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- Unit root tests for variable lmt
The Dickey-Fizller regressiens include an intercept but nat 4 ctrend
23 obgecvations used in the eatimatian of al! ADF tegrezsions
sample paviod fram 19849 cw 2002

FrdE gt A rdh e

LEC L I

'l+|+i+ii*r\-l+Iitbi*ri!*lllil+*iit!|I++tiiirtltitii'iti+o+oiotﬁtqy

T2gt Sratistig Ly AlC SBC HQC
DF -2.4265% =4 4577 =5_d4577 -7.5022 -h6.6044
RBFLL) =2_.0715 =3, 3%11 -1.3511 -~g_9L73 ~T.6%11

‘*i""T‘+b***"T‘l+b+bi'irf-rl!ib+b+bi§-||i|+iii§rq|+|+biiiitqqql+iiirl||||iib

%353 critical value For the augmented Qickey-Fuller statistic = =3.411%
“L = Macimiged lag=livelitizad RIC = mkajke Informatleno Crizatlion

308 = Sgruarz Bayesian Cricerian HIC = Hanonan=-Qulnn Criterios

Unit root tests fof wariable lmt
The Jigkey-Fuller regresaigna include an intercept and a linsar tcend

---|a~+¢,'i--;a++.++i--qnyg++++ir-;q|++++ti--r'||+itittr;qyirit---lrcyiliti'imo

<} observations used in the estimation of 411 ADE ragresaions
Jarsle perliod feem 1390 Ko 20402

11tibiriﬁr-u++i+t§;ﬁv|cb++i+ﬁtﬁr-tit+t+t§'||+iii+-t§'|t|ii+t§'|||+ion+t'-y|||+n

Tedt Staziapie L ARIC 58T H3C
L =2.1832 -1.024 -T.0248 -E.8914 -T.3647
ARE(1]) -1.7152 =4.02a5 =3 .024% =10, 2138 =B 4775

v'r'ltbrbr-l'qririr-r-!l!l+b+biritq!lb+bit-it'l!+bit'it-!+|titiir"|‘|tti§'q‘qo

193 critical vaive for the augmented Dickey-Fuller stdtiatic = -3, 6454
LL = Haxzmizeq lag-likelihosd AIC = hkaike Infwrmatien Crizechon
FBC = Schwarz Sayesalan Criterien H2U = Hannan=fhiinn Criterios

Unit roob tests for variable L&E
The Cickey-ruller regressions include an inteccept but not a trend

----------- +Lr-r-r-ll‘p'i'-"1'-yqy+p‘--r-|'1|+b-ib-|‘q|+i-i--"§i.ti'i'|'|‘|bt

21 abservatians used in tke estimatign of all AOF regressions
Jarple perrod Freems 1339 £g 2007

1rll"r-r-l!+r+r-r-|'!+'ir-r#-l'l+|+rr'-i'l!+lribrir-l4l+iIi#-|l+cllibi'l'|§4§i

Tear Statistig L: ALC £1:1 HIC
oT -31.5643% 7.5Z€R 5.12¢8 4.3821 51939
AZF I =3.35%32 7.5333 9.%951 1.0272% £.25C3
TrETIFE LTI T ETRl bk T e e 1!l-!!-1--ri-i'l"-'-ll-+l'+l-ii--'!r'-!!-i-'l'i'ii-i'!-l!--l-lii-r-!\'!i-!-'li"li'l"!l-
*33 grit:ical walue far che augmented Urckey-Faller statische = =3 _{011%
Lv = Maximiced lgg-likelihogd AIC = Akaike [nformation Critecion
382 = Sehwar: gayesian Criterion AL = Kanmgp-Duinn Critecian

Onif zoobt tescs for warlable Tk
The Diseey-Tuller rejressions include an intercept and a Lirear ccoend

