 00,91 J22 oo
tb S Hyt o =1 Ll 15,401 jlesY £ 25lan]

_b-f _0.82-1.00
se.(b,) 0.10
Slrys 3de 0y tiall 3 5alis 20 Ll dr gy G
Gl 75 Lginn (5 gtmn Lo G A1 1 L 04Ty D> (18) 4 4
o Al Lol e 3T 1 sl Zallall Loall o, Sy 2.101
0.82 il of LS cdewlu¥1 s 801 i, eketd ¥ WU oda 3
dnzod SO TS Bny od Wl Y] 4(1) 2l 2l e 81 e
) R BT WP/ NSRRIt
il Lasal Hy Py =1 ol (p Boume Auayd JUU s § sl
Y=+ By Xy JWt glail £ 3gaill 058 Aadaill dgalul] RPYRC P

=—1.80 (2.54)
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o bl masy VM1 Gl e suma adli al X faall o al8) salell gas
Y ode A X sl o 13 Lesd st ga dan dl o] Y] ogals JET £ las
Aosh g pulaiud ¥ il ¥) e cewdd B ofy ¥ e s dd X o izas gmig
Hy 2y = 0 Al A pall Jamiy Arasie Aol wazeie i) Aalal
Uasdl uoy ¥ ooy piun Ly Limams 1318 (Hp jady cigag ol Jalis

.ﬁ.L.EJ.U
] A3z Dls JUUT fow o dt
CONS = f; + B, GDP+u (2.55)

S| Wl GDP 5 okl SN CONS ol e
Mgl sl Je gogmw Jll ol of 4 Ll B8y Syl
ol wldl ey 0< fy <1 ol T ¢ Joall 8ol a0 J5L SO
I3 (@ Ll V1 2t il uSlan ol oy 0l e ey B30z
Lo,illy cHy: By =0 of o ¢ ol o dazay ¥ 8%z 0L
BB Il e s J5ll O G Hii By 20 » Ayl
ole pppis JIYI e Tz B aﬁpu?uy,ﬁt Canad

Dependent Variable: Y
Mecthod: Least Squarcs
Sample: 1976 2007
Included observations: 32

Variable Coefficient Std. Error  t-Statistic Prob.
C -273.4160 1043785 -2.619467 0.0137
X 0.749767 0.018167 41.26971 0.0000
R-squared 0.982691 Mean dependent var 3247.813

F-statistic 1703.189 Durbin-Watson stat 0.534406
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S U e ol eIl s mls
dgMalan iy Ol il ol Ly s sele Jf 0L u;JSU u.ll.r}!l
Lalo¥1 2 all 7 Blanly (Wb (olall W o2y Ul 5 panll
Ao S0l Lalall L Lo o3 (256) szl <Hy:f, =0
gl 1 dag o Jprasdl U (g5 Lall Uk

ﬁz b, —0  0.749767
se(bz) Se.(bz) 0.018167

Ostedal s Ly Bl (3 sualia 33 oolualall sue of L,
Ay wialis (30) I Ll Lol 05555 «31) Al Sla s 0,5
o S5t I (2.042) a 75 &y gima (5 gmn i (31) ) 3
O gty dym 253 31 IS5 &y ginn (5 g2n st Hy b joaw
.53 4l .‘J}Lg.‘:..»wul.p}?ja J=4l

Ol WllS 75 Lges 6 gt Ladial T L

0555 Lo J Y1 g5l e Ukl ,Ll;u.aJ;/SoJLbdlwo}i“
‘_;J.......ari..l:-...ab/l dl syskdl adse cw‘,.am phe 4.5
71 QW‘SW.L&A:-JJJZLMQJSJJ 4/5‘_,»\.}&:/1 L yra
oda e ST E ded O Loy «(2.750) o 30 bsde L il s
Syl 1n e Ll V1 2 1 U g IS 05 2 B ] 2l
qL.(Jgob)b %ledltéaﬂ/lj/SJl?o-quTbY
L Ry inn (S g i 8 B Sy clagia SOy 5

Sl CLJI A g BN oL Yl L
Sliks wa ol W (Hy: =0 Lulldl g Al ass g
islax| gzl (La_s& 5 SPSS 4 Stata y EViews Jre) dalzsedl Lludy|
guyu@wwldumuwuﬂuuuw,r

=41.26971 (2.56)
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[ Z;W‘ﬁﬂmy| dls J._J.é Gﬂ:; oo o ddla| dad 4
LY e Lo gl 5

& Jal Zaknay

(“" b’z A.J.M.U m,a...a 28 b wl...«gi w,aﬂ s> l.sl

.3 ,,Sn / ,....Jl
Critical Values of the 7 Distribution
Significance Level
1-Tailed: 10 .05 025 01
2-Tailed: 220 .10 050 02
1 3.078 6.314 12.706 31.821
D 2 1.886 2.920 4.303 6.965
e 3 1.638 2.353 3.182 4.541
g 4 1.533 2.132 2.776 3.747
r 5 1.476 2.015 2.571 3.365
e
e .
¥ 16 1337 1746 2120 72,583
o 17 1.333 1.740 2.110 2.567
; 18 1.330 1.734 2.101 2552
19 1.328 1.729 2.093 2.539
F 20 1.325 1.725 2.086 2.528
r
e :
€ 40 1.303 1.684 2.021 2.423
d 60 1.296 1.671 2.000 2.390
Y 90 1.291 1.662 1.987 2.368
m 120 1.289 1.658 1.980 2.358
- 1.282 1.645 1.960 2.326

Ll Y1 Jna@lt - 1-9-2
e 4B slas V1 b il sl s e 1,85 oG Lo

L i By laSU p-value a0l aedlt LS skall oy
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Lol L)lg SVl A wid adaad LesW idlassY) 1o
M] g.fL..:- JT /Ji JLJI U9 a ,LS;U 2-;_,2.:“ (S sk K:JL,:’.YI
o

B sde |

-

p-value AJdloia¥iieat sucls (4- 2) Gy

- - ot 0 1 e e

o o S ¢JL..>\H Lol O 4SS t..u, Ll L5 a1 o2y o
13 Ll cHy y2bi P<a cils 13 ‘51 & Lgall (gt Solus
-H() uﬂjJGLLJY P>a cils

51 0.10 51 0.05 5f o =0.01 &,8J & gall (g s2me L il 1)

b Al 13 S W8 L Ll N1 il 4zl el dad

agill Jasdl 85 LS 3y AVl L@l jasd G5 asds f
sl & pall (g grns WS i Lt Lz

(Prob. & gall) ALYl fI& BB e el s ganll o2y

5 gon| |Mdr—’)ﬂu~d‘~, QAN Oladas §) pra 28la) A.l_..x., b
Llax| Ll oda Lliy . Joles SO P value atleis¥) aed
(1) 0.01 oo P31 Llez>Y1 Leal Ll Lo 01 cols 1305 .1
Loilly /1 gwdeﬂwaﬁlwﬂluT@;@P
Lo abjw Lulu1 s al of % 0.05 5 0.01 55 Loyl
J:ST«\:)LM\H Lol <als 13] ‘/1MUAJJJYJ/5 4 gan (G s
TS &y gonn (6 gama Lo Ll V1 Lo A1 8 pe (425 L 0.05 o
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CONFIDENCE INTERVALS jA&i Oif 8 -2-9-2
Sl gy =B+ By Xy Gl g gadl
‘82 :ﬂg KfélﬁYl EA:EJ‘J b2 )l-—b""-\j” w&ﬂ} Gf)\;:bl“*‘bz XI

:|51 Q@)Lw.‘:.a

> t:\_..‘ ali (2.5 7)

3 by=B5 >seeby)xte Ly (2.58)
bz—B3<—s.e.(b2)xt;+}_"

sl by=s.e(by)xte oy >B5  (2.59)
by+s.e.(by)x tay oy <PB5

13 JMEY] petlss o 8120 sl BY1 By O A3 Lo iy
g Js 01

bz—S.e.(bz)Xthﬁ_“ 5'32 sz'i“s.e-(bz)xtl?}_n (2.61)
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(2.61) Gad By Ledaald L5l 81 Lo (o1 (2@ 5 0 Lomas
el d) g B 38 Jenly (i3 Yy by piE me il g
AL £ BilasY D A L)l Widy 4y (6 s
Jlie

05y 0.749767 SNl Uis @l 3 GDP Julaw gls
S gimn Lo 1 LlaY i Al Ldlly 0.018167 J (g Lall Uil ,4Y]
tst 495 e ALl 280 558 dad g (2.042 =ils 75 & ginne

3

0.74977 —0.01817 x 2.042 < B, < 0.74977 +0.01817 x 2.042

0.713<B, <0.787

19 0.713 oo BT 0,5 Lie Lusl Y1 Landll a5 2w 1
=i o* B
(o2 5 Y el L s L 3 (5 <0.787 s

O\

S5t hadpy L5 CONS MgVl of exlJl o6 622
I BN v LY
CONS = ;+ 8, P+u
Al Lol bl Ho:fr =0 wla¥ 45,4 Lty
3le 3dalis 60 o Lol 71 5 75 & ginn (6 gtms ke H,: B, #0
L
05.6.(b3)=0.07 5 by =—-0.20 H\S I3] -1
¥5..(by)=0.07 4 by =—0.12 IS (3] -2
€5..(by) =0.07 5 by =0.06 HIS 13] -3
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?S.e.(bz) =0.07 9 b2 =0.20 L’)lS |51 -4

Ul 5 ddne o Dladl 3 Jume Sl (12) cuyd § 722
Gab OECD 5 o0 U5 25 1o 780 Za Syl
izt sl gl adly L Jolrs e 7 5Les

Eoo s.’.‘)‘.«.’{..u\ﬂ dls L__; by J 799 i 88 | 8-2
5.e.(by) = 0.018167 (55kns 1,41y by = 0.749767

/ﬁnﬂp—'&&.’dbdbz J 795 iz i b | 9-2
PP

A

P=-121+0.82w
(0.05) (0.10)

Qxar.r‘.'..ﬂ oula O c’.‘.:...J 13Le 5

GOODNESS OF FIT R? ;i 3aga -10-2

 JEI AV 5 4 Jolont] Ol

J.,.:..H d u|_,.~.” CJ...J XI rLLaa.....-[J cX ..u.u..u ca_,...”_j r.X
J.a..an (2. 62) JlMY' C.J_,.C d X; u-"‘""“’J LUSAT 1.31 Y; C'L.”
ol U Ry ¢ fuin b dﬁvrw A
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Y, = E(Y,)+u, (2.63)
U 5 oY el judh 036 E()=B;+ 5 X; of e
WEY] ctalde o Lagie JS5 o oinedd L 2 080y flpte
ALY S A2 Byl B 5 S lalall s lana
Y, =Y +i o (2.64)
(6-2) JSI ey @ =Y;—¥ 5 Vi=b, +b, X, ol ¢t
oy Ul (g rall ol Ml b (32 (X,T) b e iz Of
NES NP 355 ey Lidie Ul (6 aall ila Ul Ld Lol>
Jat Dslall Glr NS oo ¥V il Lo s s dntercept gl
e

¥, -¥)=(F,-V)+4i (2.65)

. e

Tl e KL -
1 : o
I 1
1 1
1 |
1 ]
1 1
' I
: X
X %

Byuddall yudg 5 puall Y Sligsms (6-2) Jmd
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055% ¥ lghu gy Vi Gu 6,1 O (6-2) JSK&I e gy LS
¢ 3y ."Unexplained 91\3; 2" £52 "Explained )::f-:o" 252 (o
(e et Gl IS
-V =Y -V +Yal (2.66)
B e U580 ] LIS &ndl ol 205 3552 (2.66) Uslall Lndans
e @ Sl M ettt ko sy s g S
Total Sum of Squared = 4 iy, 4 E&W:Z(Yi ~Fy* -1
Y e e SBILEY 6 gag iy SST =
Explained = jluss¥l dows Olag,bl g geme = Z(ﬁ ~-¥)* -2
o LIS Bl ,EN] a5 52 a9 SSE = Sum of Squared
paame’’ GUIS Gyary VL G Y fe Law g
"Explained Sum of Squared 5,2t Slasyi
oo s s SSR = clasYl Glaye pseme = Y0l -3
iy OlEY! b L S Bl e LSS Bl 2Y)
o Pl gt o 3 LA e Sl M g ez Sl
.Sum of Squared Residuals sUas Y1 ilay ;0 e
lale Jrad ol ezl el
SST = SSE + SSR (2.67)
28 ey SN 5 g a5 32 3] LS el el Sl
Coefficint of waamitl Jalas oy ulde Ciyyaty W oy ks
3 X el dl Vgl il say ¢RI determination
WY 238
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=200 g SR (2.68)
SST SST

o WS ULl &l R2=1 018 B3 ol e R? 1
o LSl .Jo-y‘lbl Ll ¢SSR =0 055y eIl il Jl_u_\f[_],,_
Y Bl sl syuall gl ._;Lu,ll.l»ujs,,. Y 5 X ol
i 0<R <1 3,55 Likiey R2=0 4, SSE=0 05 Sy
Lo (ndy yla2Y| C"J“""’J‘“‘“Gﬂ bbw s o ¥ bl 21 4,
oaSlead| lls (.ijn.J' oo esadl ol el Laass)l R?
o ST R 0,5 L 15sty @l J.;.ll Ldd (§ Lo saalill e
LaL:;.LilCa}a.J{‘_gu.’-OSO

gt i DOV F0-T) 0 (267) oy
Aol Jolaes | cod gy Las ‘_s.l.c 3.:.@1 EJ.....&.U t.:JLm).U
:Coefficint of determination
D (F Ty
R =5 _ ki (2.69)
i=1 )
LS doni (2.67) 595 dy 0lSe Dlons 6 0 Wyl oo
‘o LS R?

2
24
Ri_SST-SSR_ _SSR_. &

"
SST SST 3, -7y

i=1 .
R* ohxiy Jlodl Oluye pyeg b, 5 by oS paid %,!L:Jlf_,’
Lslals

(2.70)
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e Juat y I el ek o5 it

X| Y| ¥ y-¥ | @-7)?|r-¥|(¥-Y)y
20 30 42.6316 -2.3684 5.6093 -15 225
40 60 66.3156 21.3156 454.3548 15 225
20 40 42.6316 -2.3684 5.6093 -5 25
30 60 54.4736 9.4736 89.7491 15 225
10 30 30.7896 -14.2104 201.9355 -15 225
10 40 30.7896 -14.2104 201.9355 -5 25
20 40 42.6316 -2.3684 5.6093 -5 23
20 50 42.6316 -2.3684 5.6093 5 25
20 30 42,6316 -2.3684 5.6093 -15 225
30 70 54.4736 9.4736 89.7491 25 625
220 | 450 450 0 1065.7705 0 1850
22 45 45 SSE SST

oty gl Yl ils o s Lsls B2 Zag glis
Lé..LH Jull c?L‘S ;:J).g.BT C g Jaih c:‘.éj-'n Jull LUB_, ug_,...uU—‘
s S LAY st fadll s § 4 Ul

Y, =18.9476 +1.1842 X

~

;_.JL.«:- (:'.'J slalin J.gj oSel LJJJJH‘ U }9; ‘-‘-'-'-M;"
5 YEP-PP=1089 5 SH-T)P=1850 ob gz

2R2 L..)L-a?' @.LL:..J rliﬁ!l o..:l.ﬁs &AJ «Zuz =784.2105
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H
> (Fi =1y 1065.7705
R* = £l =—————=0.576
i(y'f)z 1850
i
i=1
LSO Sl plasnly el & e ool
2
2.4 784.2105
) (S SR .t O o
¥ -7 1850
-

i=1

88

syl Jolses 385 (2) (pa o

XY | X-X | 4-Y | (x,-%} | :-X)F-7)
5 160 -7.5 -77.5 56.25 581.25
5 220 -7.5 -17.5 56.25 131,25
5 140 -7.5 -97.5 56.25 731.25
10 190 -2.5 -47.5 6.25 118.75
10 240 -2.5 2.5 6.25 -6.25
10 | 260 2.5 22.5 6.25 756.25
15 230 2.5 -7.5 6.25 -18.75
15 270 235 32.5 6.25 81.25
15 280 2.5 42.5 6.25 106.25
20 260 7.5 22.5 56.25 168.75
20 290 7.5 32.5 56.25 393.75
20 310 7.5 72.5 56.25 543.75
0 0 375 2775.00
12.5 | 237.5

G LS V=145+74 X, dslall i oMol ULl plasueal é

el Ji
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(2 o1&
2
R™ ol Jolae Lagb ;15 -
Aol b =2

XY ’ W -¥f | -7 | (5 -7)

5 | 160 | ¥, =145+7.4x5=182

5 1220

5 | 140

10 | 190

10 | 240

10 | 260

15 | 230

15 | 270

15 | 280

20 | 260

20 | 290

20 | 310

FLass -11-2
SySay " a0 ] Mo I8 mlell el by of
3 (266) ‘Uﬁlall ri L3 Lﬁ " . J:-E'"

Z(Y Y)? —Z(Y Y)* +Zu, (2.71)
CL.H ,,41 i (SST) S uLu_,U gt s VI Ll
Sl paaz g2 o6 I e JpY1 Al clghage J
25" (SSR) Jlydl mpe psez sa SWI udly LA (SSE)

ol gl ¢ Ll

SST = SSE+SSR (2.72)




Tl Lol Jlssi¥1 | 2 el 90

CM "ULLASJL.\A')U JJJ.AJ u.m:-T_)L.a-Y Fd—uha.:hlg_“s
u,_Lr,L,,J,.h.z,, (k=1) &4 ol i joae JSI 2L il L
Mn—k) i3 U1MJJ-1uB-J;J§Jgs|JJicJ,CJ&;

SSE [(k—1)
SSR/(n—k)

> (7, -7y
i=1
__ (k-1

! 2
Z ]
i=1

(n—k)

F(k-1, n—k)=

(2.73)

K c(&."..uwl A _,T yﬂ) JUAY‘ Uolre ladans 3us £ S
Jom o Jolbax =1

3 (B) Bl F A w pedl Fodod Bl o

WAl Gab s By oo ST dpedl Focils 36 o(2) Jpud

sl e Juasl Vo "LA" O ey Ho: By =0 2l
DS ot 3 F gl Lo dsley (Bl

Gsima o I S D Al ol padl Golll 3 (2) Jpur o
>¢°&§#‘6MMH"JSJJ‘710 75 5 71 4 ama
sdey «dadaeld Ul Zgdl - sz‘ k=1 il ol i
SN Ll Yl wu.l e 1 P& on—k LA ol
J,.u.tg.dﬂuydwmjz Gl 0,5 Lo
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oo W 055 Yy coldadl £ Slasl LY L wdy
Uad| 05885 /45 &y gnn (6 gtme Lo 3y glail | Qo ys Jad A5y el
G Lrmew 055 Lkie Lul¥1 Lo a2 ) JuY gl o
e Sy plisialy §) skl a2 W5 clallyy 5 Ly (1)
S B AT L F o A g g S glatany A1 (g gn J2a 3l
A5 Gy Sl 7 Al gl e xS 0455 s H,

Analysis of Variance ol duloy 3, U (3-2) Jyud| S
Olg,dlls Y § Total variation ddSU ul5g,af ey (ANOVA)
bl g ) bl Eess IS s Buahl pb g ylly X pizbly & okl
Gt 3 sty Joadll Uy (S BN Dygine L Ly 2
P9 Hy By =0 L5, 1 jletl BN oda TEICCPE % BN
Py o Blar] L mp g2 ol (G F lesl i3las]
wui&udjbw‘éﬂ YV 9 X J4 Wkte 3 B3I i

ol Ml g gag 1 Variation By 4l s 4ee g wboglal
ISl g ety el | ) § il Ay bl
6,." JSs (N-1) 5 (N-2) 4 1 & A ol Sl e
4,4 ol s 5 e Nl jua. JS Ll e o "Jas 40
s 1065.7705/1=  1065.7705 0,5  JWly o Jylall
s M ge T P o I 231 ‘;84.2105/8=98.0263
of ¢t & 1ad) gyl s F = 1065.7705/98.0263 = 10.872
.(3.297345)*= 10.872=F ia3
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Ol el (3-2) Jguhom
o.l
Olzyy  ggeme hwgis s
WYl yhas  dy Sl b il p3

= 1065.7705/1= 1065.7705/98.026 —
&4 10657705 ' 1065.7705 10.8723

< 784.2105/8=98.02

<5, 7842105 8 ¢

ng] 1850 9 205.5555

fl“ Uiy
sudbl no (7 Ty _ SSE/k-1)
Y E-0* 1 i R

SSE & ; SSRAn—k)
2, ra-fy
s S y-t? N2 Sy =0

SSR =l

ulﬁl n _ ul 72

. Z(Yi"y)z N-] E(Y, ¥)

ST 4 N-1

Jlie

g 5 SSE=19322 5, Ol Ml g gast 0S5 Jladl 5

AU Sl gyer 5 SSR=92.689 il i il pu
she 0,5 JWly k=2 4 540 olualell suey SST =112010
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po SSENk=1) _ 19322/1 19322
SSRAn-k) 92689/538 172.28