!'1r-r-l+4iv'-"l!4!-rbr'-"‘4!irir-#-l'!4§+ibr#--l!l!+Iibi'-'!!+Iriit"|!||iil

23 cbaesvazions used in ~he estization of all RDT regressigns
Sarole per-ad fram 15330 co FO02

Tear JtatLsgle LI AVl SBC Heso
-7 -allgx 11,9842 B.3342 J.91T4 B.2451
ARDTLLY -4 1591 10,8133 13.213% F.7305 10,3861

'!'I-'!-'--i--"-II-'!'I-+l"-i'll'-'-l-'!l-i-'l-l-i'l'-‘i"-ll'l-'!l-i'l‘i"l‘llil!'!-ll--!-l-l-i--l-ti-...'-.q.q‘o
195 zr:iiizal value far tie augoented Dickey-Tuller stazistic = -3.6€454

L1 = Maximized 193-likel hogd AIC = Akdike Information Crizerian
32 = Sehwarz gayesian Criterion H2XC = Hannan-Zuinn Cricericn

1]




unik root tests for varlable diye
The Dickey-Fuller regressiona include an intercept BUt nok a tread

TTEA ML A c bR E LA trtwh L AL bt L ey A T

1¢ observatiwns used in the estimatien of all ADF regressions
Gample perisod from 14931 co 2002

e R N L L LA T L T Ty LR R R T T R

Test Btatigbic LL AIC FBES HIZC
bE -1.7az20 -£.7239 -d.72%a =L.6v2E —-4.5E582
ALE(L] -4.71%=8 -l.:231% =1.8319 -6.2455 =5.071g
iril&|i+'i#v|&|+-i'i'1rlﬂh&l+'i'i'1rlp|iiriri'*'iiiii+r+1}ril+#i#,14ll+ir+#"!k
%25 critical walue Ear =he augmented Fickey-Fuller statistic = =3.01%6
LL = Mamimizred log-likelihacg RIC = Akaike Information Critericn
5 = Schwarz Bayesian Criceriecn HCC = Hanran-Quion Criterion

Unit root tests for variable dlyg
The Dickey=Filller regressions includs ar lntergept ard 2 linpear brend

trbaw e '.|-+i-+--+--lJa-..ii-i-i-i-i---l-1a-..ii-i-i-i-i-‘-l-q|il-i-.-i---iirq..li-i-.-i--ir\..ii-ini-i--ri-‘-..i'inii'r

€2 obdezvations used in the estimation of al! AOF regreasions
Sarrla pariod Erom 1981 Ep 2302

i R T T L B R R i A T T,

Tesal Statistig LL RIE 5BC Bl
[ -5.6617 =-.25570 =3,2555 -4.6721 =1.44852
ADFe 1 =5L_727d 3.0233 -.87081 =2.854% -1.23203
++vv-ll\&+r+'lrnd|+itb+'rvrpl+i+tt#+1ll&ltii#rirll+b+ttir\d\+it+'irl|+it+'i"ll
93 Zriticat wvalue for the sugmented Rickey-Tuller statigscls = =3 §3u2
Le = Maxirized log-likelihood ALT = Akaike Infgrrat:on Criterion
okl -« SChmasz Bayes-tan Cricerion HCD = Hanmar-Quinn Crirtarion

Unit reob cests for variacle dllr
The Dicxiey-Fuller regressions incluede an intertept but rot a Srend
lhi-i--+1-r1ri-ii-i---i-ip-|.ti-i-i-+i-+'-*rlhi-itiii-+1-ﬁ1i-||titir*i-rli-I:ti-ii-'ri'rlhi-i--+--1'rp'|i-+i-+i--'rr
22 ghservarions used in the estimation of ail ADF regressians
Farple period from 1%81 o 2002