=112.15

:.3..'..1_.4'7:- ;55\-9 JJ:-J-_[ y ‘J.Lé iz"ﬂ:’b@ Ho:ﬂ2=0 L:'...?lS |..>!_
F Al gpadly 001 §gne (g mm pie (2) Jaddl J) sty
«10.96 (55Le5 (500 kamdly 391 5 gandl) 500 5 1 4, G ys oo

U 8 Ll Y1 L5 301 a0y 33355 Y Waee

F_}L::.:'r] (3)W‘
F L5la>| t....Jl....J- (2) s bl r..L-'n.‘:....J -1

L gud| F & gina o] -2

== A —_—

X| Y| ¥ | Y- | (-2 %-F | @-F)
5 160
5 220
5 140
10 190
10 240
10 | 260
15 | 230
15 270
15 280
20 | 260
20 290
20 310
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(gl ISV o § ) ol 2N S Gl
81 2l s ek I ol iy £ sty B s o
F islasl gsludy cHy iy 20 ol Ls 4 diy Hy: 8, =0
F 32 dll gold Lsine gpimn gl Loy ot Dglan] oy
k=2 5 (274) G F iy o gy e A 1 ked gy

F=¢ (2.74)

PREDICTION 3.cc81 -12-2

Jles Y1 b Lgs Prediction el s syl o)
bl il gy e 35,38 lshaly hoer i3 el cxlld
iddly (gl ol g eVang 5l Gyl2 el de S
el pall olalply (plar V1 Olandll wlidiy oV, HluYiy
Jorl e ol OISl pay 52l ol e 91 Jlor 3 g llls
ol )13 detaal Lol G 301 ity il 355 o oy
5l a1 it BT plasvel i o3 s

Al L3 Xy O 4o ply aibd py Jamnd! il Hlud] i
Jbf el ol oy o8 slandl Voded 5l 4y (g il
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bagotng Olad o X 5 1) 01 o2 OF Lt gl Lululs | lusdy)
ol e Caay @il 1Ly C.:J.C ‘é

Y, =5 + B, X, +u, (2.75)

3 E(Xy)=8+ B X, of Loy e Sl Uadl 2y O ¢

ty 5 var(uy )= o’ Ll o b uy OF SIS (5 78y E(u,)=0

ol ¢ cov(uy,u)=0 WLy gl YU dhy . nE

b e V) pmall Sl 35 e Lady i=123,-, N
Lo LS ] Hludyl

Y,=b +bX, (2.76)

ML sl Sl bl s e dhaiy ¥ g Ll 2@l oo
g sl el 2Vl o b oS (7-2) YA G LS X=X, e
LS oty By =b +5,X, §mall ol bl ol &5 S5l
(A5LlD) 4glill Forecast error aedf elhs! G'miw 3ol ks
gkt LS g pnnall ol 1l
E(f)=E(B + B X, +u,) - E(b, +b,X,)
=+ Xy + E(uy)- E(b)- X, E(b,)

:ﬂl"'ﬁzXo“O_ﬁl_XG /82
=0
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Crxol -

X
St 53k SLA (7-2) a8 Jlms

o Gty (523D @ gdll Uad JLdl Lo 1 o @ sl

JS e Yy jzxxedd unbiased predictor s S8 5 A VAP
Sills 3l O g L flypps bjs ol s ode OB (Jl
el e s e dezmy 5ol sl Jlazl 0l (dladl Lol
best linear unbiased jlus p& 505 has Jasi P Y, ob Ju,
1T b4l e obs dll @ b 13 ) edl) predictor (B"LUP)
Jadl 055y by 5 by (5 el ol L o&@&ﬁ@! oda g 6
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e oS @l ellastt s of (5 aaal

var(f) = o =a 1+%+-——-—”(X0—-Xl2
Z(XI—X)

=1
Fo @5 Wl Wiy o o330 lhast] s 045 of Jady
G sl s O S e g 5 514 51 Y, dod o Gllal]
10559 bk el S

(2.77)

il gl slas Y1l a3 e Tosedl G bl e

2
el

N TS Tl e (0

.L“;lJJ.aJIJ;itLiL_éJ:.:S@.'J(C
SR (Xo_j(_)2 b (5

Xy ot Blas oy gdll (X - X) adl o sl BLAY)

ol Jof Bl Sl S e Xy dad Baly X 3 S e

S ool 523 o] o 308 03 LT gy iy <l 9

dold Les 3l 55 B L) 0550 coboglall o i3l Lyl 0,
LI W CPN P o= 5l
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67 pkim (277) Bl @ 07 el Gokadl G Juzs

1, (X%-xF

M

NS (x - Xy

i=l

(2.78)

R

Gl st u‘b J..AA'_, _)J.'G'l‘ LﬂLJ.U wﬂ‘ _)-.L‘;,-l Jals
adealt

(

s.e(f)=Jvar(f) = sﬁJl+%+ (X, - XY b (2.79)
3 (x,- X

i=1

oo 100(1-a/2) dbea=V1 0580 1,y G A il iy
[k LS 100(1-@) dlezby 5231 536 e J puad| ki o m5 g
Yy £t self) (2.80)

Blall G var(f) by Gl Joolidl an b Ly

st ol 035 S X aall Loy e X, el OIS I35 ¢(2.77)
ot 51 015 1305 65T Sokomsy ¢ BT 50l BB 0,55 s 5o
o8 ol b G 3l o 38 T 0,80 X Ll hy gl X,
gl 57z 3 Akl o jeliy X Ll buy e X,
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-2 JSAl bty G el X oy sl 550t ou 2501,
Fy=b+bX, il g aall SOl Ul b gedll B aasy o8
el Sl ll bt Jp Gli) Gl K2 gl 350 ey
OsSem « X Lol Jay e X, Axzay iz w83l s 08 capuall
.jXO—)?I Ll bae oAl W, X =X LoJ...c-LA....,auﬂl Blas

mﬁjﬂfy

Lk

Cryo k_’/ﬁ//:/
Mo

C,y

= \_'T‘“‘—'—-——
LA 5 it 5aY) aal

X Xo X
Gidt 5 g Aads 1(8-2) a8y i

st pae Gy a7 D g 2 Bl - 1-12-2

53 ol prediction gl 3 a0l aslal pldseal S
SR LS el sl VU sl Wy 5 W s il cforecasting
Syl oo o 2lazeVly € LS 0dl ¢ gon JUy 5Ll (45 juk]
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C.=b+bM

A Lzl Aeladl bl plasealy ool Taldl ¢
QIDJ}L».U 2.«.‘9: N 4.31.5:.-"'.»_5 Ll O1JJ}L@ AL J=y 2010-1985
:gl:-, LS G:L:’J! eSSy Il Lall]l

Dependent Variable: CUSTOMSTAX
Method: Least Squares

Date: 12/07/15 Time: 13:59

Sample (adjusted): 1985 2010

Included observations: 26 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.

C 156.0288 17.15316 9.096211 0.0000

MN 0.018889 0.003995 4.727767 0.0001

R-squared 0.482221 Mean dependent var 220.6269

Adjusted R-squared 0.460646 S.D. dependent var 71.99976

S.E. of regression 52.87712  Akaike info criterion 10.84762

Sum squared resid 67103.76  Schwarz criterion 10.9444(

Log likelihood -139.0191 Hannan-Quinn criter. 10.87549

F-statistic 22.35179 Durbin-Watson stat 0.577459
Prob(F-statistic) 0.000083

~

C, =156.0288 +0.0189 M

of oIl e 2011 plad &5 adl @lsl 2L gl Ua ) 13,
022575 o5 led O gds 9000 pa wilinduey bads Oyl ol ) 2l x>
I8 Aal Aalall 3 wils ) gzl 1o
C,2011=156.0288 +0.0189 x 9000

=326.0388

Sl gredl 1S s 2011 o) LS 0l lsl pVY 5] 2

S ol lsl Y1 dad O 9Sau Hlus 0 5abe 9000 Glintiny Lo ¢y g5 oy
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L}.’.:.” I..l.g..u "aal "'" .I:u_) u.l.ﬁ u.t_).:LO d',s...u JL.:.) u_,_.l.a 326
' @Bl Ul el of e

var(f)= 62 +—1-+ (X, - X

> (x, - )
nD 0"-3 ==X2 6'5
=o-,,+j—v~+(X{,-X) -
Z(Xf‘)?)z
i=1
A2
=62+ %- + (X, - X var(s,) (2.81)
o b ol w1 L dlalasal K

G, =2795.9808 Lo lo Llas, cvar(p, )= Z(X X)

busy N=26 is,adl Cofall ol cvar(b2)=0.0000 P

‘_;Lp J.a.;'. el Al plisaulyy <X =3419.915 g el el Tie

.se( )= \Jvar(f) = /2903.478 = 53.8839 S oLl U

ot =loons 2 <2052 0B 1-ar=0.95 el 135
(Gt 295 ezl 1 izl

Yo £ty se(f)=326.0388 + 2.052 x 53.8839

=[215.469, 436.6086]

Sl Jeat Al @252 Sl 04de 9000 o 5ol 555 o

S ol O5de 436.6 5 2155 Gy s 0 4ele 326 ks LS m
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The Multiple Regression Model

Wil uaze B Lyl OlS |31‘LAT -y (G yiag Jadp wldl Ll
64| Multiple Regression Analysis" sdaiatl sy TS A R
1o 358 0] BLS] el it o 5026 3 48

e

e e (3350 ay 5f ASINT 7 3903 -1-3

o2 ) 35l o bl Sty prany 2358 ) dadl LY
I BN 2 sy B jaany Ja NI S sl (M

M, =p + B,GDP+ B,R +u 3.1
2 Sl GDP 5 03,31 § Gl uidl Jo,e M, of e
sl B.1) Doladl gmiy Wl do 0y G jaws R Il
$obes 3,80l o Gl 048 diw gyley R OIS 13 o
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ey «GDP Ja Yl J21 o5ll) Ly i T uie B, + B,GDP
2 Wl U dle" e spall e (ULl 0,8 B,GDP & 3
gl e ol gn ligh Sanall g5ley GDP OIS 13) LT "GDP Y|
oot 2 Jo Al 0K B G e Zorye ad
A GLe" g agmll o il 0,8 AR 3 Loy B+ AR
SVl A2 sl 3T L 13 "Pure R effect” "suslill e

- BGDP+BR Y1 ey 305Ul o

29 ezl (el @ilill dlasll Slaaliwll (1-3) Jod>

obs GDP Mi M> R (%)
199201 832.2 5013.1 11446.7 10.9
1992Q2 894.1 5191.1 11686.3 10.717
1992Q)3 959.7 5429.8 12150.3 10.803
1992Q4 924.6 5357.1 12449 .4 10.87
1993Q1 904.8 5136.7 12743.9 10.707
19930Q2 9771 2315.5 13221.3 10.570
1993Q3 1038.3 5540.5 13653.0 10.673
1993Q4 964.1 5465.6 13675.0 10.657
1994Q1 960.8 5202.3 13592.3 10.663
2004Q!1 1793.7 8654.1 28431.4 8.767
2004Q2 2036.6 8590.4 28724.9 8.4
2004Q3 2180.7 9318.4 30333.5 8.033
2004Q4 2153.4 9489.0 31347.2 7.833
2005Q1 2015.6 9764.8 32080.3 7.567

200502 2272.7 10888.7 33693.5 7.433




wibas Ml Gaslal
GDP M1 M2 R
Mean 1422.254 6058.839 19603.46 10.90189
Median 1384.65 5329 17567.25 10.885
Maximum 2272.7 10888.7 33693.5 12.803
Minimum 832.2 4660.4 11446.7 7.433
Std. Dev. 359.7448 1510.401 5983.731 1.42774
Skewness 0.455243 1.530971 0.632372 -0.69551
Kurtosis 2.519941 4.37084 2.306417 2.919351
Jarque-Bera 2.383743 25.32304 4.681426 4.36819
Probability 0.303652 0.000003 0.096259 0.11258
Sum 76801.7 327177.3 1058587 588.702
Sum Sq. Dev. 6859066 1.21E+08 1.90E+09 108.0374
Observations 54 54 54 54

o

3

1y, = b, +b, gdp+b, r (3.2)

r=log(R) 5 gdp=10g(GDP) 5 m, =log(M,) ol tor

3 B2 s B pa&S by 5 by 4 by Sl o bl daza
sl I s, g5 U el ity plsals o JIdl Je B
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w,k8) Wl Y il puE Je fad 2005:02-1992:01
Garze SO dmedall lazy L2 1 JatT ey sl

Dependent Variable: LOG(MI)
Method; Least Squares

Date: 11/26/15 Time: 19:45
Sample: 1992Q1 2005Q2
Included observations: 54

Variable Coefficient Std. Error t-Statistic Prob.
(i 8.665171 0.261507 33.13547 0.0000
LOG(GDP) 0.362177 0.025780 14.04867 0.0000
LOG(R) -1.092359 0.046602 -23.44028 0.0000
R-squared 0.966707 Mean dependent var 8.683709
Adjusted R-squared 0.965401 S.D. dependent var 0.218661
S.E. of regression 0.040673 Akaike info criterion -3.512568
Sum squared resid 0.084368 Schwarz criterion -3.402068
Log likelihood 97.83932 Hannan-Quinn criter. -3.469952
F-statistic 740.4168 Durbin-Watson stat 0.717899

Prob(F-statistic) 0.000000

S /1 Gy el ql;! B ek 1 LS Dslall s

e B3l L0362 Gty 3580 Jo Al g G0 sl e

Sl paisg w8 ¥l A Ul ey pe X1 Ly saslall
ol Ltme ol oeld 0,80 Y Bsley (/1,092 dowy 5 41
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Audalialt 1o ¥t S lolae juuily LS -2-3

Xo Lea Ol Gyl o penih sdoezy ¥ &b oo Al 5 25
tok oS Lod doe e ol A1 0,5y« X5

Yi=p+ PaXo; + B3 X5 +uy (3.3)

S edies Ob > X sl d=ly bt us o E
o Bl s JaY1 A2 sl X Sl iy ) I3
1_51:'. LQSJ:LEL' GS_,.A.:J! %.':SU ARTIRAY Jl U'.'Lﬂl _J:..\:d:_’

Y, =by +by Xy + b3 X5, (3.4)

LS BUSaY1 36 e il Jad 1 ST Sl ol
Slabaall (555 s o dguadl Jul o claedl HladV Dl
Jo 05 s JoabY Ly G WSy Bgpall b omonnal
dolalell Gy, o (SSR=3 T el Sla g ez
LS 5,081 Y, dagdy colialiall ¥ doemeall Zadll oy 6,4 Y
b

w=Y-¥=Y-b-bX, -bX, (3.5)

1 1 I
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SSR=Yul = (¥,-b —b,X,, —bX,,)>
=Y (Y2 +b' +bX], + b} X; -2bY, ~2b,X, Y,
~2b, XY, +2bb, X, +2bb, X, +2b,b, X, X, )
=D VP +nbl +b5 ) X5 +b1Y X3 -25 Y
=26, X,Y, =25, XY, +2bb, " X,,

+ 2b1b3z X31 + 2b2b3 Z X21X3i (3'6)

aiss  First order conditions JyN1 b ol d=b

, OSSR JdS SR J SSR
S 2 by ’ b, 7 ab,
Wl
0SSR o
———=-2) (Y, ~b =by Xy, = b3 X;,) =0 (3.7)
db, i=1
dSSR -
=2 X (¥, —by — by X5 b3 X5,) =0 (3.8)
b, par
0SSR -
:_22){31'(}/} =b —by X5 —b3X3,)=0 (3.9)

ab} i=1
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S Ay by g by g by Joals SV Vsl B L
P X3 9 Xy 0 Y ollyy By g by e 2y By susad 31 Dslal
Q o o) 1 L LS (B.7) isZ oy

ZYt :Zbl +Zb2X2i+Zb3X3f (3.7a)
i=l i=1 i=] i=1

iYi = nb, +bziX2f+b3iX3,- (3.7b)
:] le 1:[

$x,

e ot X = Dyaiy e s

i

Y =b +b,X, +b X, (3.7¢)
Lo Jady by Sl sl J4
b, = I7""3'2"?2 “b:s‘?s (3.10)

e fat U Loy (3.10) 5 (3.9) 5 (3.8) innsal EEW

oF Ol G L ol SO e WU by G

»=Y-Y , Xy =Xy =Xy 5 Xy =Xy — X, gL' LS Lo
o LS Bl penas

Y HIEID PN x;,')—(zx.ﬁyi)(zxﬂxﬁ) G.11a)
i > x5 2 xh = (N xyxy)’

P39 Xy i by A o ety
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_ X p QX3 = Qx50 0 ) X35 %51
Y x5 Y xk = (X xyxy)?

e O tda ¥ il Gl ) S s oo oo g5,

LW hedl AW kg suadl Y] GMalas lazs

Lo OF Y] gl SV Jowtd w3 a By ol ud 2

T ST Ll oSl

by (3.116)

lalt 7300 buo -1-2-3
2z pld Ouped e e S LW 055 L
Sl Sfain k=l o et ¥ Sl OF Lo REy ol il
12 glall & doeerall B = X, Xy
Y; =B +B, Xoi +--+ B Xy + 1y (3.12)
JUﬂ'l J.‘...\.; (-J.éu:.'...d_, Xk,...,Xz,Y Jsdalts # 19_,.«..4 l:.._u'.U

Y, = by + b, Xo; +-+ b, X, (3.13)
rsUaall u_.;l_,...” CJL’UJ.a CMM&IM_,
u; =Yi—1}f=Yi-b1_bzX2i_"'_kaki (3.14)

(SSR) Jldl Olup pat jaisd by,...by oY1 k&
o :.aSSR/abl:O JJT .l:_)..:o k U.Lrv ‘_J-.a.i.‘-‘, aZuE
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S5 Ol gty (Jgg2 b b Dslae & Lo oty OSSR/OD, =0
Lo S 0y jeiia Bl (3 ZZW) Y slall oda LT & ggns
b =Y -bX,~-—b, X, (3.15)

ld,e ki ¥ b dur sdime By,.uby B Of Loy
(b pinall) Gl bl Jod ol o] ayy il o LS Laly,

H :ﬂ1+ﬁ2X2f+"'+ﬁJ.—in+uf (3'16)

cJeodl @ (ol il puseniin iaalin SO Xy =1 0
ok oS il Lo 3 (3.16) Lolall LS pdazs

Y=XB+u (3.17)
of &
e I Xy X34 X
Y- 1 X X = X
y=| P2 Cx- 2 X3 k2
Yy I Xor Xip Xyr
B "
U
ﬁ: ﬂz 3 H = 2

ﬂk Uy
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T xk Bgaan X 3 Tx] &givan ol ¥V asel sl o oy
9SSR jakd OUbl 05Ky Tx1 amte w5 kX1 doze B s
101 gl <SSR =u'u B yaall Tano
uu = (Y = XP) (Y - XB)
=(V'-BX') (Y - XP)
=YY -Y'XB-BXY+ X XB
=YY -2YXP'+ BX' XP (3.18)

ially Lglsbasy B Gl Set Taall Gzl o

OSSR o XY +2X XB=0 (3.19)
op
Pk LS LgnlsS dnsy cAoloas £ o fuad s

Lok Jead s (X X) 7 B phaall o ySiat b bl S O
p=(xX"X)" XY (3.21)

J U= G (OLS) spall wla bl Slid Jo ay
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Jlie
gl Jolses b dade o Lol oS e oLy Sl
bred QL Do fB)T (3D Sl Wlyy Jes e dedsedl
Gpall d5 Joddl Gt G Jlll U Gl ol

LI Y Dslae clly (U 22,15,
g=a+ B+ p k (3.25)

u.‘.U_iS, Lﬁ3 K] )82 9 o el Ualall Sledas Jg...\.ﬁs u.:J‘,.l.Iall
el e SRl s i 53leY b yiall el

q / k
21 1 14
15 ] 11
27 1 12
33 2 27
32 1 28

foh LS Lldl olleal g2

y: X X3
q / k (1 —4) (in —)?2) (Xsf_‘?s) (Xy""’?s)z
21 1 14 -4.60 -0.2 -4.4 19.36
15 | 11 -10.60 -0.2 -7.4 54.76
27 | 12 1.40 -0.2 -6.4 40.96
33 2 27 7.40 0.8 8.6 73.96
32 | 28 6.40 -0.2 9.6 92.16
S=128 | 6 | 92 0 0 0 281.2
u=25.6 | 1.2 | 18.4
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2N -Y) | (X, - X )Y -Y) (Xzf_Xz)(Xy—X;;) (er.—fz)z
0.92 20.24 (0.88 0.04
2.2 78.44 1.48 0.04
-0.28 -8.96 1.28 0.04
5.92 63.64 6.88 0.64
-1.28 61.44 -1.92 0.04
7.4 214.8 8.6 0.80

_ (7.4x281.2)—(214.8x8.6)
2 (0.8x281.2)—(8.6)

_ 2080.88 -1847.28 _ 233.6 ~1.547

224.96-73.96 151

y - Ex Q%) = 5y )Y x3%3,)

’ ngizng _(szfx3f)2

(214.8)(0.8)—(7.4)(8.6) _ (171.84)—(63.64)

151
_108:2 _ 716556 ~0.717
151

b =7 —bX,—bX,

151

=25.6—(1.547)(1.2)- (0.717)(18.4)

=10.55

~

O=1055+1.547L+0.717K : s LS sl &, Lde 5l

AL dalt o s Glagamall (ady ylas 1,53 5ale g Lath
B =(X"X)" XY
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:K:JL:JI..:A_:.I,;-}’IG:.‘.
1 1 14
1 1 1 1 1 1 1 11
(xX'x)=|1 1 1 2 1]|x|1 1 12
14 11 12 27 28| |1 2 27
1 1 28]
5 6 92
=6 8 119
92 119 1974
[21]

11 1 1 1 15 128
(X'vY)=|1 1 1 2 1 |x|27]|=] 161
14 11 12 27 28| |33] |2570

1631 -896 -22) L4
755 755 755
XX = -896 1406 -43
755 755 755
-22  -43 4
755 755 755
7972
B | 755 | (10.5589
B=(X'X)" Xxv=|8|= 168 1 _1 1.5470
B, ;Sﬁ 0.7165
\7:-3?)
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Jolsad spm o B - o] c?l.‘:...U {3ylas Yy
gy
@Uﬁ I P Uslall L.:JL....:- 'E c’?L‘Sﬂ NS Jstl Y .,\_3_‘51‘, JANA
s oS gesledl iS5 EViews 9.0
Dependent Variable: Q
Method: Least Squares
Date: 11/24/15 Time: 22:13

Sample: 2001 2005
Included observations: 5

Variable Coefficient Std. Error t-Statistic Prob.

C 10.55894 8.432754 1.252134 0.3371

L 1.547020 7.829520 0.197588 0.8616

K 0.716556 0417612 1.715844 0.2283
R-squared 0.715243 Mean dependent var 25.60000
Adjusted R-squared 0.430486 S.D. dependent var 7.602631
S.E. of regression 5.737411  Akaike info criterion 6.615602
Sum squared resid 65.83576 Schwarz criterion 6.381265
Log likelihood -13.53901 Hannan-Quinn criter. 5.986664
F-statistic 2.511769 Durbin-Watson stat 2.761440
Prob(F-statistic) 0.284757

Ll o3t bl illas a5

Adalel! Hluad i Oelas alilas -3-3

Lobs Vo dapd! Y] 2 G HIAY1 Slas s

Zosadl G Wbl e 5 (gm sl Lo Al ke ol ke
sdoniyy ey el OGAl V (3 G TS et S Julas S,
Sdoe Léjl 2V wMabrs oy adl doy & eidll ol 2l ¥
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oatbas Jo patlas dazay dlad| o, &y il ol el oy
Y
Adaled! yfAsi 53_9.&&1#5)3-1-3-3

domiwy &Sl ghe p8 il @l 2aza o ol 3 Jesinn

e Wl L peniel] el G Lt Wl ol a1

o o)l

Y=8+pX,++6.X, +u

Badate &yl Ol rte 48] gz bzl Ll § Ls

Llste p & e ol ol g -2

Al ST e 0 0 U & il ol Gl g 3

oo Uad | > o3 5 -4

E(u,)=0, Vi
Homoskedastic {14 | .. il uitd -5
O-uzf o O-r: =l
o JS u; o° ot gy 08 et SO =3

i%j
Cov(u;,u;) = E(u;,u;)=0, Vi#j

bk 055 4, 08 o ek T e 5T

ATl el 220 Gy Tahs et BYe 5 gy pke 8
.(Multicollinearity -, sk bl as g Y)



Saiall jlasi¥l #i gl | 3 Jeadl) 124

The o laxd == ldel Sabdfly -GalaH ABgsge -2.3-3
Variance-Covariance matrix of the errors
Goall ol Al oladal 4 g2l =Ll JlE Llany
Sldne o ey By 5 by 5 by el reliability 3 J o oole o
gl Alel on by Lals o O tigote 2 (g Rl ol
g 02 Wbkl uls 505y el Slaball 0 on 2y 5 ol s
o? U.....m G cci_,:ll 23 Guall Sl wladas s a5 )
8§ z.l‘,\..S o bl Ol 13 Ca_,.a.Jl u....oy d a5t pe Ul
() =B+ BrXip + By 8N B Ll obLJ1 5 L
B o ol 1305 cemlalall o3 ol o JBT Slghra Jo Lady
SN Dl de bgaiae LNl 0,5 UL = o
055w lae ST Slislae Jo Juady EY) =B+ foXin + B X
coladall o3 ade
s el ol Al oladal Rl pldl= bl (s 0o
oda ol d bl 055y (Matrix & gheas  cowd iny o Ao gag SO
Magaaes Byiall oda ey ¢ kil J SR8 Ll (B il
Sl Wagaae o1 Variance-Covariance matrix e yisalt Gabdih-ulctt
Rl 0K k=3 0,5 lkey (Covariance matrix iz
fht S bl B gaaa 3 8 LBl Ll

var(h))  cov(b;,b,) cov(y,b;)
cov(b,by,b3)=|covib,b,)  var(,)  cov(b,by)| (3.22)
cov(b,b;) cov(by,b;)  var(b;)
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A SRl ldly il 0, EViews 42, plsuly
LS (M) Gedll 552l o Gl Jlan 3 By 5 By 5 b oladaald

g
0.068386 - 0.006280 -0.009649
cov(b,,b,,h,)=]-0.006280  0.000665 0.000620

-0.009649  0.000620  0.002172

L O, 14
cov(b,,b,) =-0.006280 var(b,) = 0.068386
cov(b,,b,) =-0.009649 var(h,) = 0.000665
cov(b,,b;) =0.000620 var(b,) = 0.002172
bl dghas O¥lolee Hsuds (2-3) Joud=
C LOG(GDP) LOG(R)
C 0.068386 -0.006280 -0.009649
LOG(GDP) -0.006280 0.000665 0.000620
LOG(R) -0.009649 0.000620 0.002172

.g.‘a.}..ou-ﬁ c?L‘LJ gln.f A %g c:.JLo‘,Jal] 2-3) d_;-LJ.-I J.g..‘q
ol Wl o fady 301 olyldl a3l LA dsly
toh WS By 5 by b oladall
se(b,) = /var(h,) =~/ 0.068386 =0.2615

se(b,) = \var(b,) =+ 0.000665 = 0.0257

se(by) = \/var(b;) =+ 0.002172 = 0.0466
Ukl s gae 3 s o)l @l OF LYy (2-3) gl Jf ot
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W L el (l)wos

i

«.:'.:QL:J Lgl:..a_,

-

_X,

pdtuly dumtbl jlusu¥l SMlelee iE
X 2l

bl 21 Lo
304 Xy

X3 —

el sl

3 X3

oﬁ

0 cl=r | gr=rl | f6=
g
w,,. 0Z1=X]081=X|0L5=X|01=N|
vz | Te | 08 |600T
1T | 9T | ¥L (8002
0T | ¥T | 89 [L00Z
il Zc | 09 (9002
Al 81 8S 1500
6 91 s |#00T
L il 8% |£00T
S 4 9% |200T
¥ 01 | ¥+ |1007
4 9 0 |0002T
€ | % |exex | Aex | Aex | ex | ex €Y 5% A 1Bk

Y, =31.98+0.65 X, + 111X, Inzll ,5

~
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(2) oS

1) dol=bl e Bleg wdg dusib) HlusuY C¥lelel t 08 |

Dependent Variable: Y

Method: Least Squares

Date: 11/25/15 Time: 21:48

Sample: 2000 2009

Included observations: 10

Variable Coefficient Std. Error t-Statistic Prob.

¢ 31.98067 1.631796 0.0000

X2 0.650051 0.250161 0.0355

X3 1.109868 0.267434 0.0043
R-squared 0.991634 Mean dependent var 57.00000
Adjusted R-squared 0.989243  S.D. dependent var 13.47426
S.E. of regression [.397467  Akaike info criterion 3.750525
Sum squared resid 13.67040 Schwarz criterion 3.841300
Log likelihood -15.75262 Hannan-Quinn criter. 3.650944
F-statistic 414.8492  Durbin-Watson stat 2.114085
Prob(F-statistic) 0.000000

s 6yl WiF YPON { ZAged Olylae uailkas, 4.3
Aubaiel

& OLS wl,lie of Ul ekl o g ALY s dlLs

Best Linear Unbiased Estimators &jlowta né ddast ol ydie fuai!
Yoy (BirB5s) JI wMlas oF @l e 35,4 (BLUE)
STl U oSaldl &l 08 B ol oy
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Linearity udadtt -1
B=(x'X)"' XY (3.23)

o=X'X)" X' 0B cul coltll s Byaall of L,
o O gy Fixed constants <ol \gakie nxk & a0ll SUis
e Lglyiie JWy oY G Lt Dl B 0l teql bl G yieas

Unbiasedness Susxit ade -2
B D e pb ydae B 0B Eu)=0 4 E(B)= 8 o9

g.l,._Lng.:,thl..u_,

Z(Xr _-}?)2

=P, + E[—ZZ%} (3.24)

0B U, e Mits X, (5 emidll 73l OIS 1305

Z(XI—-)?)u, _E (Xr")—()]ELu,] |
EI:Z(XI—Y):!:I %(X,—Yﬂ (3.25)

o) Tt |




129 saxidl jlaasy Zgal | 3 eadl
0B Elw,)=0 of Ly

E(ﬁz)= B, +0
=p, (3.26)

DB P M e b |l 055 6 sl ey | s 0B I
Wkl do e St X, (g pmidll 23l 0

Consistency aluli% -3
lay doeonddl B Goluw B i of tblu én BLsY|
Dvomall Bl o B o)l Al Y b ) condy il OF gmy

.Plim(ﬁ’)= Ji3

AT Sage -O-3
zoaat R? g R? it Jatas - 1-5-3

Sl dd R ol Julan oy ol IudY] 4 LS
BRI I SCTIRITENS [ RCH PREAE Joiv (I QR E etV
Jues.{ wujﬁwyr&hbﬁcwlméj)ngﬂwﬁahﬁ

gy ¢ g 5 padly Dl & ] ol ol pgat 3,2 )
t s LS Coefficient of determination sl Jolre 05
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¥, -Y)
- Z‘ 3.27
CSST & 2 (B0
2. X -Y)
1=l
S
1 5
i
g SSR =1
R* = (3.28)

D (7 4%

pe8) gisadl & LA Y ol e SSE of s
gro8) ks Jm ¥ 0l paaz o SST 5 ((Glu2Yl eilay 0
o el (g aal Sl ll gt 2 SSR 5 (IS wla
il s ,.,.ql|_,w V oy g (risdual Sls

Y Wl el predicted value g Ll 2edll () ¥ s

0l o iy il il il (5 S

Y, =b +b,X, +b X, oo it By gy (3.29)
Lasp <V 5 ¥ ydsa,,,,h 17 z;.&uduqiu,n

;,..LGTL};J}J}&JL:&UL?‘JW! M‘M%JLSST _,g.]é.'a'\}
Lokt LS ol I

1 & = SST
— (¥, -7 = |
ISR AR v s
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0B Iy
SST =(N -1)6? (3.31)
QT ..L".- L.:J.E.'..H ‘JLF ;‘...Ua.” Jle. L“éJ

<SSR =0.084368 g «SST =53 x (0.040673)2 =2.155669
L) 055 lay Ml g gag plasezaly

Zu
R =1 ———-W:I——M:O.% (3.32)
Z(Y 7y 2.155669

J@JﬁJidLﬁu_..Uajl iy oo 496 0L R? e
a3 o 74 ol a3 u.bwﬂuu,,,, J,.m._;ubm
Wby ol Uadl u> Sl dns 5,040 el syl e
Ua.-l-l.b—u.nh_)p-wL;h‘sﬂng-mu‘fa.ll
3 Jo il 3,08 Libde SIS waoadl folas o pmy
e R? Lod (galudy QA HIUANT 55 g uld of ciadl 556 M
Lhd| BWA s LY O o Y, 5 ¥, g Tl B3 Julas
dael] Gu sl A1 OT gy |..\.g.9cLﬁ.ﬂ.|J.oR uleLs R (I VIR W LY
JJMCJ}CQﬁdulGMdJLbJ} O Y Lg.»L.liM...nJIJ ,.
Y, o O s Tl 0% Y Laises B2 i 156 e uuw

L.ﬂL.aCa_,AJlu}.i;\}J ‘.C;}.«.Jl‘_;l@ul ey
B3l & il Bt LS R? rl.lﬁ-.:..«l Ol gro (gl
o BLA ol adl <ilS ) o sl ol fase BLS1 Le Tane
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gt on oA Sl Bl 0B Les dslasl L o W
N -1 gdyadl gyl 3B (R* pisy JUby SSR slast ¥ cilay e
i R ded e ekl LS o s (R2 =1 0,8, 1 i

4 34 adjusted peoeall R® g paddl 85,d by uldes)
:qliLqSM. “JJtEY[Gﬂﬁé;blﬁﬁ]ﬁ” Ez

=2 _ {_ SSR/(N - K)

SST/(N —1) (a3

Y bl liay cR*=0.965 of 5,adl o Cllall bl gl
LA Olrys 34y e Sl Ol LA Leace (sl L5
SSR aisy K ol sl sie sl Lo e dan] 3 N-K
SSR ol ez Jo BT M dazmgy (yaiss N-K Sy
2L oo diske oo Ul gueladl J ol a2y a5 Jyl4
fs WS 3y &y el ol el e

R? =1—(1—R2)= ::;{Rl —”::;
=R - ”::;(1—1?2) (3.34)

k—";c 0B o315 K of iy ey ekl ol el sde K= oo
n—

R J gl el sls 3y S5 (IS 13 3
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Paralt Cilalael agiae sLiiss -2-5-3

LSy «dpsdll wladall wlus 3 jlasy ookl 7 o8 Uagp
bl Hpipo=c KUl Lo 4 izt ) Jadl 3 ga
el Sl B A oda s calS ¢ Ol o $H 2 B,
Sl Hy:fy<c (W sl sae 255 U two-tail test
oany Jsly cone-tail test dly  ud, Lt e Hi2 B, >e
Y Oy el pdsvd 48 oils il sda e 5 JS Uz
oan oY Ay fady olesl saseyy sl oldall & giee
<55k § ks o Y| ot sl LNy L Gslasil eils il
A L gl 5,5 5,55 e

ALl 25 41y Ll 2 3 sus -1

Gl Y1 Lz a0l CSLS 3] 4y g0y SlamY 5Ly sus -2

-

N -
b M dilate d> 5 o & gall (6 gt fl -3
el su- -5
¥ 3 Y Ul adl G gy daldl ol el of as
lad it Of gl slzeV i e asTl Ga )l 13)y codadll LIU2Y]
3] Lad Jelaziy oY rT dop di J;Ja;‘.'” Lé FPREEINY ULl eols 3}
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«@M;&“JSJ Voon @Ml oo dsf (51; a5 WLl eols
By =0 Ol g ¥ Jo S5 ¥ X o (g il el S 135
azall (q;—-ll JT) YA 5Ll Ll 2s 0l Lt o
R Ly 5 B 54 Y UaT&oerchK S il

W Ll Y LAl ey X,

Hy.pB =c
]l L5401 Sl
H, :pB. #c

P TRUCE NPT WE | SO SR I | p et

bK
t= Nt =% 303
SE(bK) (N-K) ( 5)

S eonldy Sl pasend "Bl ps” Ll Al
Logdl) ti, Gl ol [ ST L gl £ 403 S5 3] H, a8 5
—tm ot ol Joe BT T (el el Gl e 2 A
Gl e Lpne st bio (sl gV COUET o x4 20ll)
3ol Dapo plddezal ol =t =t 5 Lo 3 TR,
Hy by o p-value YleaYl el o 23 0 =J 4l
p>a B Hy jab iy cp<a clS 13

‘_,,.Lp%..UaJI QlSlSqu.;ijg.&;.»a_,idiuLa;‘.lHl dls Jle Lj_,
L S Ja Yl J2 sl e ez 542
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s Hyt =0 tlea doadl L5301, Lulld1 15,4 -1
CH B, #0

el 224 does last| Ltlan| ezl -2
t=b, [se(by) ~ 1ty

Of &Sl oo (@=0.05) 75 Lgime (g gt pdizal -3
bl Gad gl A Ldll o 4K ST 4, 4 @l
3 togs.sy =2.000 Y C'.JJ:J' oo 3 S 0.025
5] dewla ¥l dd il a0 WU g0 5, =—2.000
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CA=p + f, REER+ 3, GDP+u (3.47)
Jebl e OF a5 L&Y F ol 2l 15 )
o Sabed
HO :ﬂz e 183 =) (348)

sl 5ol ¥ BY e oMalall st of dbudl 25 il

Dependent Variable: CA

Method: Least Squares

Date: 11/27/15 Time: 17:09

Sample (adjusted): 1976 2008

Included observations: 33 after adjustments

Variable Coefficient Std. Error t-Statistic Prob,

C 40.01850 23.22102 1.723374 0.0951

REER -0.877975 0.199372 -4.403708 0.0001

GDP -0.000105 0.000893 -0.117546 0.9072

R-squared 0.451376 Mean dependent var -52.19697

Adjusted R-squared 0.414802 S.D. dependent var 21.27598

S.E. of regression 16.27575 Akaike info criterion 8.503738

Sum squared resid 7947.003 Schwarz criterion 8.639784

Log likelihood -137.3117 Hannan-Quinn criter. 8.549513

F-statistic 12.34115 Durbin-Watson stat 1.321309
Prob(F-statistic) 0.000123
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Dependent Variable: CA

Method: Least Squares

Sample (adjusted): 1976 2008

Included observations: 33 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

‘8] 38.36136 18.15591 2.112886 0.0428

REER -0.866637 0.171690 -5.047677 0.0000
R-squared 0.451124 Mean dependent var -52.19697
Adjusted R-squared 0.433418 S.D. dependent var 21.27598
S.E. of regression 16.01477  Akaike info criterion 8.443592
Sum squared resid 7950.664 Schwarz criterion 8.534290
Log likelihood -137.3193 Hannan-Quinn criter. 8.474109
F-statistic 2547904 Durbin-Watson stat 1.319565

Prob(F-statistic) 0.000019
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Dependent Variable: CA

Method: Least Squares

Sample (adjusted): 1976 2008

Included observations: 33 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

(& 40.01850 23.22102 1.723374 0.0951

REER -0.877975 0.199372 -4.403708 0.0001

GDP -0.000105 0.000893 -0.117546 0.9072

R-squared 0.451376 Mean dependent var -52.19697

Adjusted R-squared 0.414802 S.D. dependent var 21.27598

S.E. of regression 16.27575  Akaike info criterion 8.503738

Sum squared resid 7947.003 Schwarz criterion 8.639784

Log likelihood -137.3117 Hannan-Quinn criter. 8.549513

F-statistic 12.34115 Durbin-Watson stat 1.321309
Prob(F-statistic) 0.000123
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t=(0.01) (5.6) (3.8)
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(SSR, =SSR ) /(m—k)
SSR, [(n—m)

(0.237050 —0.145813)/(3 - 2)
0.145813/(28 —3)
0.091237

=—=15.6428
0.00583252

F(m—k,n—m)=

F(1,25)=
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Y, =27.5- 042 P. +0.27¥d (3.55)
1=(-2.93) (55.0)

R*=0988 N=40 SSR=164.31
Yd uclq-.l.” JL-..uT ) LGL?-L” u‘L" ;.,.UQ.H I}: ol (I
U gl
ot gy ((3.55) Waldl pe ¥ Cd LW 3kl -2
o (3.55) Bslall s ad o3 F* 5 P, P2 504

Y,=243.8— 6.3 P.+ 4.2 Yd- 0.41 ¥ +0.0057?