Tesc Stat:scig LL RIC 5BC [zl
o] 3 -2.6858 1.7g845 =_3Ll15C -1.2072 -.3058%
ADET) ~3. 8077 1.8310 -..Lleag -2 ER2E -1.4605
iltv-r‘liqr-r-r1dl+i+'+'i'1r*tii#r#iv,rtiiii*ri?"tli#ifrvr\tii+r§'1r#ltirii‘1'
9% gritical value for the acgmented Dicxey=Fuller statiscgie = =3,0109
Lw = Ma:zirized log-likelihaad AIC = Akaike Infarmat-on Crltarion
8BC = Schwarz Bayesz an Critericoo HCD = Hanmarm-Quinn Criterion
Unit roob Lests for warianle dllg

The Dickey-tuller regreasions include an intercepl ard a linear crend

15

onAATyatiors wsed in che estimazion af al: ADF cggressionk
ddmpiy peciod {com D531 to 2007
Tt hraarar ittty

i R i B I T

T=3r Stacyanan LT BTC SEC qHoC
DOF -3.8431 17530 1.7%490 L5640 1.4584
a0F|1, =3_7%77 L.B16G 1.6160 -.37545 1.2273
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682 critical value fer the augmented Dickey-Fuller statistic = -3 6562
LL = Haximizen log-likelinmod ALIC = Akaike Information Criterion

FBI = Echuarz Zayesian Sritevion HQC = Hanoan=Auikn Criterion
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Unlt coot testa for varlable gdlke
The Dickey-Fullezr regresalons includs an LATACCePE bBUE not 4 trend
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il chservatians used in the eatumation af all AOF CAJrwAYLaNS
darple period from [991 wo 2002
Tesr Statiskic LL MG 5BC HOC
o7 -6 44738 41768 T.4TEE B.332) 7.3165
AIFLL) -£. D571 9.71361 €.7381 £.1214 [ -1-E)
33 criticsl valuye for the augmentes Dickey-Fuller scatlscic = =3.019%
we = Haximbzed log-likelihood MIC & Akaliw Information Criceriorn
330 = Schwarz Bayesaan Criterion HOC = Bannan-Julnp Critecion

Unit root teals for vaciable dlikt
Tre Bigrey-Fuller rejcesasians include 40 LR 4lc4pt and 4 linear trend
CRServations used in the estimation of all ADE TegCE4Salony
~pile pericd from 198 to HO2

-------- ttarmaman

LI IR I

o

e T

Tast Stathstic L AlIC SRC HOT
IF ~6. £330 10.650% 1. 650% &.2138 T.4107
ETTIY) -E. 3407 12,2607 2.2607 £.3718 7.5410

...................... A A N N L L L R R Ty

25 pritical value for the sugmented Dickey-Fuller statisvic = =1, 6593

e = Maximiied lpg-likelihood AIC = Awal¥e Tnformation Criterion
322 = Sethuarz Bayesian Critetlon HOC = Mannan-Juinn Criterion

32

Uit root cests for varlable dimy
The Dickey-Fuller regressiona include an interceps DUL nob & trend
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£2  ohsecvations used in the estimatign of all ADF Iegressiconn
Zarzle peripg from 1981 Lo 2002
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Tast Shabistic LL AIC sRC HEZ
oF -6.4973 -29.753%9 =26.7519 -21.6%84 =26,9138
ADI(L) =6. 2019 =23.3%12 =26, 31912 -27.8078 =1G.6309
'L g7ilical value for the suyrented Dickey=Fullar staclatie = =3,0195
LL = Hawimiged log=liveliheod BIC w Avalve Imformatlon Crlrerign
Tl = Sohearz Bayesidn Criterion HQS = Hamnan~-Quinn Critarlon