1=(-6.39) (6.35) (—5.84) (5.73)
+0.00002 ¥;*
(5.61)
R?*=0.994  N=40  SSR=79.27 (3.56)
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Akaike’s Information Criterion (AIC) $LiST @b Jlas Lna
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AIC = log(TJ + 3}%‘2 (3.59)
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R?=0.990 N =40 SSR=143.07
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Loyl o a1 pa G pogalls ¢ ! ST JUE 51,29,
olo Mt 0l el Gyl pliienly ol ekl G Lk PR
t S KA e sl 1 o s

Y= +05X;+BJX;, + B, log X, +u (4.2)

dniy Zy=logy 4 Zy=.\X; Zszéz a5 S
Lok LS Bl Ll

Y=p04+0,Z,+B,Z, +B,Z, +u (4.3)
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Y =B Xx52 (4.4)

o iy G £ g SRl D S pm g a3 58 it T
(X o) 8T o Wizl ol el do e G Ul 7 0L

Y:ﬂ]+ﬂ2}l“—+ﬂ3X3+u (45)
2
il Bl Y0, bk ySall DI S8 pasny

Gl Y b e ated QA Lie &by ¢Ghiall e O A8 e Jizs
Laisce 7 e o 10,0 5,08 X, 0,55 Lie St



167 auball ezl | 4 Juall
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Az fr 055 ke (ol Lo
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W = 0.00679 + 0.1842 - (4.8)
(0.0590) U
1=3.20

R?=0.397
ol (D) DUl o Gzl o U 5 W 01 ) oty 1
Jdra o gio oty gl (1-4) Jgud] Ol Leddzal LS
oo s ey peed JaYl JA bl Dleadd (50l el
(1-4) JS2l g n 53l OECD J s

¢(8) Alea W Aomal) milidly (€) Mleall lawgiall okl gaill Jutma (1-4) Jouds
1997-1988 3 ,2ah Jhls

S oiel) 50l O¥ina dawgia

e (g) | Z=l/g & (2) Z=1/g
Australia 1.68 | 3.04 | 0.329 | Korea 2.57 173 0.129
Austria 0.65 | 2.55 | 0.392 | Luxembourg | 3.02 5.64 0.177
Belgium 0.34 | 2.16 | 0.463 | Netherlands 1.88 2.86 0.350
Canada 1.17 | 2.03 | 0493 | New Zealand 091 2.01 0.498
Denmark 0.02 2.02 | 0.495 | Norway 0.36 2.98 0.336
Finland —-1.06 | 1.78 | 0.562 | Portugal 0.33 2.79 0.358
France 0.28 | 2.08 | 0.481 | Spain 0.89 2.60 0.385
Germany 0.08 2.71 | 0.369 | Sweden —0.94 107 0.855
Greece 0.87 | 2.08 | 0.481 | Switzerland 0.79 .15 0.870
Iceland —0.13 1.54 | 0.649 | Turkey 2.02 4,18 0.239
Ireland 2.16 | 640 | 0.156 | UK 0.66 1.97 0.508
Italy —0.30 | 1.68 | 0.595 | United States 1.53 246 0.407
Japan 1.06 | 2.81 | 0.356
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Jalall ;‘:J_,.Q.BT; «(2-4) L}i&“ ‘:3 CERPAY (= (E_g olsl z e
B Jl_u'-‘:H ‘5; c...;tﬂi ad of L.‘:...-.:..n S~ E_,LLJ-\JI RS @"’l:.i (4.11)
Zﬂz ﬂmgb z ;-a-LMJ cﬁ] ﬁ.\.ﬁ

€=2.60-4.05z (4.11)

Method: Least Squares

Variable Coefficient Std. Error  t-Statistic Prob.
C 2.603440 0.374835 6.945569 0.0000
Z -4.047014  0.793267 -5.101708 0.0000
3 L]

employment growth rate

z=1/g

oAbl LT gad Juime iglie e Dloall gai Juae jlusil (2- 4) Jsa
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Y =g xP2 (4.13)
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Wape iaiy X 5 ¥ OGN T X 5 Y kg gl Ll
ngﬂ[ )l Je ¥ g LS"""'H sl X el L v !(elasticity)
X g
elasticity = dY—"/Y (4.14)
dx/ X
il By,8 Shm g gl Xy ol T ols 1)
Lok WS Lall LS s A3 pdl e 30l
dy/dX

elasticity = Y/X (4.15)
1
. dY/)Y dY/dX
44 | = =
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elasticity > 1

elasticity < 1
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fah LS Dy, 0,85
elasticity = d;:; j’X = £ ;/Y)/( X =f5 (4.17)
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logY =log B X P2
= log # +log X2
= log B + By log X (4.18)

gased ol logarithmic model ainlaslh gigedtly |ia o
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fg LS sl LS S
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SUilalt BLAWT Jloa! Sle plalall Sl LAY Hlasil (4-4) yss

dl QWY gsy ko5 oy Ml s bl J4 L
AT ol Jad B oy ¢ 5l e Yoty LW colaidl Py
il sl il SN 7 st gules 25y ¢ gl o 2
Dependent Variable: FDHO
Method: Least Squares

Sample: 1 869
Included observations: 869

Variable Coefficient Std. Error t-Statistic Prob.
C 1916.143 96.54591 19.84696 0.0000
Expend 0.052843 0.002706 19.53124 0.0000
R-squared 0.305550
F-statistic 381.4694

Prob(F-statistic) 0.000000
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Y55 1916 Gt 61 Lo amy 69 Ut 4 ol Wdl Lo
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Dependent Variable: LFDHO

Method: Least Squares

Date: 09/20/12 Time: 11:49

Sample: 1 869
Included observations: 869

Variable Coefficient Std. Error  t-Statistic Prob.

& 3.166271 0.244297 12.961 0.0000
LEXPEND 0.4800417 0.0241212 19.901 0.0000

R-squared 0.3138
F-statistic 396.06
Prob(F-statistic) 0.000000
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logV =logf + fr log X +u (4.28)
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Dependent Variable: EARNINGS
Method: Least Squares

Date: 09/23/12 Time: 12:47

Sample (adjusted): 3 5299

Included observations: 4389 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 16.10735 3.475271 4.634846 0.0000

S -1.764269 0.503542 -3.503716 0.0005

§72 0.112028 0.017941 6.244260 0.0000

R-squared 0.101054 Mean dependent var 13.25825

Adjusted R-squared 0.100644 S.D. dependent var 10.82848

S.E. of regression 10.26912  Akaike info criterion 7.496844

Sum squared resid 462525.1 Schwarz criterion 7.501209

Log likelihood -16448.82 Hannan-Quinn criter. 7.498384

F-statistic 246.5231 Durbin-Watson stat 1.889701
Prob(F-statistic) 0.000000

SN J21 sl o Jdmny € Dlendl 42 Jine Slily Uy
rl..\.:’-r.‘:...u\.l Yt 51 Jieg OECD Jgs o Vs guyiey il g
SAEYT oLsf ol e g G 88 s £ Lo dag Al Ul
G ade cliam LS g A 2N (11-4) IS8 0,y o 1
il s Dl ) Lo gny A Dolall dyld gl ‘“‘4).&"1“
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Dependent Variable: E
Method: Least Squares
Sample: 1 25

Included observations: 25

Variable Coefficient Std. Error t-Statistic Prob.

C -1.678113 0.655664 -2.559410 0.0179

G 1.200205 0.386223 3.107548 0.0051

G"2 -0.083841 0.044569 -1.881133 0.0733

R-squared 0.646850 Mean dependent var 0.833600

Adjusted R-squared 0.614745 S.D. dependent var 1.014519

S.E. of regression 0.629701  Akaike info criterion 2.025023

Sum squared resid 8.723511 Schwarz criterion 2.171288

Log likelihood ~22.31279 Hannan-Quinn criter. 2.065591

F-statistic 20.14821 Durbin-Watson stat 1.687980
Prob(F-statistic) 0.000011

3 . quadratic

hyperbolic

employment growth rate
o

GDP growth rate

o W1 Aol pSLll g Judas (e Wl loall ga3 Juias g lfy adad jlasit (11- 4) yss
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Juad | gl | dagdall | ogaall | el | st | e | st | Jladt | Al gl
L TP AP MP i w TR | MR | TLC AC MLC
Q
0 0 0 0 2 10 0 0 0
1 10 10 10 | 2 10 20 { 20 | 10 1.0 10
2 25 12.5 15 2 10 50 | 30 | 20 0.8 10
3 45 15 20 | 2 10 [ 90 | 40 | 30 0.7 10
4 60 15 15 2 10 | 120 | 30 | 40 0.7 10
5 70 14 10 | 2 10 1140 | 20 | 50 0.7 10
6 75 12.5 5 2 10 | 150 | 10 | 60 0.8 10
7 78 | 11.143 2 10 1156 | 6 70 0.9 10
8 80 10 2 2 10 | 160 | 4 80 1.0 10
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Dependent Variable: AC

Method: Least Squares

Date: 12/18/15 Time: 14:46

Sample (adjusted): 2002 2009

Included observations: 8 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 1.256889 0.076592 16.41019 0.0000

Q -0.026260 0.003965  -6.623366 0.0012

Q"2 0.000277 4.18E-05 6.612239 0.0012

R-squared 0.898346 Mean dependent var 0.818132

Adjusted R-squared 0.857684 S.D. dependent var 0.136154

S.E. of regression 0.051364 Akaike info criterion -2.819762

Sum squared resid 0.013191 Schwarz criterion -2.789971

Log likelihood 1427905 Hannan-Quinn criter. -3.020687

F-statistic 22.09311 Durbin-Watson stat 1.050397
Prob(F-statistic) 0.003295

AC =1.2568 -0.02626 Q +0.000276 Q2

Lo b e Joad 60 LS gkl 591 el

a4C) _ 0.02626 +2( 0.000276) (60) =-0.0252

WIS jaasens 3Ll 4.8 5545 0y 60 L. we G,

L\_;__,, LS ‘_-51 ey LM L“Q laas| dady (LalsS 89 2.52 ,luag
wi Lo 4 gd> jldiw g c.L;i}‘JL* ;.ﬂzjlg’-'jl

0= _Bz /253
__ -0.02626
2x(0.000276)
=47.57
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Dot e cdlall (2-4) Jous

P1Z Income AGE
109 15000 25
0 30000 45
0 12000 20
108 20000 28
220 15000 25
189 30000 35
64 12000 40
262 12000 22
64 28000 30
35 22000 21
94 44000 40
71 10000 21
403 22200 045
41 32000 36
10 45000 36
110 55000 40
239 29000 23
63 39000 32
0 70000 52
106 55000 30
0 90000 45
141 6000 32
299 18000 20
148 55000 35
424 10000 18
242 23000 30
119 35000 45
338 38000 40
135 45000 50
590 85000 32
324 22000 30
87 25000 51
395 29000 22
513 13200 040
56 35000 30
400 80000 36
384 55000 27
262 30000 24
336 27000 21
281 80000 45
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X;=X,-X, (4.45)
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B
m M?:
[N

P2 BLal g I cdhelisy X il pA o e T2 e
oSa ‘1 315 :.‘;EEU 25 Jeladly @ﬂl Lil o SIUAN| Elsue Ji
b Aoy gty X iz i gl oo blisl g G L..)J;-""
ligh & pime tolal 1 Ll cilS 35 P2 dads jLos! o2y bl
Ak i Bdle sy ] ety

2b A JSA el Y LY s o
Com oy AV B e pl gV Gits e 2 syl
sl bl el JWLy (el (WD) pa ToGlay W Tl
el oz 74 5 77 o ot by s 3L 2 13 tplaza¥,
F el

Adadett ol 7 aledt -4-4
I BRI o XA e daze ¥l O 5

Y=+ ﬁzXﬁ3 +u (4.50)



203 kil e ziaill | 4 Juadl

sV bl By 5 By 5 B nd& e Jpadl i
ket B o pand] (4.50) Jy o Wb (gl dr g Yy o X
(Wl Y el o] ks (Sl ub o Sy

LS nonlinear regression algorithm dacud! Jasdl jé aisylé oltf

ok

clokaol) D gaall dazd! Lol Tuyf -1

rl.b'-:..nl..: X L:)LIL:: N Y @L‘:.H M 3.«5_,."1] (.:331 L..........;-l -2
clodall Sl V*:

.SSR gib._ll &ttt o Ll wlualin Sy consl -3

;SY;‘BJMIQLMIJ}T‘;@MM|—4

-SSR 5 Lgdl g9 500 MJ'.‘-“Y"‘T.;“:‘“"‘—S

ciladall i OB ¢ 8 e ade cils e 3T SSR 1S (3] -6
g Bl 3l o el Giladl e Juail S5 ad|

Al b o ] Joai OV 655,06 55 54 a5l el -7
.SSR ,aid Sledall & § il

qﬂg.‘.” wladall gl Cavaly SSR J;T Shad of @‘L:.....o -8
.LQM|QLQJ“J¢.L§:S



Ahall e il | 4 Saill 204

R

WUt X% 5 X e ¥ lud 2 ek 34
X ol L 35N e 4 Ol

Variable Coefficient  Std. Error  t-Statistic Prob.

X -0.2564658 0.1318583 -1.95 0.052
X? 0.0271172  0.0060632 447 0.000
c 1279121  0.7366358 17.36 0.000

Variable Coefficient Std. Error  t-Statistic Prob.

LnX? 5 LnX Jo LnY ladl ails ool Jyud| gl -4-4

LnX omitted
LnX? 0.100341 0.0132915 7.55 0.000
c 2.113730 0.0648636 32.59 0.000
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Y, = B+ BoXyi + B X3 +uy; (5.1)
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X, 1 2 3 4 5 6
X, 2 4 6 8 10 12
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6]X|+52X2+63X3 +84X4 +65X5 =0 ) (5.3)
D pee g 03 Ol 31 e 0,85

JT L»_)_,—.ajl 011:.5.11.! SJ-:-,GJ 431-; Lo L od J—.&H ‘..g,ﬂ‘,
ol adl ST abdll X, of 5 3l <Dummy variable trap 4.l

I e Alazldl el Gl usl i s C:la.:_. Ll (Perfect) ol LIS gai !
S i Wb OF (gl ¢ 2T (g it ata 0S4



Multicollinearity saaiall ol Ll Y1 | § Suaidll 210

Vb Xg 5 Xy 5 Xy 5 X, 0555 JUI o Lo (X, =1)
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Y, =By +PBaXo + B3 Xy 4+ B X+, (5.9)
d-ly Jalas (gl ¢2ile2 50 k 03de VIF Oles ¢l o ey
o LS @l &3 o X, JSIVIF Gl 0,55 X, S
Yo X, el 4 055 aldl (5 mall wla ) Slu4l L8 -
0555 i=1 015 13) St bbbl 3 (5,591 & el ol el o 4
Ll oda
Xi =g+ Xy +o3 X3+ + oy Xy +v (5.10)
Gl sgrse o X Ol o Slpaall Bl s v of e
cauxiliary Jelos Hlugl Wl L) Llay G (5.10) Dslall oo Yl
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Oy intercorrelation & A2l L5,V 25 Y- 45 pelatd
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gl Of =k 1585 n8 OLS wdlalas udi 0,5 A5 -1
ol A8 558 ) (635 Bolaall sl Y

Llam| BYs Lo Jpad! o Jo&5 85 5 madl oMladl -2
AW bl bliul df 2% L§jl t Llaxl Lolid] e
ML) 348 3

e 5 U LSlas 5,000 Ml 3,081 0,5 5 -3

el § TS 1,585 Aels wlaalin )b 5T B ey 5 -4
.5yl

Jie
dor g Gay X5 9 Xy 5 Vi Ol prie OW LW Uy

bl Y1 48 ghuaa (1-5) Jgda
Y X2 X3
Y 1 0.8573 0.8574
X2 0.8573 1 0.9999
X3 0.8574 0.9999 1

oo 49 1 gols il obe Loty clalize Ulaze st
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G @bl Lo Wamy op il oy el M ALY 6,5

NSy corpn X3 il o Y e X0 T of g5y «2-5) Jyukd

LUl el O3 01 el T2 Tl ooy s gine s oy il
s X2 oty 358 A8 (e Jlly ool Ly LS Y pn

(Sl 73 gailf) slaaiy) &l (2-5) Jsea

Dependent Variable: Y
Method: Least Squares

Date: 05/24/12 Time: 11:54
Sample: 1 25

Included observations: 25

Variable Coefficient Std. Error t-Statistic Prob.

C 35.86766 19.38717 1.850073 0.0778

X2 -6.326498 33.75096  -0.187446 0.8530

X3 1.789761 8.438325 0.212099 0.8340
R-squared 0.735622 Mean dependent var 169.3680
Adjusted R-squared 0.711587 S.D. dependent var 79.05857
S.E. of regression 4245768 Akaike info criterion 10.44706
Sum squared resid 39658.40 Schwarz criterion 10.59332
Log likelihood -127.5882 Hannan-Quinn criter. 10.48763
F-statistic 30.60702 Durbin-Watson stat 2.875574
Prob(F-statistic) 0.000000

c:.‘iu‘ ‘!LF J.-.aj-_’ X3 Fl‘ L.é-:\g-_, dslall \-JL.GJ J-;N
Blaxl gpmay corge X2 0F G amy «3-5) Jydr G ddy all
.(7.98 L.SJL"": t Z-;L&‘)
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(X3 <hla) jlaai) il (3-5) J e

Dependent Variable: Y
Method: Least Squares
Included observations: 25

Variable Coefficient Std. Error t-Statistic Prob.

c 36.71861 18.56953 1.977358 0.0601

X2 0.832012 0.104149 7.988678 0.0000
R-squared 0.735081 Mean dependent var 169.3680
Adjusted R-squared 0.723563 S.D. dependent var 79.05857
S.E. of regression 41.56686 Akaike info criterion 10.36910
Sum squared resid 3973949 Schwarz criterion 10.46661
Log likelihood -127.6138 Hannan-Quinn criter. 10.39615
F-statistic 63.81897 Durbin-Watson stat 2.921548
Prob(F-statistic) 0.000000

’L.Jl e et Xsla:uua.«:.«i C"-"‘J‘ A Bslel oy

oJL..»Ylg_..:-_,.AJ lJ.:- (_S}MX:% OTLSJ-‘J «(4-5) J gad |

(X2 cida) oY) il (4-5) dga
Dependent Variable: Y

Method: Least Squares
Included observations: 25

Variable Coefficient Std. Error t-Statistic Prob.
C 36.60968 18.57637 1.970766 0.0609
X3 0.208034 0.026033 7.991106 0.0000
R-squared 0.735199 Mean dependent var 169.3680
Adjusted R-squared 0.723686 S.D. dependent var 79.05857
S.E. of regression 41.55758 Akaike info criterion 10.36866
Sum squared resid 39721.74 Schwarz criterion 10.46617
Log likelihood -127.6082 Hannan-Quinn criter. 10.39570
F-statistic 63.85778 Durbin-Watson stat 2.916396

Prob(F-statistic) 0.000000
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Xs oy ¢ il Jo Xo aeld Tasten (ladl dis { et
Llarl & o LMy «5-5) Jaudl gy S pledl o fuads
A omdy i R? lazy (1521.542) i dmis o £

(X3 (8 X Jhadl) jlaniy) gilds (5-5) J g

Dependent Variable: X2
Method: Least Squares
Sample: 1 25

Included observations: 25

Variable Coefficient Std. Error t-Statistic Prob.

C -0.117288 0.117251  -1.000310 0.3276

X3 0.250016 0.000164 1521.542 0.0000
R-squared 0.999990 Mean dependent var 159.4320
Adjusted R-squared 0.999990 S.D. dependent var 81.46795
S.E. of regression 0.262305  Akaike info criterion 0.237999
Sum squared resid 1.582488 Schwarz criterion 0.335509
Log likelihood -0.974992  Hannan-Quinn criter. 0.265045
F-statistic 2315090. Durbin-Watson stat 2.082420
Prob(F-statistic) 0.000000
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ol e cdlalt T (el k{ ) (6-5) Jogusn

Year F PF PB N Yd
1946 12.8 56.0 50.1 24402 1606
1947 12.3 64.3 71.3 25268 1513
1948 13.1 74.1 81.0 26076 1567
1949 12.9 745 76.2 26718 1547
1950 13.8 73.1 80.3 27766 1646
1951 13.2 834 91.0 28635 1657
1952 13.3 81.3 90.2 29408 1678
1953 13.6 78.2 84.2 30425 1726
1954 13.5 78.7 83.7 31648 1714
1955 12.9 77.1 77.1 32576 1795
1956 12.9 77.0 74.5 33574 1839
1957 12.8 78.0 82.8 34564 1844
1958 13.3 834 92.2 36024 1831
1959 13.7 84.9 88.8 39505 1881
1960 13.2 85.0 87.2 40871 1883
1961 13.7 86.9 88.3 42103 1909
1962 13.6 90.5 90.1 42882 1969
1963 13.7 90.3 88.7 43847 2015
1964 13.5 88.2 87.3 44874 2126
1965 13.9 90.8 93.9 45640 2239
1966 13.9 96.7 102.6 46246 2335
1967 13.6 100.0 100.0 46864 2403
1968 14.0 101.6 102.3 47468 2486
1969 14.2 107.2 111.4 47873 2534
1970 14.8 118.0 117.6 47872 2610
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Dependent Variable: F
Method: Least Squares
Date: 12/19/15 Time: 18:54
Sample: 1946 1970
Included observations: 25

Variable Coefficient Std. Error t-Statistic Prob.
C -1.988398 12.98474  -0.153134 0.8799
PF 0.039502 0.031015 1.273645 0.2182
PB -0.000777 0.020200  -0.038453 0.9697
LOG(YD) 1.770237 1.872606 0.945333 0.3564
N -3.14E-05 3.28E-05  -0.957715 0.3502
P -0.355258 0.353120  -1.006054 0.3270
R-squared 0.735631 Mean dependent var 13.44800
Adjusted R-squared 0.666060 S.D. dependent var 0.533948
S.E. of regression 0.308555 Akaike info criterion 0.691730
Sum squared resid 1.808918 Schwarz criterion 0.984260
Log likelihood -2.646625 Hannan-Quinn criter. 0.772865
F-statistic 10.57385 Durbin-Watson stat 2.214949

Prob(F-statistic) 0.000057




229 Multicollinearity >wiall Jadll Lig ¥ | 5 Juadl

E_)L..f-l 'JTJ ‘3-.')-0“ J}F < Malall 09 dazeia pr 3.7‘::'....” oda
L).é.x{ L8 0> I.Sl ALl oda J.G.IQJ J.;_, cw‘,:.e J}F SMalas B
Sl S e ol ) of T d(ledan 28) JULT Jorr o el il
Sdmla ‘_;b:'- .LL;_;‘ 249

Lalwat VI sVl G5l anal 3 L1 Lt B1S 13) S5 ool e
3 Lod &3y Jad¥1 e 040 Uslall s J3 4k Jlesl,
& R? dagiy 8,15 Lesls sl (Lt LLs,5 olL3f dla cils
Al b 1 ol 2l L po gy 5101 0,666 (5 5L
Q}.i:! Nt} G:Jl_);-;!:.d io gost JT CJ_} Lﬂgb cal‘,:.i:ll Jl JJa.oT cdal
OMWlaze I ST sue 5 4l CL:U J=ddl W ks eL,SJ"‘"" Lebols,l
i bl Bl o i Laddsy i e L LLLYI 0,K
.0.946 L_SJL“:’, Ydt 3 Nt o LU_)Y' f_)lSJ cr-b..ﬂ'

Ly cotm oo D2 & aledl laasl O uSGiell o sy ¥
ol olde J5 dE Ll el e saalall LS of
Hen iy all ity Ao 1y L3l (o) 2l PG, e il
& 4 el oo Jads Guptld LG ALYl Jog il s
lgnmy oo o] 2l 581 oy il g ams il Ul



Multicollinearity saiall sl bli ¥ | § Jeail) 230

‘T?.lﬂj-‘ ..lau‘)'}“ -, :.i.ﬂjjl‘ EJLJYI U"S"f Lﬁéﬁ.ﬂ‘ Y %’.’;L.Ui .Ial.J_,Y‘
P oY sl dalas of J—s:*u 2D L—«-«U B =I5 O 50 sl
REIRY

VIF G.P N éj.u (Al 3_;_,]:.5— Jl_;:-&',._s d.U.\SJ Lwl.::.]| ‘..ér..,é.‘n'
el ot bUs, Y1 6y gkt Tpts VIF > 5 5,85 ol Dslaald

Variance Inflation Factors

Date: 12/19/15 Time: 18:57

Sample: 1946 1970
Included observations: 25

Coefficient Uncentered Centered
Variable Variance VIF VIF
C 168.6034 44273.21 NA
PF 0.000962 1857.920 42,.88122
PB 0.000408 843.1285 18.77374
LOG(YD) 3.506653 52571.80 23.50889
N 1.08E-09 403.8103 18.51974
P 0.124694 5.238885 4.400663
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Dependent Variable: F
Method: Least Squares
Date: 12/19/15 Time: 19:01
Sample: 1946 1970
Included observations: 25

Variable Coefficient Std. Error t-Statistic Prob.

C 7.961108 7.773354 1.024154 0.3180

PF 0.027993 0.028533 0.981075 0.3383

PB 0.004692 0.019336 0.242675 0.8107

LOG(YD) 0.360363 1.154974 0.312010 0.7583

P -0.124462 0.257573 -0.483211 0.6342

R-squared 0.722869 Mean dependent var 13.44800

Adjusted R-squared 0.667443 S.D. dependent var 0.533948

S.E. of regression 0.307916  Akaike info criterion 0.658876

Sum squared resid 1.896243  Schwarz criterion 0.902651

Log likelihood -3.235945 Hannan-Quinn criter. 0.726488

F-statistic 13.04200 Durbin-Watson stat 2.236966
Prob(F-statistic) 0.000022
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Dependent Variable: F
Method: Least Squares
Date: 12/19/15 Time: 19:04
Sample: 1946 1970
Included observations: 25
Variable Coefficient Std. Error t-Statistic Prob.
(& -5.168676 4.832730  -1.069515 0.2970
PF/PB -1.930897 1.430728 -1.349591 0.1915
LOG(YD) 2.711743 0.656781 4.128838 0.0005
P 0.005197 0.280080 0.018554 0.9854
R-squared 0.639721 Mean dependent var 13.44800
Adjusted R-squared 0.588252 S.D. dependent var 0.533948
S.E. of regression 0.342621 Akaike info criterion 0.841263
Sum squared resid 2.465174 Schwarz criterion 1.036284
Log likelihood -6.515793 Hannan-Quinn criter. 0.895354
F-statistic 12.42938 Durbin-Watson stat 1.597750

Prob(F-statistic) 0.000069
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Variance Inflation Factors
Date: 12/19/15 Time: 21:06
Sample: 1946 1970
Included observations: 25

Coefficient Uncentered Centered
Variable Variance VIF VIF
C 23.35528 4973.898 NA
PF/PB 2.046983 409.7554 1.083755
LOG(YD) 0431361 5244913 2.345404
P 0.078445 2.672978 2.245302
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Ll o S1 LM Adlasl 9,55 Lk ppladl Cdkest]
- : 5 2 "
P il ot ‘(LM—@‘“*‘ >xp-1,a) i A
oo J31 p-value «ils 13) Ll L5 Al b iy value
La=0.05 Q}g}'bhlﬁ-} (94 ai_,.uu (S foamd
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Jlie
> cHeteroskedasticity Ll CaMastl jlastl Uyl 13)
W ol gladd | gs* Breusch- Pagan iz

ZUl e (MANU) Zeluall § BLAL Lol ludl ,um -1
(S 3 pel) (1-6) Jyudl 2Ly elisauly (GDP) JaY!

MANU = B, + 8,GDP+u,
MANU = -836.2304 +0.0998 GDP

SN Dolas (@) Jly o Joad o
L;L‘:M delull J'EY‘ JJ.E -2
47 =9336 +102.9405 GDP

Dependent Variable: UA2 (i)
Method: Least Squares
Date: 12/23/15 Time; 11:33

Sample: 1 20
Included observations: 20

Variable Coefficient Std. Error t-Statistic Prob.

C 9336466. 12718691 0.734074 0.4724

GDP 102.9405 84.07357 1.224410 0.2366
R-squared 0.076884 Mean dependent var 19869636
Adjusted R-squared 0.025600  S.D. dependent var 42441762
S.E. of regression 41894985  Akaike info criterion 38.03387
Sum squared resid 3.16E+16 Schwarz criterion 38.13344
Log likelihood -378.3387 Hannan-Quinn criter. 38.05331
F-statistic 1.499179  Durbin-Watson stat 2.022928

Prob(F-statistic) 0.236582
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oo S ol O Aol il Ll a0 3
HO :a] =dy =0
oo cikz BV e a ol sy Al L0l 0,5 L
 yinall
LM =NR* isla~| ol -4
LM =20x(0.076884) =1.53768

ol ¢ 201,005 =3.84 of L -5
b July LM =1.53768 < x°0,005) =3.84

S G s gy pe miady Lulld1 Ll
Lﬁu ._)T L‘sTEOI:O.OS I:ubu (S s Lo L‘ﬁ_L:;'J‘ Mot |
Al M ol S gl Uk

Glesjer LM test , ;x4 (@
o opy YU ol ghdl Je Glesjer (1969) )Lzl fazal

035 o LI 5shdl eliul Breusch- Pagan Les| Ol ghas
16 Uslas e de Ll Llady|

e Dsles () ly Jo oty (69) zist A& -
RPAN]

W de Ll LladYl i -2

| = ey + ayZo; + a3 Zs; + .+ Ay, Z v (6.12)
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vegal HlEmadly e W1 Gloval! ZILUT9 Asla gl he Liall Sblinalt el (1-6) Jad
2010 (L% 9a Hgulatis VAl ) st pall gt

Myl 3lsy E‘U’l i":i"

B
a7 “;M ;l:n istay |

! GDP MANU
29806751717136 -5459556 26970 4437 | o2
1622560652802440 | -40281021 | 303812 28935 | <hLYI
17963737873225 -4238365 20725 3923 | gedl
10392454455289 -3223733 42109 6602 | L~y
731629845503649 | 27048657 | 161736 8036 | skl
79190243232100 -8898890 1184 30 | s
3179014159266010 | -56382747 | 457058 44757 | 4o gndl
270746752819456 | -16454384 69568 5904 | Ol sl
110926541715889 | -10532167 55621 2501 | gy g
1992627643544160 | 44638858 | 123147 3300 | Sl
212818584419809 | -14588303 60338 6170 | Ole
318265492960009 | -17839997 | 122903 9403 | ki
76513857728400 -8747220 560 24 | e
98458288438225 9922615 132065 6623 | <yl
180138729166929 | -13421577 39873 3007 | ok
47860107610000 -6918100 74763 3451 | L
22500000000000000 | 150000000 | 225339 35166 | s
7222538000484 -2687478 96805 12909 | <Al
87794351378496 -9369864 3701 123 | Wl
147375302471329 | -12139823 28181 2291 | el
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Lo il 05555 it 2 il Lol L3l 2ol 0, -3
L LS bl MY dwlu Y

Hyiay=ap =--=dy, =0 (6.13)

oo il Y o @ el g sl il 0,55 Loy
il
olalll ske N > (LM =NR> Ulal x| -4
R 5 «(2) sphdl 3 delldl HludYl us & dedserndl
77 s IM Blax| 65y QAN b sl Jolas
Pl 4 ol
MY (g gima I3 s ety Ll Y1 Lo a1 25 5 -5
o | Ladll e ST LM Llax| 045 Lidzs opll
p-value Zod olu> «.(LM—@M‘ >x§_1'a)
oo BT povalue Lo <SS 13 Lul¥1 L300 as 3,
(ax=0.05 J_,S.?La‘éebghéjl A L yos (G g
e N & (LM =N*R* d LM isles| OlL4
Ol GU3 ey delldl HladS sl fales R coluaalsll
glexa¥ly LM islasl i A1 LM

Jte
Glesjer (1969) jlestl ol 2y Galudl U wlly Gobas s
S Lin Bslae (%) g Jo Joats (6.9) ¢34 5 -1
(1-6) J gkl & s
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P S asldl a2yl ds 2
4] = 2333.06335 181 + 0.00603442 855937 GDP
toldl O Al s ally Ll sl -3
a ! S 9> 3 Z.Lg..kﬂ E.r.a,aﬂ uﬁ L..’.:, ‘Ho:a1=42=0
Sl e Ciliz 5Y1 e
:L,L.‘LAS‘:..JISJ LM = N R? Llax| ;........4.--4

LM =20x0.040497 — 0.80994
Lol L& (LM =0.80994 < 220005, =3.84) of L, -5

Lgina (5t wio uilacn Il opls of (gl il
Sl Sl Y Zoes USy 1day ¢ 0.05

Harvey-Godfrey LM test s (7

bl Bl Ll Godfrey (1978) 4 Harvey (1976) Jsb
2;‘]&“ _,:v.l.“ U.LG calsy gl E;.I:.%L\ pL..‘:...nl.! Ll C‘Jbl:.‘;-I >
In(ﬁf)z ay+ay Ly + a5 + ayZ ;i +V; (6.14)
doldl HludS LM = N*R* & S LM Lslax )55
oMol Gow LS LM LlarY i Al Lol
Sl G‘:l::.il 455 oYl e fgd

b LS gl 5lSy (6.14) Wslall U5
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Dependent Variable: LOG(U*2)
Method: Least Squares
Date: 12/23/15 Time; 12:44

Sample: 1 20
Included observations: 20

Variable Coefficient Std. Error t-Statistic Prob.
C 14.86978 0.895480 16.60537 0.0000
GDP -4.02E-06 5.92E-06 -0.678826 0.5059
R-squared 0.024961 Mean dependent var 14.45862
Adjusted R-squared -0.029208 S.D. dependent var 2.907529
S.E. of regression 2.949685 Akaike info criterion 5.095913
Sum squared resid 156.6115 Schwarz criterion 5.195486
Log likelihood -48.95913 Hannan-Quinn criter. 5.115351
F-statistic 0.460805 Durbin-Watson stat 1.728171
Proh(F-statistic) 0.505883
oSy el W LM =N*R*  Liles| G,u5 o

LM =20x0.024961 = 0.49922
L ol by s W A Ly Ll sda o)l
sl Ll s, dll i A 77 L e il 0.49922

Park LM test , s (s

i el LM LY S [t Park (1966) b
ok LS cilS Il A3 5 gl sty Bl S Las Y1 § ool e
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ln(ﬁf)z a +a, ln(sz-)+ a, ln(Z3,¢)+...+ a, ln(Zp,-)+ v, (6.15)

Ll lgoliy deldl HldYl 0 LM =N*R? .4

o
LS lidl &Sy (6.15) Dslall 3 LS weludl gyl s
Dependent Variable: LOG(UA2) .
Method: Least Squares
Date: 12/31/15 Time: 19:49
Sample: 1 20
Included observations: 20

Variable Coefficient Std. Error t-Statistic Prob.

C 11.56297 4.219349 2.740464 0.0134

LOG(GDP) 0.270313 0.389046 0.694811 0.4960

R-squared 0.026120 Mean dependent var 14.45862

Adjusted R-squared -0.027985  S.D. dependent var 2.907529

S.E. of regression 2947932  Akaike info criterion 5.094724

Sum squared resid 156.4255  Schwarz criterion 5.194298

Log likelihood -48.94724  Hannan-Quinn criter, 5.114162

F-statistic 0.482762 Durbin-Watson stat 1.645660
Prob(F-statistic) 0.496046

wilSy welldl HludW LM =N*R*  islasl LW o
fh LS Dol
LM =20%0.026120 = 0.5224
L ol by cpmy o A Ladll dagdll ode ol
Wl Lwlo¥ Lb il Jiiw o Al 2% 2o ol 05224
e sl iy
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Goldfeld-Quandt test skast (o

pr ¢ oA }b.b |JL.._,-1 Goldfeld and Quandt (1965)

$N el gk G O Bl L s dr S
s {y s 0K Lgall sl s 252 pls OB ((homoskedastic

S9! o Gelatl) B Sl 048 oy il e 2T 65
Slpall Ll Gl g 02) Flodl b gl )yl
1l ol plad-| Goldfeld-Quandt test jLas| & (g il
iy Wl bl b, ol ol sl usl Wad -1
(591 o8 o1 Ll o ) W5 el L olmlie
salall Gdg Cuslee 05 J LM Wl 32 0y 2
Ln-c) oo LA LAl 088 JWly 48
Ladl 058555 583l ol JoY1 Bl endniy aalia
.Y il Al
Al Jo ¥l anel) g pall ol Ml Jladl i oz -3
ety e p e SO (1) 55kl 3 pasadl X faall
Aslee JSI SSR C,.,.;GL;
ok LS F Llas| ol 4
_SSR )
SSR,
Foislarl g58y apSll odll (SSR) Ludl § 0,5
F(%(n—c)—k.%(n-—c)—k) A A gy

(6.16)
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homoskedasticity Ll gyl Ll Lo |l o g -5
. F—4ailaal > F@ﬂ] —sls l.‘il
4 gluze (L | 39de- cSlS 131 af L’.ﬁ M‘ ol 5y oﬂb

13y e S JL-.M Sl 5 0,5 homoskedastic Ll
A0 (ol $5ld) Lol 25 2 oA A D gimn Ll cilS

(2-4-6 § ;oladl
White's test Caalg s (o

b Al OGN Lages T T jLasl White (1980) b

Of ¥I (LM Lzl SIS 4oy cdall Sl Yl G el G.H Jstad

Y () el D%l e Bandl &l oy Y (D) LI 150 o

ok & () «Breusch-Pagan ,LastlS dmubll 453 o dazny
Adeludl Yl G Zg I als

fht WS D 0 s 3 58 White jlast] ol ghast 5
Y =By + By Xy + B3 X5+ (6.17)

S B s ld izl LM wllatt § ol b st

0 = a +ay Xy, + a3 Xy + A, X5+ as X2 +a, Xy, Xy, +v, (6.18)

Szl gy (il ol Wbl 2 e 1ol e sl ol
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Engle‘s ARCH teStJl:Cal G
L_§ RNl LYl 54y LY s oex g ol el S5aS f
ysd) dydor o sgie Engle (1982) pliy AN 25502 Wl 550
A Uathl 3 o Yoty Ukl 3 g 5 3 iy 3101 B,y
Autoregressive  Conditional el 9 TL A pkny
u, s O & 4 iwludl 5 Sl Heteroskedasticity (ARCH)
Z(llfz_l)'é.b-b 8 Uasd | 3 g & r-‘.b.!‘ <l b sl U.LQJM" J
Pl e 5L JUT AN o5 48
Y, =By 4B Xy + By X+ B X, +uy (6.19)
tARCH(1) wldas s Uad | 5 pus s 0f 53l
var(y,) = o7 =Yo + Yt (6.20)
Sl T).c...o Y1 0% var(y) & S bl ey 413
.Homoskedasticity -l w3 Jub, . gf-' =70

P ARCH (p) Mol 45 3 gl o 58 855

var(u,) = 0] = Yo+ Vit + Yoo+ F Y U, (6.21)
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(ARCH jT5 4o pe) Al Y1 45,301

‘gt b ARCH Jt jlesl ol yhas Loty

(%) S5 e Jpadls (6.19) Z3E B o -1

3 AL s el ad e @) S e bl s -2
SRR

(2) wldl ULl e LM = (N = P)R? iglasr! ol -3
32| & gl (g gtenn Lo (LM—’*—;ﬁL-mJ >xg) cals (3l
gty (ARCH T sy pie) Ll 20 il L 5
-3 32 30 ARCH 1

Sl Qadis ) e -4-6

ded () 1oty UKL Jo wand gl Skl sy [3)
generlized least Loaall (g aall wilay Ml 22 b 5okas, sl pis
= s (weighted least squares e Al ,f) squares (GLS)
oy bl (g aall Ol M aG b e 5elis 25T coladas i 4o
Sl bl @b of Ly (©) o o Llasly Sl ol Lo gue
O Y] dize Lgzals OF o JLadll &3 lll e Lol (5 ol
gty ABU 1 Lglasly AR Ll s il Ul
Lle «(6.8) Lrnall e slawVl ¢ Zslas]y 42811 L s
Bl PTG Y g ual Lhad)l olodall L o i Y Ll
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Generlized Least CZliaall (gidall Oilagyel! jady 0ty -1-4.6
Squares (GLS)

Sl 73 5l Js
Y =By + By Xy + B3 Xy +. 4 B Xy (6.23)

J&s avar(u,-)=0',-2 ¢l egabaa né ol u L5 of S
dd grlsbl Sl e (6.24) dslall § do US ety UL oda
tJde c.'_:’)-f e Jat y o; lasdl

Y. 1 X5 X3; Xy ;
ol S, Ny Yt SN, Wik BERONY; pict - AL (6.24)
g; g; O; a; O o;
‘JT
¥ = B X0+ Ba X BXy ¥ + B X gty (6.25)
e WS Jaall 3 gatdl ol 045
2
U; vani; g;
Var(uf)= va{—’z] = —Q = 5] (6.26)
0; g; O

3 s X33 Xop 5 Xyp e ¥ ludl 2B 0SB,

sty BLUE geai Jly Lialadl (5l ol A1 plaszaly Xy

Generlized Least Squares Laall (g aall Slag b ol 2 YI Lia
(GLS)
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Jlie
S JSl s g GRSl Wslae s s ) 13
Price = 5 + , Rooms+ B Sqfeet +u,
Ak ‘é"_g ciLudiy <l sus v A P | dolny S
Ul Usladf
Dependent Variable: PRICE
Method: Least Squares
Date: 12/31/15 Time: 20:52
Sample: 1 88
Included observations: 88
Variable Coefficient Std. Error t-Statistic Prob.
C -19315.00 31046.62  -0.622129 0.5355
ROOMS 15198.19 9483.517 1.602590 0.1127
SQFEET 128.4362 13.82446 9.290506 0.0000
R-squared 0.631918 Mean dependent var 293546.0
Adjusted R-squared 0.623258 S.D, dependent var 102713.4
S.E. of regression 63044.84  Akaike info criterion 24.97458
Sum squared resid 3.38E+11  Schwarz criterion 25.05903
Log likelihood -1095.881 Hannan-Quinn criter. 25.00860
F-statistic 72.96353 Durbin-Watson stat 1.757956
Prob(F-statistic) 0.000000

LS &zl <ilSy Breusch-Pagan-Godfrey jlzst| ¢l o) £

ok

-
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Lyae iS5 1057632 <ilS LM Lobar] Of Y1 it
: L“,.L LS msladl <ilsy cHeteroskedasticity