Unit root tests for varlabls dime

............. i e L T

2i chzervatigns used Ll the esatlmatien of all AIF Eagrenalons
Sadpat pecei] lrom 1981 Lw 2002

|i++i|rll'+biir-‘q!+l+iiiiﬁq&l+§+tiiilrl-#l+|I+llilrlq-lcl+ljbllit-'liltlrir-qr

Test Statistic LL RIC SBC HES
L -6.2878 -24.7407 =27.7407 ~d9.1574 =27.940%
AUGTALI =5 3R =Z3.3761) =27.1761 =39, 26852 =27, 8560
¥ owzitigal value for the augmentod Cickey-Fullar atAckatic » =3, 8592
Ly = Mamamlred loq«llkelibhoad AIC = Aka ke Intarmatlon Crolrarign
SET ® Schwarz Bayesian Critacion MG » Hannan=0ulmn Colteckon
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VAR 1w ot

Jlye e dlle dixr dimt

Tes0 3rLatiscigg asd Chalce CriTaria far 2geleciing the Qrder of the VAR Model
243¢1 cn 21 obgervations from 18982 to 2002, Order of VAR = 1
Liez nf variables ircluded in the varestricted VAR:

21i7E
List 0f CRLECMINISLIC AndfOr exogencld variapleg:
4 dluz dlemt
Srdar LL AlC REC LR Cwst Adjuaced LR Leat
1 -_41oB%3 -b.4599 o L L -
E -1.7.16 ~E.TL1E =% 0727 CHEQX| 1l]= 2.4d53).115] 1.7985[.192)
1 -1 TE%5 -5.1BG5 -71.E7BY CHERY )= 2. 64131.7267) 1.B07L[.405]
0 -18.4D36 -B1.403F -R2,B20% CHEDM 1w 155.B6931.0001 10&,6474(.000]
slf=hsalke Infgrmatlen Criteriom S5BC=3chwarr Bayesiam Criterisn
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Cpintegratian wi1th restric-aed intarcepts and no breands in Lhe VAR
COLATegratiss LR Tes: Pased on Maximal Eigenvalue =f the Stachastic Marrix

THEE r IR Rt A F Y F b v b T l-‘-l-+i-l'+i'"l"'l+i'i'i"l'*i-+'l‘+i-i"ﬁT‘-Iiii’i‘ﬁ-\pbi-l-i'ir-lillii-
20 ctigervacioss Erom %33 o 2002, Qcder of VAR = L
Ligr of variasles ingluded -n the cointeqrating vector
Alwe dile dike dime nTercept
“1:C @l eigenvalues in dasrending order
.00 19982, EESED. TEFH2 . a7,
Hirll alTernaztive Staziagcie 45% Critical value A Critical Value
r =1 r =] 46,085 29.2TacG 25,8000
re= 1 r =2 21.1557 22,044 19, 8800
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L I i I

<#2 Lne above table [ determise [ (the nusher of colntegratingrectors
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Alrecnazive Fragpatic 93% Critical Yalue G0¥Czivical vValue
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ra= 3 tr.1217 20148030 17.9800
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0f Cointwgrating Aelacions Usung Model Selecrien Critecia
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The main results of the study were as follows:

- A long run  relartionship benween the output of the Pipe
Company  and the production factors ( labour, capital, raw
materials hs existe .

2- The estimation results revealed that |, the Pipe manufacture is
a capital intenisve industry

5- The constant returns to scale 1s the main feature of this
industry .

4- A decrease of the marginal product of the production factors.



Abstract

Manufacturing Sector 1s Considered as an important activily
in the econonuic and social development. Pipe manulacturing 1s
one of these activities .

It serves as an input to other industries and as a final product
which, 1s needed in the domestic market for various uses. Also it

creates many Job oppriunities in the local labour market.

Inspite of the large investment mn the Pipe Company which
makes 6.3% of total investment in the manufacturing seclor during
the period {1980-2002), us output counted only 3% of the total

output ol this secior durning the same period .

Therefor, the main goal of this study is o estimate the
production function tor the Pipe Company. To achive this end the
Cobb- Douglas ~C-D” production function 1s used , and estimated
using the Johansson (1988) Co-integration approach .

The production function utilised to: (1) examine the impact
of production factors on the growih of the output of Pipe Company

{2} analvsis the retun 1o scale of the company.
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