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 5.805633 Prob. F(2,85) 0.0043
Obs*R-squared 10.57632 Prob. Chi-Square(2) 0.0051
Scaled explained SS 23.13241 Prob. Chi-Square(2) 0.0000
Test Equation:
Dependent Variable: RESID2
Method: Least Squares
Date: 12/31/15 Time: 20:54
Sample: 1 88
Included observations: 88
Variable Coefficient Std. Error t-Statistic Prob.
C -8.22E+09 3.91E+09 -2.103344 0.0384
ROOMS 1.19E+09 1.19E+09 0.995771 0.3222
SQFEET 3881720. 1739736. 2231213 0.0283
R-squared 0.120185 Mean dependent var 3.84E+09
Adjusted R-squared 0.099484 S.D. dependent var 8.36E+09
S.E. of regression 7.93E+09 Akaike info criterion 4846019
Sum squared resid 5.35E+21 Schwarz criterion 48.54464
Log likelihood -2129.248 Hannan-Quinn criter. 48.49421
F-statistic 5.805633 Durbin-Watson stat 1.649127
Prob(F-statistic) 0.004331

o.:LA JJ—_, cvar(uf-):a,-z L§T tJL.J.a J:’.'G Uaj-l e CJ‘«’.L:S [_)T LC.J
Wasd) aod g3lembl Slp=oY) e GAMI lawl Dolaoe § o JS s UKL
Lokt LS 6231597 (g5l sl o;
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Price Rooms SqFeet Price/ o Rooms/ o SqFeet/ o
477500 | 7 3529 7.66256226 | 0.00011233 | 0.05663075
310000 | 6 1386 497464775 | 9.6284E-05 0.02224149
471250 | 5 2617 7.56226694 | 8.0236E-05 | 0.04199566
375000 | 5 2293 6.01771905 | 8.0236E-05 | 0.03679635
713500 | 5 3331 11.4497135 | 8.0236E-05 | 0.05345339
725000 | 5 3662 11.6342568 | 8.0236E-05 | 0.05876503
300000 | 5 2634 481417524 | 8.0236E-05 | 0.04226846
466275 | 5 2754 748243187 | 8.0236E-05 0.04419413
575000 | 5 3880 9.22716922 | 8.0236E-05 0.06226333
209000 | 4 1674 3.35387542 | 6.4189E-05 0.0268631
idalie BB LUl 2ndl ool opa olialin 10 sis 120-She

IU.L LS Jﬂ-\aﬂl RE ) c—ua‘.‘] Aolall puas slay
= ﬁl +fy——— sl B o - Safeet , 4
o; o; o; 0o
Lyl 1da  eudy ‘:Qéwl S el il L pliszaly Lajuds
=il .Generlized Least Squares (GLS) Luaall (g auall wlay AL

Price;

Dependent Variable: PRICE
Included observations: 88
White heteroskedasticity-consistent standard errors & covariance

Variable Coefficient Std. Error t-Statistic Prob.
C -19315.00 41520.50 -0.465192 0.6430

ROOMS 15198.19 8943.735 1.699311 0.0929

SQFEET 128.4362 19.59089 6.555914 0.0000

B> s J—.alfﬁ.lﬁiulﬂtﬁl..ap-_, ngl:alkwl@:wd'f'
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o paldt (6 yialt Oilagpall hGy 2 -2-4.6

var(u) c =c’Z 2 (6.27)

o GLS ¢l 2| 9 E&J_)Md.a,_ic:r Qﬂa|£&.‘:ﬂ do| Z, &~
¢weighted least squares (WLS) dsx Ml (g aall il M
il g Wl ey gl @ 3540 LW 0L G
ok LS Lol 23 paddl 4 dmis @ =1/Z;
0%, =B, + B, (X, wi)+BB(X3i @)+ ..
+Bk(inmf)+(uimi) (6.28)

sl
Y:* :BIX:; "‘BzX;' +[33X;i +°"+BkXZi ‘H‘: (6.29)
Zi & da e @l pize A (%) Lazedl 5 5ud AL
(UL a.iALj Lyl 0 4S5
varlu; )= Var[; J=02 (6.30)

o el il Gl Yl A J4 Uy

JHEYT G ] ey ol d L e Dslall adn OF 2o

Zi=Xy O o ey (629) G Xy Jele (B) Y
igli LS dslall c.:..g:qlL*JL,_,
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Aomal! G Irabagonthl s liuall Cublinalt el (2-6) Jocta
2010 ¢ (5¥53 G5alally unsll) Tust ol Jguatl usal 5lsimantly (o ¥1
Z3L gl
ade oloxalt aliall
Sl | teaW | jaelialt
GDP/POP | MANU/POP | POP GDP | MANU | pupun

4413 726 | 6111 | 26970 | 4437 aa,
36763 3501 | 8.264 | 303812 28935 | wiuyi
15772 2986 | 1314 | 20725 | 3923 ., .
3994 626 | 10.542 | 42109 | 6602
4512 224 | 35847 | 161736 | 8036 | s
1283 33| 0923 1184 30| i
16582 1624 | 27.563 | 457058 | 44757 | e
1668 142 | 41.709 | 69568 | 5904 | s,
2698 126 | 20618 | 55621 2591 |z,
3686 99| 33408 | 123147 3300] o
17669 1807 | 3415| 60338 6170] ou
72338 5534 | 1.699 | 122903 | 9403 i
809 35| 0.692 560 24| L
36869 1849 | 3582 | 132065 | 6623 | <.
9924 748 | 4018 | 39873 | 3007 ol
9617 444 | 7774 | 74763 | 3451 L
2864 447 | 78.685 | 225339 | 35166 |
3035 405 | 31.894 | 96805 | 12909 | o au
1037 34| 3.570 3701 123 | Wb,
1217 99 | 23.154 | 28181 2291 | o
2011 o gl ol (g5l il o o8l 221 Gyt poall
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Xoi X3 Xki |, Y
. ——+ + ook B =L 4L
Z By Bo—= Z B3 2 Bk z. 'z, (6.31)
o
Y, .1 . Xy X,
A i, =i LB e B, My W
Z B, z Py —= Z Bs B z 'z (6.32)

oo LS Gz A1 5 hall il yall JSHI Lin pisnal 3]

P isdall coenly cidd Jid s O g OMlas e J puadl

(6.23) gigeddl G Joo Julre SilS Lazg <(6.32) & ol udl oY

S Ly (6.32) G Joo Jolne B Lodall sl (6 2T g oay

G X3 A G ol oze 1 (6.23) Lol pdsedl 3 alall
AN iy (631) 3 chall jlatl Cgy (6.23)

Jlie
e (MANU) dsleall 3 BLAL Zagdll Hlidl a5 sl 13
g3l (26) Jdl Slly plasauly (GDP) JaNI 31 psll
P
MANU =, +B,GDP+u, (6.33)
«Heteroskedasticity :plall Ml USan 3525 (o1 561 Lo
SELy 0l sde o Clblall mn Land Ml uT 0485
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MANU 1 GDP u
=p + 5 F (6.34)
POP POP POP  pOP

6,000

5,000 -
g: 4,000 —
&
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hea ¥ loalt ZILY (0 dliasmg alualll o 3pall uas 15-6 48y JSod

«GDP/POP _Je MANU/POP s (5-6) JSaIl o

«Heteroskedasticity 4wy g | sy O Jo Londll o Al
A2 Ul e 3, Las Jgs 10 pddwins (6.34) Huii Ledis
qﬂﬁﬂ c:J'.aJJ C_”*_’ «doad Za.&r_,.- JJ.: 10 4 Laass L‘:i “,JLI?Yl
Laii o Jydl) 1755079 5 Jo-l Ladses Jyall 1482436 ¢ SSR
Ylarl o Joady LU Ldll Lo Jo¥1 2eall 2 o3 ¢
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Sl fpad (B pmee Do il Ll CSlS 3]y (1184 $olus Q—“ F
do ot MY Ll 553 B § Gk dd o J guad
Lr bl Lol 055y 5 Lgme g Lo Lgadh s DU o

3.07 a Fig gy itlaY

20
16
“5 12
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-
Z
= L
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.00 T T T T
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1/GDP* 1000000
usEnnag e Al ZILN (e heliall uas 16-6 438 Joad
@ lea ¥t lomal! il

Lary i Jo GDP Led cu) 5 (6-6) 2l Lo

Sl e g et UL i Q3 OBy (GDP L Sas s &Ll GDP

Ll 0,5 Lledly 340000000 5 21273566 dedll Ll il
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Dependent Variable: LCONS
Method: Least Squares

Date: 08/21/15 Time: 21:15
Sample: 1985Q1 1994Q2
Included observations: 38

Variable CoefTicient Std. Error t-Statistic Prob.
C 2.485434 0.788349 3.152708 0.0033
LDISP 0.529285 0.292327 1.810589 0.0788
LPRICE -0.064029 0.146506 -0.437040 0.6648
R-squared 0.234408 Mean dependent var 4.609274
Adjusted R-squared 0.190660 S.D. dependent var 0.051415
S.L. of regression 0.046255 Akaike info criterion -3.233656
Sum squared resid 0.074882 Schwarz criterion -3.104373
Log likelihood 64.43946 Hannan-Quinn criter. -3.187658
F-statistic 5.358118 Durbin-Watson stat 0.370186
Prob(F-statistic) 0.009332
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«Breusch-Godfrey LM test pluswauly Hlas¥l ol oY, idoas
Z,_;Lﬁ? J..a.é; ;-LL:.!‘ ol b c._;t.! ol (-é.ﬁd) _)|J$Y| C:L.: rJ:-e.......s
(A2t Gyt o) Breusch-Godfrey LM test ,Las o] i)

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 17.25931 Prob. F(4,31) 0.0000
Obs*R-squared 26.22439  Prob. Chi-Square(4) 0.0000

Test Equation:

Dependent Variable: RESID

Method: Least Squares

Date: 08/22/15 Time: 11:53

Sample: 1985Q1 1994Q2

Included observations: 38

Presample missing value lagged residuals set to zero.
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Variable Coefficient  Std. Error t-Statistic Prob.
C -0.483704 0.489336 -0.988491 0.3306
LDISP 0.178048 0.185788 0.958341 0.3453
LPRICE -0.071428 0.093945 -0,.760322 0.4528
RESID(-1) 0.840743  0.176658  4.759155 0.0000
RESID(-2) -0.340727 0.233486 -1.459306 0.1545
RESID(-3) 0.256762  0.231219  1.110471 0.2753
RESID(-4) 0.196959 0.186608 1.055465 0.2994
R-squared 0.690115 Mean dependent var 1.35E-17
Adjusted R-squared 0.630138 S.D. dependent var 0.044987
S.E. of regression 0.027359 Akaike info criterion -4,194685
Sum squared resid 0.023205 Schwarz criterion -3.893024
Log likelihood 86.69901 Hannan-Quinn criter. -4.087356
F-statistic 11.50621 Durbin-Watson stat 1.554119

Prob(F-statistic) 0.000001

F laxly LM &las] oo JS o3 591 s peadl o (55
Loyl sgmmy piad Zoadall L5540l G20, g Ly e e Lagaddy
0.05 ;o J31 1 30 il p-value Lod iy peadty SISy ¢ ool
AN s ) B3 130 o 15 bl s gy Sl (795 22 5
of J Tty tlast ggme Wt ud 0590 oYl of Lits (o
Loyl slesl das dwiy (do¥) Byl e e fudedll LL3LYI
W tall e ooty sV Em ] e fudeta
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(191 (azylt 3a) Breusch-Godfrey LM test Shds ) @Al

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 53.47468  Prob. F(1,34) 0.0000
Obs*R-squared 23.23001  Prob. Chi-Square(1) 0.0000
Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 08/22/15 Time: 12:21
Sample: 1985Q1 1994Q2
Included observations: 38
Presample missing value lagged residuals set to zero.
Variable CoefTicient Std. Error t-Statistic Prob.
C -0.585980 0.505065  -1.160208 0.2540
LDISP 0.245740 0.187940 1.307546 0.1998
LPRICE -0.116819 0.094039 -1.242247 0.2226
RESID(-1) 0.828094 0.113241 7.312638 0.9000
R-squared 0.611316 Mean dependent var 1.35E-17
Adjusted R-squared 0.577020 S.D. dependent var 0.044987
S.E. of regression 0.029258  Akaike info criterion -4.126013
Sum squared resid 0.029105 Schwarz criterion -3.953636
Log likelihood 82.39425 Hannan-Quinn criter. -4.064683
F-statistic 17.82489  Durbin-Watson stat 1.549850
Prob(F-statistic) 0.000000

- ol Y € Lslaml a LS T Zadi e LM dglas| SULS
oY a1 oy L 311 L3, Y1y Uk
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&L el ooy Durbin’s h test 2z -4.3.7
bk Goell Ji6 e & DW Lol b (ala Gt
r QU Sl d G ol sl E-_S”:Jl

V=B + Xy + X5+ + X\ +7 Y, +uy, (7.14)
e o8 DW Ll S

ia J8 Laltszal oSs 4Lzl 43Las] Durbin (1970) x|
‘_,Jl:\'.” JS—:..” (h :\35L~d?-|) i;l..,a.:»-yl o .L:-B'J aasjd|

DW
hz(l— . J/l—:a? (7.15)

Osmdly —niysd Llal DW 5 oldalall sue n of S
J;.;z:“ Puadl JJL&L _)M| L,.:L:JI O’; K] L(7.IO) E.!;L-lb 3.0:,.41 E.,,aL-JI
.._';;1)]9’ J.g..ﬁj L@Lﬂ cv_‘)‘,z.” %.'il.a:-?l oda c.:} 3_&.5 :\.’.zajJ LGL‘.‘_H
‘s Lo A-test Hles

“:‘,3‘_,.:” ‘_;LP J_,...a:v.U OLS r‘..b-d’..ab (7.14) dsladl 28 -1

(7.15) Vsl cus h-statistics iglas! ol -2

tg LAl -3
Hy,:p=0 S Bl s Y

H :p#0 F13 bl sy
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S5 £ 58 Le @) T bl Al B Aslanl 05 4
S3E B (224196 T Al Lodll 0,% @=0.05 iy

R Gs9s 5L gl
C =b+bD +bP +b,C, +u,

cJa_....- Y U eda d.} ;C,L.H J...v..“ r«uul -] (5-1.”
LM ol Durbin’s h test sl rl-\:-.....dl CLA_, (DWW Lz ol

QU‘ 4:.-...';’.'.." u.LG ‘J..,a.AJ BIRTAN YJF i g Ltest

Dependent Variable: LCONS

Method: Least Squares

Date: 08/22/15 Time: 13:11

Sample (adjusted): 1985Q2 1994Q2
Included observations: 37 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

€ -0.488356 0.575327  -0.848831 0.4021
LDISP 0.411340 0.169728 2.423524 0.0210
LPRICE -0.120416 0.086416 -1.393442 0.1728
LCONS(-1) 0.818289 0.103707 7.890392 0.0000
R-squared 0.758453 Mean dependent var 4.608665
Adjusted R-squared 0.736494  S.D. dependent var 0.051985
S.E. of regression 0.026685  Akaike info criterion -4.307599
Sum squared resid 0.023500  Schwarz criterion -4.133446
Log likelihood 83.69058 Hannan-Quinn criter. -4.246202
F-statistic 3453976 Durbin-Watson stat 1.727455
Prob(F-statistic) 0.000000

s B Wlaxl ey DW= 1727455 Lolasl (gl
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( DWJ n
J= 2
2 l—ncrf

[1_1.727455J\/ 37 —L4E%e
2 1-37%0.103707>

h

Il

D L S - S ST

o Llesl 055 aley  «C=(0.103707) =0.0107551

1.96 &, Ll oo 31 WYy ch-statistics =1.0689 gyl

o Gl Y gl o iy Hy adll 2,80 Lab, § i
- S13 Bl

Z:JL':_H :\::;:2,'.}' uJ.P J“d' _)U.f.-\.“ |id LM test JL:’&! J._»_.:l:.'.‘.u

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.680879 Prob. F(1,32) 0.4154
Obs*R-squared 0.770865 Prob. Chi-Square(1) 0.3799

Ja g_é L}...L..:.c LU_ﬂ 29> r..U-‘- c.,a...v C.L.Jl oda o)
.Eb}m.dl

SN Sl W Eatia g e -4-7
Slpdia o Jamin gigadl § G BLl sy Jb

J
Jdo- g1 9 ;Uﬁ.ﬁs @‘R-A-’J 3.5.3._)]: .Jl.ﬁl Lf).’}"ﬂi NS QS}ESJ:} OLS
e L puale Gl L)
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Craglae P (asal Ladie - 1-4.7
A (G POt PO WURTLRTS|

¥ =By +BaXy +PyXy, +o 4+ B Xy, +u, (7.16)
o Jedan bL | &S PR VLG &;‘,’IS bl b o of e
f,\l.i t‘\:J.GJ Ld}?i ig-).dl
U, =pu,_; +g, (7.17)
8 rall ulp SUds Lﬁg_,:ii Lls of 3 1)l (7.16) Uslall < g 13)

-1
Yo =B +B2X 5 + B X5+ + B X+, (7.18)
(e ety p Ldall (7.18) Uslall Gl o
pY_ 1 =pPBi +Bp X5, +B3p Xy +e
+Bp Xy +PU, (7.19)
et s (7.16) Dbl o (7.19) Dolall 4
Y, -pt :[31(1_9)+52(er _PX2:—1)+B3(X3: ‘PX3H)+'“
+ B (X —p Xyt )+ (1, —p,,) (7.20)

aﬁ

Y =By + By Xy, + By Xy, + B X, +E, (7.21)
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s X =({¥-pr,) o
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Ll oda g.‘.’.?r.':j_, cldalill TR RS cj,q’.ﬂ J=f e
Lok LS dyYlsmle X, 4 Y, Just

Y =hy1-p’

I

X'*l:Xf] 1_(32

(7.22)

> SITRY MRS AR FUICCH PEEN PR T PP b+ AN S

<.3,&7&.24(7.21) Uslall T U of Ly comanll 41 o Gl Ak
gk Bogyme p IS 13 el it IBYI 3,8 L
il JUlly BLUE i Je Juady (7.21) Dol Ll OLS gl
:ﬂUJT).é.Ef'r-AJ-L‘ &l 4 b oty

Dependent Variable: RESO]
Method; Least Squares

Date: 08/22/15 Time: 15:31
Sample (adjusted): 1985Q2 1994Q2
Included observations: 37 after adjustments

P ad duomy (I )W LG

Variable Coefficient Std. Error t-Statistic Prob.

RESO1(-1) 0.799544 0.100105 7.987073 0.0000
R-squared 0.638443 Mean dependent var -0.002048
Adjusted R-squared 0.638443 S.D. dependent var 0.043775
S.E. of regression 0.026322  Akaike info criterion -4.410184
Sum squared resid 0.024942  Schwarz criterion -4.366646
Log likelihood 82.58841 Hannan-Quinn criter. -4.394835
Durbin-Watson stat 1.629360
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aanall (3 alt yf umd pote| Wi}

Dependent Variable: LCONS-STAR
Method: Least Squares

Date: 08/22/15 Time: 15:42
Sample (adjusted): 1985Q2 1994Q2
Included observations: 38

Variable Coefficient Std. Error t-Statistic Prob.
C_STAT 4.089403 1.055839 3.873131 0.0004
LDISP_STAR 0.349452  0.231708 1.508155 0.1405
LPRICE _STAR -0.235900 0.074854 -3.151460 0.0033
R-squared 0.993284 Mean dependent var 0.974724
Adjusted R-squared 0.992900 S.D. dependent var 0.302420
S.E. of regression 0.025482  Akaike info criterion  -4.426070
Sum squared resid 0.022726 Schwarz criterion -4.296787
Log likelihood 87.09532  Durbin-Watson stat  1.686825

Woga P (955 laie -2-4.7

Wz p Ol Com il Gyl 0t W b doy
Sy sb (7.21) ludl T35 A W3 p i Usyy el Y b
IS ezl D i Laal sty bajedl o0 wll ol dus
Hildreyh- &£ ¢l 2 (&) 5 «Vochrane-Orcutt iterative procedure
'k bad Lagele b pati y Lu search procedure

Vochrane-Orecutt iterative procedure Oyl pEa ol g -

wo i gl Ol yl SN el o] Vochrane-Orcutt (1949) Sk
U ol gl
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SSR Gl @l o g 402 055 p gbds «SSR,) ol
b,k gl (921) Dsldl 0455 eminimized sd1 U
JA Skl p o plasel,

CJL:L-? sle Lg......," g ..l.%.a.n “b"?‘ fia

(A SoLG W LAY Jolss Jike -5-7
gk LS Y Wslas iy ¢ 05,81 G LY Ul i)
S=a+y GDP+6r

0l

tadl g AWl Jlayl sy S

tindl g Jal J21 il GDP
tandl G Ja Y b s I e saslill et : r

t.'.'.J‘SJ Aalaad! a3 (1-8) JJ-\.‘{J L’.’JL![:.! f-u:-a....l f.; -1

JL LS E’»L::JI
S =606.247+0.180 GDP—61.053 r
t= 1457 7.983 -1.295
R? =0.851
DW =1.012427

:‘?:I'h:\:' hk&’)?'_)k«.&l -2

«Durbin- Watson (DW) test &guily - Susses sl r..\:'-..;;....i L LJL'; -
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Bl slawly (5L a¥19 ¢ Ilan W loall ZIL (1-8) Joua

(Aomalt 3L 7 et jls 2%t e BU5LEN e
@Hlea¥! e ¥ 21 Calagla gl st

kal| GDP S r

1985 1970.5 253.9 8.5
1986 2240.5 380.1 7.5
1987 2286.7 318.5 75
1988 2349.5 418.9 8.0
1989 2425.4 531.5 8.0
1990 2760.9 318.2 8.2
1991 2958.0 424.8 7.8
1992 3610.5 611.0 7.0
1993 3884.2 956.3 6.9
1994 4357.4 1143.2 7.3
1995 4714.7 1374.4 8.0
1996 4911.3 1341.9 8.9
1997 5137.4 1342.3 8.9
1998 5609.9 1239.5 8.3
1999 5778.1 1533.3 7.9
2000 5998.6 1360.8 6.6
2001 6363.7 1322.2 5.2
2002 6794.0 1720.9 4.0
2003 7228.8 2356.2 2.8
2004 8090.7 2243.2 2.5
2005 8925.4 1437.4 3.5
2006 10675.4 1801.5 5.1

2007 12131.4 1633.9 5.6
2008 15593.4 3216.4 5.7
2009 16912.2 3648.9 4.2
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Hy,:p=0 13 byl ey Y

Hi:ip>0 ‘e S5 byl day
1.012427 (g 5Lus DW Llax| OF H1u2Y [da &l e
dn=25 T dy 5 d) T A B OS5 T g (6 gt A
5 dp =098 bl Ul Ldae o Guedall sus ¢l k=2
«dy =130 5 d; =098 o &8 d=1.012 of Ly cdy =1.30
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positive no negative
Autocorrelation Autocorrelation Autocorrelation
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RESIDO1
J=tt =3
I Dol o ¢ Hod s

Uy = Pl T+ & A <1

Dependent Variable: RESIDO1

Method: Least Squares

Date: 01/05/16 Time: 19:27

Sample (adjusted): 1986 2009

Included observations: 24 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
RESIDO1(-1) 0.486950  0.183140  2.658892 0.0140
R-squared 0.234687 Mean dependent var 7.896671
Adjusted R-squared 0.234687 S.D. dependent var 342.7375
S.E. of regression 299.8342  Akaike info criterion 14.28511
Sum squared resid 2067713. Schwarz criterion 14.33420
Log likelihood -170.4213 Hannan-Quinn criter. 14.29813

Durbin-Watson stat 1.804723
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P g ASH dpedl oda IS
P e g Wgay d =2 (1-p) L)Wl Bl el

d=2(1-p)
1.012427 =2 -2
1.012427 -2 =25
~0.987573 = 25
p =0.4937865

.n)LPT z.l.bla“ ‘_3 ﬁu\j.'\'.” O.F ._EJ:?E Y 3.‘{:._\’21.” o.i.h LZ.JlSJ
o S et WYl oo Gl by J gt 0
A -pY,_)

g S UL J gt 5=0.486950 Lu Ll 13),
S5 =(380.1-0.486950( 253.9)) = 256.4634

S3 =(318.5-0.486950( 380.1)) = 133.4103

1iSa

st BT Bl Xy =(X, - p X, ) el Jy 3 -
I& L«Sc-:-.aJ'GDP r.'_‘.JL;l:.n

GDPB =(2240.5—0.486950( 1970.5))=1280.965

GDP =(2286.7 - 0.486950( 2240.5)) = 1195.689
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S, =8\1-p

" =253.9/1-0.4869502 = 221.764

2

Y on

1 =8.5/1-0.486950% = 7.424

Yo

GDP, = GDB\J1-p’

GDP' =1970.5 \1-0.486950 =1721.094

LS Q2-8) Jsddl d sdalis Lo a
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¢ P somall ity 500aT jlanly IS 219 ¢ Hlaa 1 loeal) @ilill (2-8) Jyda

Year GDP S r Sstar GDPstar rstar
1985 1970.5 253.9 8.5 221.764 1721094 7.424
1986 2240.5 380.1 7.5 256.463395 1280.965025 | 3.360925
1987 2286.7 318.5 7.5 133.410305 1195.688525 | 3.847875
1988 2349.5 418.9 8.0 263.806425 1235991435 | 4.347875
1989 24254 531.5 8.0 327.516645 1281.310975 4.1044
1990 2760.9 318.2 8.2 59.386075 1579.85147 4.3344
1991 2958.0 424.8 7.8 269.85251 1613.579745 | 3.8124015
1992 3610.5 611.0 7.0 40414364 2170.1019 3.142051
1993 3884.2 956.3 6.9 658.77355 2126.067025 | 3.4856975
1994 4357.4 1143.2 7.3 677.529715 2465.98881 | 3.9846535
1995 4714.7 1374 4 8.0 817.71876 2592.86407 | 4.4006565
1996 4911.3 1341.9 8.9 672.63592 2615.476835 | 4.9690085
1997 5137.4 1342.3 8.9 688.861795 2745.842465 | 4.6004925
1998 5609.9 1239.5 8.3 585.867015 3108.24307 | 3.9912755
1999 5778.1 1533.3 7.9 929.725475 3046.359195 | 3.8337065
2000 5998.6 1360.8 6.6 614.159565 3184.954205 | 2.7079645
2001 6363.7 1322.2 5.2 659.55844 3442.68173 | 2.0004775
2002 6794.0 1720.9 4.0 1077.05471 3695.196285 | 1.4427295
2003 7228.8 2356.2 2.8 1518.207745 3920.4617 0.8168085
2004 8090.7 2243.2 2.5 1095.84841 4570.63584 | 1.1508875
2005 8925.4 1437.4 3.5 345.07376 4985.633635 | 2.3074945
2006 | 106754 | 1801.5 5.1 1101.55807 6329.17647 3.415936
2007 | 121314 | 1633.9 3.6 756.659575 6933.01397 | 3.0619465
2008 | 155934 | 32164 5.7 2420.772395 9686.01477 2.952558
2009 | 169122 | 3648.9 4.2 2082.67402 9318.99387 1.473863
U Al
Sstar =277.099+ 0.191 GDPstar — 57.428 rstar
= 1.118 6.329 -1.295
R? =0.741

DW =1.793744
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o
Dependent Variable: SSTAR
Method: Least Squares
Date: 01/05/16 Time: 21:08
Sample: 1985 2009
Inciuded observations: 25
Variable Coefficient  Std. Error t-Statistic Prob.
C 277.0993 247.8262 1.118120 0.2756
GDPSTAR 0.191042 0.030182 6.329730 0.0000
RSTAR -57.42895 50.38659  -1.139766 0.2666
R-squared 0.741509 Mean dependent var 745.5609
Adjusted R-squared 0.718009 S.D. dependent var 574.8138
S.E. of regression 305.2422  Akaike info criterion 14.39225
Sum squared resid 2049801. Schwarz criterion 14.53852
Log likelihood -176.9032 Hannan-Quinn criter, 14.43282
F-statistic 31.55461 Durbin-Watson stat 1.793744

Prob(F-statistic) 0.000000

9% ,u& sy Durbin- Watson (DW) L5lax| 1ad ci o

spry pde dl et 8 JWLy 2 L@l e T 3y oy 18
ASel] oda Yo & @y Dolabl o 3 I3 bl

LS Breusch-Godfrey LM test jlestl (5,4 asTl 0 uysl
Lo Jpadl ¢ OLS gl D01 Dbl L8 amy -1
2, U il
ZB.L‘»-[J :-u'a.'l ZJ:.&J. Lf”’ﬂ‘ J|-\£Y1 ca}f ydEw -2

Sstar = ay + oyGDPstar+ a,rstar+ a;u, 4
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Dependent Variable: RESID02

Method: Least Squares

Date: 01/05/16 Time: 21:35

Sample (adjusted): 1986 2009

Included observations: 24 after adjustments

7 Juadl)

ol LS Tl s

Variable Coefficient Std. Error  t-Statistic Prob.
C -22.72434 310.4689  -0.073194 0.9424
GDPSTAR 0.003895 0.033833 0.115126 0.9095
RSTAR 2.365949 68.66821 0.034455 0.9729
RESIDO02(-1) 0.107961 0.238139 0.453350 0.6552
R-squared 0.010710 Mean dependent var -1.758988
Adjusted R-squared -0.137683  S.D. dependent var 298.3975
S.E. of regression 318.2774  Akaike info criterion 14.51474
Sum squared resid 2026010. Schwarz criterion 14.71108
Log likelihood -170.1768  Hannan-Quinn criter. 14.56683
F-statistic 0.072176  Durbin-Watson stat 1.986022

Prob(F-statistic) 0.974191

Iu.l._g LS n){.ﬁT (2) 3‘,.[:34 J|.l£ﬂ P LM&::L.Q:-! t._w& -3

IM = (n—p)R2
=(25)(0.010710)

=0.26775

Lo xp=37.65 dogdl L Al Ledlly islasYl oda o,
37.65 Al Ll oo BT IM Lo OF Ly 5 4gall (g gts
03 g7y podny it s Jekedll DI Lokl 4, dl) i
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EViews &£, ¢ jaldl [l folhe oS 2zl oa,

;L
Breusch-Godfrey Serial Correlation LM Test:
F-statistic 0.236453  Prob. F(1,21) 0.6318
Obs*R-squared 0.278357 Prob. Chi-Square(l) 0.5978
Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 01/05/16 Time: 21:26
Sample: 1985 2009
Included observations: 25
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
C -37.65101 263.8586  -0.142694 0.8879
GDPSTAR 0.004643 0.032169 0.144329 0.8866
RSTAR 6.476631 52.98576 0.122233 0.9039
RESID(-1) 0.111625 0.229557 0.486264 0.6318
R-squared 0.011134 Mean dependent var -8.64E-14
Adjusted R-squared -0.130132  S.D. dependent var 2022471
S.E. of regression 310.6811 Akaike info criterion 14.46106
Sum squared resid 2026978. Schwarz criterion 14.65608
Log likelihood -176.7632 Hannan-Quinn criter. 14.51515
F-statistic 0.078818 Durbin-Watson stat 1.991729

Prob(F-statistic) 0.970780
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LCONS = 2.48-0.52 LDISP—0.06 LPRICE
(0.29) (0.15)

RP=023" " DW=037

SN BLYI A o 5l Dslall oda i8S 15) Lo o (1
_ZSEQ_WGMJLFDWJL::"-‘LM.° aYrT

£33 13le SUslall o (§ o 8] dpnlell AUSE 1 Lo (o
sl e Gy 0] I LY S0

oda (] sd>ly 5 54 cu‘ Jl.x‘;“ 9Ua.v1 cas] bl 020l (C
J3d e r'f Ogmily Craygd Hlazl La Gdas ‘_}.gi calslall
oY 3Lk Y 130,










awld! Jaal
Atad ol Oif il

Dummy Variables

SV #3568 3 Ledsandl ol ekl Lan 0,85 of Sl e
Hl3 o WYl yay daS iy qualitative L 4

L;....m:ﬂ‘ﬁ9|J x.ul_ﬂﬂ&gﬁ)\& Jﬁ}&ﬂéﬁﬁjl.\ﬁjﬁ—]
Yy S e JS anaty Tyiize JUI T yanay 6,
.&Jﬂwﬁ?‘&éﬁdu‘,)bﬁJ ﬁja.tt._&;_g

o;ﬂl(;au;yt,ymggmw;ﬁ,yww;ﬁ-z

Ap) syl b oMley Dyl OMle euas Tl

St DS 3] lad Bt b3y Mo Ljme (&l
A 3 ol gig Lk

P Ul 0,80l Lax o Juas e UL Ebad oS 13] -3

il Jys i) LY oluelldl o 5,31 2 Syl

bocd Gl (1o b 35 (I3 b (62 Y1y LB 50 Lpaany

Aa S Lo gy Al sedl e Lo Y1 wlaelldl ST ols 13)
315



Apat 5l Sl il | 8 Juail) 316

Sl B Gk e de on WYl sda e Jle s

A e il Logen IS Jolon OIS 13 b (5 iy o8 JSU (b

T R K LI YR W /[P E XA R N

"Dummy estt yiial” andl o Jaladl ST uld) olaalall

by gl Jo I el Yl tiptags (p55ma 4 Jdl 1ia s cvariable

3] Lo 1 o LS oY pl 150 ol bl 3113 L lasy
Aol 28T AN s Helor y cbonmens 5155Y!

(o9 yudial! of A3t ~1-8

gy SNl il Ll &l sl SIS 2l s s 13
it e geobe ol Lol e IS 13 Lyl
O sdl e S Gy el Dummy Variables 4w o)l ol el
W1 ol TS5 Dolas LI 3 538 Les Ll -l
] Loy oo JRIN Gan oMbl sue OVl calzZ Ll e
: J 5 gty T

COST = f3, + B,N +u (8.1)

4 gl <=3 Lol duydae 74 Le Hludl AW éL‘:ﬂl Gy oo Sial
fl LS CilSy cellatll Caate



317 oar sl il | § Juail

Dependent Variable: COST
Method: Least Squares
Date: 08/18/15 Time: 17:35
Sample: 1 74

Included observations: 74

Prob
Variable Coefficient Std. Error t-Statistic

0.38

C 23953.30 27167.96 0.881674 09

0.00

N 339.0432 49.55144 6.842248 00

R-squared 0.394023 Mean dependent var 187418.0
Adjusted R-squared 0.385606  S.D. dependent var 141969.9
S.E. of regression 111280.6  Akaike info criterion 26.10415
Sum squared resid 8.92E+11  Schwarz criterion 26.16642
Log likelihood -963.8536  Hannan-Quinn criter. 26.12899
F-statistic 46.81636  Durbin-Watson stat 1.352470

Prob(F-statistic) 0.000000
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COST =24000+339N R’ =0.39 (8.2)
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COST = B, + /,N +u (8.3)

COST =3, + BN +u (8.4)
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COST = 3, +6 OCC + BN +u (8.6)
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School Type COST N OCC
1_"““_"chcupati0f17éi - "73‘45,000 623 T
2 Occupational 537,000 653 1
3 Regular 170,000 400 0
4 Occupational 526 663 1
5 Regular 100,000 563 0
6 Regular 28,000 236 0
7 Regular 160,000 307 0
8 Occupational 45,000 173 1
9 Occupational 120,000 146 1
10 Occupational 61,000 99 1

74) S Tond ST 0l (8.6) Bolall L s ke

COST = —34000+ 133000 OCC +331N  R*=0.62

{24000 ) (21000 )

(40}

(8.7)

COST=-34000 +331N

COST =-34000 +133000 +331 N

=99000 + 331N
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Dependent Variable: COST
Method: Least Squares

Date: 08/18/15 Time: 21:26
Sample: [ 74

Included observations: 74

Variable Coefficient Std. Error  t-Statistic  Prob.

c -33612.55 2357347  -1.425864 0.1583

N 331.4493 39.75844 8.336578 0.0000

ocCc 133259.1 20827.59 6.398201 0.0000

R-squared 0.615637 Mean dependent var 187418.0

Adjusted R-squared 0.604810  S.D. dependent var 141969.9

S.E. of regression 89248.09 Akaike info criterion 25.67592

Sum squared resid 5.66E+11 Schwarz criterion 25.76933

Log likelihood -947.0092  Hannan-Quinn criter. 25.71319

F-statistic 56.86072 Durbin-Watson stat 1.299150
Prob(F-statistic) 0.000000
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COST = B, + 6, TECH + 6,, WORKER

+6,VOC+ 3,N +u (8.8)
. Aala]l

Ly duyde 74 N U.UL.LA 10 JJT :.‘.’.:UL:.: (2-8) dJJJyl U
o VOC 3 WORKER 5 TECH gan JI ool 5l 5 isad i
Sdalie ST iuull Jad

waydell £ 939 coMalt e deg (3 sEntial| SlEa (2-8) Jou

School  Type COST N TECH WORKER VOC |
1 Technical 345,000 623 1 0 0

2 Technical 537,000 653 1 0 0o |
3 General 170,000 400 0 0 0

4 Skilled Workers® 526 663 0 1 0

5 General 100,000 563 0 0 0

6 Vocational 28,000 236 0 0 1
: 7 Vocational 160,000 307 0 0 1]
8 Technical 45,000 173 1 0 0
9 Technical 120,000 146 1 0 0

10 Skilled Workers’ 61,000 99 0 1 0
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COST =-55,000 + 154,000 TECH +143,000 WORKER

(27000) (27000) (28000)
+53000 YOC + 343 N R? =063
(31000) (40)

Dependent Variable: COST
Method: Least Squares

Date: 08/19/15 Time: 12:42
Sample: 1 74

Included observations: 74

Variable Coefficient Std. Error t-Statistic Prob.

C -54893.09 26673.08 -2.057996 0.0434

TECH 154110.9 26760.41 5.758915 0.0000

WORKER 143362.4 27852.80 5.147144 0.0000

voC 53228.64 31061.65 1.713645 0.0911

N 342.6335 40.21950 8.519090 0.0000

R-squared 0.632050 Mean dependent var 187418.0

Adjusted R-squared 0.610719 S.D. dependent var 141969.9

S.E. of regression 88578.37 Akaike info criterion 25.68634

Sum squared resid 5.41E+11 Schwarz criterion 25.84202

Log likelihood -945.3946 Hannan-Quinn criter. 25.74844

F-statistic 29.63132 Durbin-Watson stat 1.330643
Prob(F-statistic) 0.000000

Goled Bl 3 b IS Lk ST OF Jf N Jolea ety
4yl Lol QST OF ] coll adkl Julre ndyy LS Ol 343
d o 1y ¢@dl 3 Ol gy 55000 - (g ylud Laladl LgalSY) L luall
5 WORKER 3 TECH (Jalrsy b gaidl 3 Wkl Gamy Jf jdyy pms
o gl oladly bl Jalally g2l Lol 2SI oF ) ey VOC
Ll ST e aST Ol 53000 5 Olg 143000 5 ol 154000
VR RIN{)



327 Al @l yaidl | 8§ Juadl
o0t yudial Bluae -1-2-8

Bla Clax LI 2l SRY e Orends £ B Gdoe 3L

2l aaad ¥ ST AN odlele Glas oKl e 491
? Lan gl ol il @Malae cphiel) um ga by fulall W s
iy dr Y oSl el ehdll Bl ol u
i)yl ™

SMEVE Maban lad a3 01l Y o 2 S Dzl
Al Gl Sl ) Wy Dy 5 pasI L I SRRSO < S 0
Sl Cdyey Lany B om sy G5 (ieadl ol gl
Sl -l 0¥ 376, =1 0, i sualall ke Dy, ..., Di Luan )
2l B ol b a B il oS3 0 321y 1 (gl Ban )
ol Slallll and JWly olualall d 1 Ldl ol
Bmas _gomw 1day ¢ laL Y] o35 G el 1A dea ol ol el gt
b{| IR W (':—_3 ol dedly cdummy variable trap odsll diah
Salas Sl GSall 2 n Jay ol U L3S duols
BIREAY

055 gopsll Lol Bieae i Conedd Ll oY1 U
B o Lol sus Il e Llauly sl o phaill Llaul
Ol ] G el dad|



Wl Sl il | 8 Juaill 328

(ool yudialt Jio -3-8

o Sl Ludl S Lz by cuydll LS Jle g 5
oMU 08 ity e Moy Dalall uslally Bl (polutall (oo
gl Ly oMl sdny B e oyl sl Wil U S Gl
Cod Jondl 259 Olo et 0¥ Ligll Lupllll § ST &
ol o BLSL b il ot pcdatidy (dogsS Y J_,i.;)l g0 ST
10CC 4 N pi} 3l NOCC san

COST = B, +B80CC + B, N+ ANOCC+u  (89)
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COST = B, +80CC +( B, + AOCC )N+ u (8.10)
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COST = B, +6+ (B, + A)N+u  (812)

oy gl sl oy M LY Ludl ) 4 ]
(3-8) Jyudly oy LVl LLSNI LIS U 6 055 4ay k|
il 3 wslie 10 Jyl bl gl
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School Type COST N occ NocC
1 Technical 345,000 623 1 623
2 Technical 537,000 653 1 653
3 General 170,000 400 0 0

4 Skilled Workers’ 526 663 1 663
5 General 100,000 563 0 0

6 Vocational 28,000 236 0 0

7 Vocational 160,000 307 0 0

8 Technical 45,000 173 1 173
9 Technical 120,000 146 1 146
10 Skilled Workers® 61,000 99 1 99
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(SSR, — SSR, - SSR,, )/k
(SSR, + SSR, )/ (n - 2k)

F(k n-2k)= (8.13)

Gadall L1 B G G s n=2k 4 K Lgmip gl

Dependent Variable: COST
Method: Least Squares

Date: 08/19/15 Time: 19:32
Sample: 1 74 IF QCC=0
Included observations: 40

Variable Coefficient Std. Error t-Statistic Prob.

¢ 51475.25 21599.14 2.383208 0.0223

N 152.2982 41.39782 3.678896 0.0007
R-squared 0.262627 Mean dependent var 123809.3
Adjusted R-squared 0.243222  S.D. dependent var 64999.34
S.E. of regression 56544.87 Akaike info criterion 24.77216
Sum squared resid L21E+11 Schwarz criterion 24.85661
Log likelihood -493.4433  Hannan-Quinn criter. 24.80270
F-statistic 13.53427 Durbin-Watson stat 2.071392
Prob(F-statistic) 0.000723
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(1-8) C,oail L_.? ol,dd Lo [da g

SN e das Wy W1 I8Nl 3, .8.92x10M! g4l
s ol e IS gl sl Laladl pusledd cpzes a1 all
2l L Lol ol SlL] il clagin JSI SSRLzeVL

Dependent Variable: COST
Method: Least Squares
Date: 08/19/15 Time: 19:41
Sample: 1 74 IF OCC=1
Included observations: 34

J‘J‘Yi .Ia:'-_, aU:T

Variable Coefficient Std. Error t-Statistic Prob.

G 47974.07 33879.03 1.416040 0.1664

N 436.7769 58.62085 7.450879 0.0000
R-squared 0.634351 Mean dependent var 262251.7
Adjusted R-squared 0.622924 S.D. dependent var 170056.2
S.E. of regression 104425.5 Akaike info criterion 26.00736
Sum squared resid 3.49E+11 Schwarz criterion 26.09714
Log likelihood -440.1251 Hannan-Quinn criter. 26.03798
F-statistic 55.51561 Durbin-Watson stat 1.074550
Prob(F-statistic) 0.000000
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(8.92-4.70)x 10" /2

F(2,70)=
(2.70) (4.70x 10" )/70

=31.4 (8.14)
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Gowd 858 bl 30502 Oy SN oladas 31T Lasy
((2005-1991) Uada; Loy 1989 plo oy 555 (1988-1971) 1989 pls
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s SSR, =0.113689 : JWl sl o WISy owall SSR
.SSR,, =0.074615

Dependent Variable: LOG(OUTPUT)

Method: Least Squares
Included observations: 10

Variable Coefficient Std. Error t-Statistic Prob.
C -1.014421 2.575954 -0.393804 0.7054
LOG(CAPITAL) 1.006927 0.217624 4.626900 0.0024
LOG(LABOR) -0.475651 0411576  -1.155683 0.2857
R-squared 0.909972 Mean dependent var 6.428522
Adjusted R-squared 0.884250 S.D. dependent var 0.374584

S.E. of regression 0.127441 Akaike info criterion -1.038994
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Sum squared resid 0.113689  Schwarz criterion -0.948218
Log likelihood 8.194970  Hannan-Quinn criter. -1.138575
F-statistic 3537680  Durbin-Watson stat 2.286267
Prob(F-statistic) 0.000219
Dependent Variable: LOG(OUTPUT)
Method: Least Squares
Included observations: 17
Variable Coefficient Std. Error t-Statistic Prob.
C 11.38210 1.080558 10.53353 0.0000
LOG(CAPITAL) -0.106149 0.111820  -0.949291 0.3586
LOG(LABOR) 1.255376 0.136303 9.210199 0.0000
R-squared 0.976559 Mean dependent var 7.800770
Adjusted R-squared 0.973210  S.D. dependent var 0.446028
S.E. of regression 0.073004  Akaike info criterion -2.237808
Sum squared resid 0.074615  Schwarz criterion -2.090770
Log likelihood 22.02137 Hannan-Quinn criter. -2.223192
F-statistic 291.6178 Durbin-Watson stat 1.347535
Prob(F-statistic) 0.000000

o)LGT C;}'.:ll )‘Jﬁ.\” J..La.;_} O.‘.::"‘..""H NS CJUL“.: C‘?“‘“ P.Q_ -2
-SSR, =0.477714 Js Jeat 5 2005-1971 ibels ALl

Dependent Variable: LOG(OUTPUT)
Method: Least Squares
Included observations: 27

Variable Coefficient Std. Error t-Statistic Prob.
C 7.493853 1.415059 5.295788 0.0000
LOG(CAPITAL) 0.318951 0.145950 2.185344 0.0389
LOG(LABOR) 0.864833 0.174654 4.951703 0.0000




0.970696
0.968254
0.141084

R-squared
Adjusted R-squared
S.E. of regression

Sum squared resid 0.477714
Log likelihood 16.15550
F-statistic 397.5056
Prob(F-statistic) 0.000000
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Mean dependent var 7.292530
S.D. dependent var 0.791838
Akaike info criterion -0.974481
Schwarz criterion -0.830499
Hannan-Quinn criter. -0.931668
Durbin-Watson stat 0.768514

&_LJF@LG:J&#-—:;

_ (SSR,—[SSR, +SSR, ])/k

" (SSR, +SSR, )/(n,+n,—2k)

_(0477714—-[0.113689+0.074615 ])/ 3

" (0.113689 +0.074615 ) /(10 +17—2x3)

0.28941/3

" 0.188304/21
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=10.758 > By ..y

758

ol Lo -4

=3.07

YL NS Slabne OF gm iy sl s 0l a6 2

M::ﬁjr&@&djiﬂzma&@}”iw EDTL“QTQES.;L@J:’G
Oe df Lol 852 o2y (1989 e UL whad Llas dr 4y g il



337 e g i aid | 8 Juail

sl UL slany 1988-1971 4,91 514l wULS Uslas L
2005-1991 45|



et gl S il | 8 Juail) 338

ol

inS Loy Olaglal doan gl ol ) plusanl 44 oS -1-8
slas¥I &l e Y Lss SN 23,4 3

Jeo ey el adl e U pany sihne plisezul ST 5 -2-8
b 2] 2358 3 Sl folne

lany T5ane b pusias Lolas¥I 4kl oo Vit sl 3-8
o Gansll Sl g paind Y U 230y e s
2y gl udl e 522 Lk Dolall Lok G Lgaams
by . azr oy saieS b yeatw Gl Loust sl
¢ gr b o il el sn

S Chow szl ol f e o8 gl lghidl Cip  —4-8
(S










(1) @8 Jgas

Critical Values of the ¢ Distribution

Significance Level

1-Tailed: .10 -g é‘; -;' .005

2-Tailed: .20 7 0E 0 010
] 3.078 6.314 12.7 31.821 63.657
2 1.886 2.920 06 6.965 9.925
3 1.638 2.353 4.3 4.541 5.841
4 1.533 2.132 03 3.747 4,604
5 1.476 2.015 3.1 3.365 4.032
6 1.440 1,943 2.447 3.143 3.707
7 1.415 1.895 2.365 2.998 3.499
8 1.397 1.860 2.306 2.896 3.355
D 9 1.383 1.833 2.262 2.821 3.250
e 10 1.372 1.812 2.228 2.764 3.169
g 11 1.363 1.796 2.201 2.718 3.106
r 12 1.356 1.782 2.179 2.681 3.055
e 13 1.350 1.771 2.160 2.650 3.012
e 14 1.345 1.761 2.145 2.624 2.977
s 15 1.341 1.753 2.131 2.602 2.947
16 1.337 1.746 2.120 2.583 2.921
f 17 1.333 1.740 2.110 2.567 2.898
18 1.330 1.734 2.101 2.552 2.878
F 19 1.328 1.729 2.093 2.539 2.861
r 20 1.325 1.725 2.086 2.528 2.845
e 21 1.323 1.721 2.080 2518 2.831
e 79 1.321 1.717 2.074 2.508 2.819
d 23 1.319 1.714 2.069 2.500 2.807
0 24 1.318 1.711 2.064 2.492 2.797
m 25 1.316 1.708 2.060 2.485 2.787
26 1.315 1.706 2.056 2.479 2.779
27 1.314 1.703 2.052 2.473 2.771
28 1.313 1.701 2.048 2.467 2.763
29 1.311 1.699 2.045 2.462 2.756
30 1.310 1.697 2.042 2.457 2.750
<40 1.303 1.684 2.02 2.423 2.704
KEoJ 1.296 1.671 K2‘0’0% 2.390 2.660
90 1.291 1.662 1.987 2.368 2.632
120 1.289 1.658 1.980 2.358 2.617
e 1.282 1.645 1.960 2.326 2.576

Examples: The 1% critical value for a one-tailed test with 25 df'is 2.485. The 5% critical

for a two-tailed test with large (> 120) dfis 1.96.
Source: This table was generated using the Stata® Junction invt.
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O 7. )
(2) @8 Jga>
1% Critical Values of the F Distribution
Numerator Degrees of Freedom

1 2 3 4 5 6 7 8 9 10

10 [1004 | 756 | 655 | 599 | 564 | 539 | 520 | 506 | 4.94 | 485

11| 965|721 ] 622567532507 489 | 474 | 463 | 4.54

D | 12[933] 693595541 506|482 | 364|450 | 439|430
:; 13907670 574521 | 486 | 462 | 344 | 430 | 419 | 110
o | 14| 886|651 556|504 ] 469 | 446 | 428 | 414 | 403 | 394
‘;‘ 15 | 868 | 6.36 | 542 | 489 | 4506 | 432 | 404 | 400 | 389 | 380
nl 16853623 529|477 | 444|420 403|389 | 3.78 | 3.69
al 17/840 (601 [ 518467 434|410 393(379 | 368 | 359
(" 18] 829 | 601 | 509 | 458 | 425 [ 401 | 384 | 371 | 360 | 3551
r | 19| 818|593 [ 501|450 | 417 | 394 | 377 | 363 | 352 | 343
p | 20| 810 | 585 | 494 | 443 | 410 | 387 | 370 | 356 | 346 | 337
e | 211802578 | 487 | 437|404 | 381 | 364 | 351 | 340 | 3.3]
gl 220795572482 431399 376|359 345|335/ 326
; 23| 788 | 5066 | 476 | 426 | 394 | 371 | 354 | 341 | 330 | 321
e | 241782561 | 472 422|390 | 3.67 350|336 | 326317
S o5 777557 | 468 | 418 | 385 [ 3631 346 | 332 [ 320 [ 313
ol 26772553464 404382359 3423291 318 300
£l 27768549 | 460 411 [ 378 | 356 339 | 326 | 3.15 | 3.06
P | 28| 704 | 545|457 [ 407 | 375|353 | 336 | 323 | 342 | 303
ol 29760 | 342 | 454 | 404 | 373 | 3.50 | 333 [ 320 | 3.09 | 3.00
:j 0| 756|539 | 451 | 402|370 | 347 330 317 | 307 | 298
d| 40| 731 [ 518431 | 383351329/ 312299289 | 280
0 60| 708|498 | 413365 (334312295282 (272 263
WM o9n| 693 | 485|401 | 354|323 ] 301|284 272|261 | 252
120 | 685 | 479 | 395 | 348 | 317 | 296 | 279 | 266 | 256 | 247

0 | 6.63 | 461 1378332302280 264|251 2411|2232

Eavample: The 19 cntical value Tor numerator df = 3 and denominator df = 60 is 4.13,
Sorrce: This table was generated using the Stata” function inviprob.
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5% Criticad Values of the F Distribution

Numerator Degrees of Freedom
P12 3 04 5 T6 718719 10
10 496 [ 410 | 371 | 348 | 3337322 | 3.14 | 307 | 302 | 298
p| M| 83980 3590 336| 320 3.09| 301 295 290| 285
e | 124753891349 326 | 301 3.00] 291 285( 280| 275
no| I3 467 F 381 34| 38 | 303 | 292] 283] 277] 271] 267
O M 60 37433301 296 | 285] 276] 270] 265 260
m
]IS 4543681 32917306] 290 [ 279 371] 2641 359 553
W16 449 | 3631 324 | 300| 285] 274| 266 250 254 240
T 17 (445 (3591320 | 296 [ 281 {270 | 261 | 255 249 | 245
o 18| 441|355 316 | 293 | 277 | 266 | 258 | 251 | 246 | 2.4
T 19438 | 352 (303 | 290 | 274 | 263 | 254 | 248 | 243 | 238
DI 20435 | 349 | 300 287 | 271 2.60] 251] 245 239 333
O 20 [ 4321347 | 307 | 284 268 257| 249] 242| 237 20
| 22430 [344 305 | 282 [ 266 | 255 | 246 | 240 | 239 2.30
e | 23 /428 | 3421 303 | 280 | 264 | 253| 244| 237] 232] 297
€| 244261 340 | 301 ] 278 262 251| 242| 236 230| 205
S
25 [ 424 339 299 276 2.60 249 240 234 228) 201
€ 26 423 | 3371 298| 274) 2591 247) 239] 232] 297 200
P12z [a21 [ 335 [296 (273 | 257 | 246 237 | 231 | 225 | 2.20
F| 28 1420 ) 3341205 271 | 256 | 245] 236| 229] 224] 219
P29 4183331203 270 255] 243 235] 258! 23] a8
¢
¢ | 30| 417 | 3321 292| 269 | 253| 242 233] 227] 221| 216
Gl a0 408 | 323] 284 ] 261] 235] 234] 225] 218] 212 208
m| 60 | 400 | 315|276 | 253 | 237 | 225 | 217 | 210 204 | 1.99
90| 395 | 310 1 271 | 247 [ 232 | 220 | 201 | 204 | 199 194
120 | 392 | 3.07 | 2.68 | 245 | 229 | 217 | 209 | 202 ] 196 | | 9]
@ | 3841300 | 260 | 237|221 [2.10 {201 | 194 | 188 | 1.83

Fvample: The 5% crtical value for numerator df = 4 and targe denominator of (w) is 2.37,
Semsee: This table was generated using the Stata function inviprob,
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10% Critical Values of the £ Distribution

Numerator Degrees of Freedom
1 2 3 4 5 6 7 8 9 10

10329 292273260 252246 | 241 | 238 | 235 | 2.32
p| 11]323] 286 | 266 | 254 | 245 | 239 | 234 | 230 | 2.27 | 225
e | 120308 | 281 | 261 | 248|239 | 233 | 228 [ 224 | 221 | 2.19
n| 13304276256 2430235228 233220 2.16] 214
::1 4310273 252239231224 219|215 212 | 210
il (51307270249 (2362271221 2062121209 | 206
No16 | 305 | 2,67 | 240 | 233 | 224 | 208 | 213 | 209 | 206 | 203
tl 17| 303 268 | 243 [ 231 | 222215 200 | 206 | 203 | 2.00
o 18| 301|262 242220220213 208204 | 200! 198
P9 299|261 240|227 208211 206|202 198 | 196
D >0 |297 259 238225216209 204|200/ 196 194
; 2 1206 | 257 [ 236|223 {204 {208 | 202 | 198 | 195 | 192
rl 220205 256|235 222203206 | 201 | 197 193] 190
e| 23204 255238221 (211205199 195] 192 189
f 24 12093 254 233219210 204 | 198 | 194 | 191 | 1.88

3512092 253 [ 232|208 209202 197193 189 | 187
‘f' 6 (291 [ 2520231 2072080200 | 196|192 ] 188 | 186

271290 | 251 1230 [ 21712071200 195|191 | 187 ] 185
Fl o280 (250229216206 200] 194|190 187 | 184
g 29 1289 [ 250 | 228 [ 215206 | 199 ] 193] 180 | 186 | 1.83
3 00288 | 249 [ 228 [ 204 | 205 | 198 | 193] 188 185 | 182
O 0284 | 244 223] 209|200 193] 187 | 183 | 179 | 1.76
ml 601279230 208 [ 204 | 195 187 | 182|177 174 | 1.71

90 | 276 | 236 | 205|201 | 191 | 184 | 178 [ 174 | 170 | 167

1200275 [ 235 | 203199 | 190 [ 182 177172 | 168 | 1.65
o | 2711230 208 | 194 [ 185 | 1771721167 | 163 | 1.60

Example: The 10% critical value for numerator df = 2 and denominator df = 40 is 244,
Semrce: This tuble was generited using the Stata function inviprob.
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Critical Values of the Chi-Square Distribution

(3) @3, Jgas

Significance Level

10 05 01
I 271 3.84 6.63
2 361 5.99 9.21
3 6.25 781 11.34
4 7.78 9.49 1328
5 9.24 11.07 15.09
6 10.64 12.59 16.81
7 12.02 14.07 18,48
b 8 (3.36 15.51 20.09
. 9 14.68 16.92 21.67
g 10 15.99 18.31 23.2]
« I 1 17.28 19.68 | 2472
& 12 18.55 21.03 26.22
5 13 19.81 22.36 27.69
14 2106 23,68 29.14
‘; 15 2231 25.00 30.58
) 16 2354 26.30 32.00
Pl 2477 2759 | 3341
“ I8 2599 28.87 2481
& 19 27.20 30.14 36.19
d 20 2841 | 314 37.57
m 29.62 3267 3893
20 3081 33.92 40.29
23 3201 35.17 11.64
24 33.20 36.42 4298
25 34.38 37.65 4431
26 3556 38.80 45.64
27 36.74 1011 46.96
28 37.92 41.34 4828
29 39.09 42.56 49.59
30 1026 13.77 50.89 |

Example: The 5% criteal value with df = & is 1551
Sowree: This table was generated using the Stata

invehi

function
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(4) @8, Jga>

Lower and upper 1% critical values for Durbin-Watson statistic

k=1 =2 k=3 K= PP

T dy dy dy. dy dr dy dy dp dy. dy,

15 081 107 070 125 059 146 049 170 039 196
16 084 109 074 125 063 144 0353 1.66 044 190
17 087 110 077 125 067 143 057 163 048 185

18 080 112 080 126 071 142 061 160 052  1.80
19 093 113 083 126 074 141 065 158 056 1.77
20 095 115 086 127 077 141 068 1.57 060 1.74
21 097 116 089 127 080 141 072 155 063 171
22 100 117 091 128 083 140 075 154 066 1.69
23 102 119 094 129 086 140 077 153 070 167

.04 120 096 130 088 141 080 153 072 166

105 121 098 130 090 141 083 152 075 165

31 0.93 1.41 0.85 1.52 0.78 1.64
32 0.95 1.41 0.88 1:51 0.81 1.63
.32 097 1.41 0.90 1.51 0.83 1.62
33 0.99 142 0.92 1.51 0.85 1.61
34 1.01 142 0.94 1.51 0.88 1.61

34 1.02 1.42 0.96 1.51 0.90 1.60
35 1.04 1.43 0.98 1:51 092 1.60
.36 1.05 1.43 1.00 1.51 0.94 1.59
36 1.07 1.43 1.01 1.51 0.95 1.59
37 1.08 1.44 1.03 1.51 0.97 1.59

.38 L.10 1.44 1.04 1.51 0.99 1.59
.38 111 1.45 1.06 1.51 1.00 1.59
39 132 1.45 1.07 1.52 1.02 1.58
39 1.14 1.45 1.09 1.52 1.03 1.58
40 1.15 1.46 1.10 1.52 1.0S 1.58

A2 1.20 1.48 1.16 1.53 1.11 1.58
A5 124 1.49 1.20 154 116 1.59
47 1.28 1.51 1.25 1.55 1.21 1.59
A48 1.32 1.52 1.28 1.56 1.25 1.60
.50 1.35 1.53 1.31 1.57 1.28 1.61
52 1.37 1.55 1.34 1.58 1.31 1.61
.53 1.39 1.56 1.37 1.59 1.34 1.62
54 1.42 1.57 1.39 1.60 1.36 162
s 1.43 1.58 1.41 1.60 1.39 1.63
.56 1.45 1.59 1.43 1.61 1.41 1.64
.57 1.47 1.60 1.45 1.62 1.42 1.64
.58 1.48 1.60 1.46 1.63 1.44 1.65

1.09 1.23 1.02
1.10 1.24 1.04
29 1.12 1.25 1.05
30 1.13 1.26 1.07
3 2] 1.27 1.08

1

1.16 1.28 1.10
33 1.17 1.29 1.11

1

|

24
25
26 1.07 1.22 1.00
27
28

34 18 1.30 1.13
Al 1.31 1.14

36 1.21 1.32 1.15
37 1.22 1.32 1.16
38 1.23 1.33 1.18
39 1.24 1.34 1.19
40 1.25 1.34 1.20
45 1.29 1.38 1.24
S0 1722 140 128
35 1.36 1.43 1.32
60 1.38 1.45 1.35
65 1.41 1.47 1.38
70 143 1.49 1.40
75 1.45 1.50 1.42
50 1.47 1.52 1.44
85 1.48 1.53 1.46
90 1.50 1.54 147
a5 1.51 1.55 1.49
100 1.52 1.56 1.50

el

bt et ke gt bt gt bk peh gk

Note: 1. number of observations: &, number of explanatory variables (excluding a
constant terim).

Seurce: Durbin, |oand Watson, G.8. {1951) Testing for serial correlation in least
squares regression 1 Biometrika, 38(1-2), 159177, Reprinted with the permission of
Oxtord University Press.
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