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1 - Ordinary Least Squares
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1 - Organization for Economic Co-operation and Development
2 - Panel Data
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2 - Time series data

3 - Three-Stage Least Squares

4 - Full Information Maximum Likehood
5 - Double-Log Model
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1 - Two Stage Least Squares
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1 - The order conditions of identifiability

2 - The rank conditions of identifiability
3 - Over Identified

¥y

8 b 55 Slsyly uate 355 e sdalive &S 5 5b Olan

S SAINRCHW PN W F PRI PRI U (S PR E
WVO Jlw 31 J3 b )38 a4 Silsjls 55 e 55 50
a8 ks jio sde 5 Sde Ll gl O il
So L syl e cpl ply 55l 525 2o LN 5 el

Cﬁ\.«‘a.\.&cu UULn Q}.L:d.é}_;ajjs

SleMb g Laeals

Slaadslas Jue s S oslinal 55 50 (slacals
Ail e WAL BT Jle 5l odalie YV Jald Ol jon
o el gz 8l RS (Sl gke S e Ol 4y Ly ]
+ sl — ol yslo= G re) g a6 as Ol s
el el s ( J s A 5

23 ) 55,5 5 1o RS (Slshe b 4 by je el
Ol 53 Gos 5 LS (Ken mbs ol 3 51 (o
J g ol plad Coad & b o Sl el 6 )
Soslper S5 sl 5 sladsts 5 55 (W5 (slaay 52)
e 2 S10SS (sl M5 Do oS (b 4 s S
PSS e e 5 pES Comer immes 5 O
Slsie Sl sl 5 Ol s Ol e 5 dus S Jl Ol bl
ol LS5k el bl 5l 5wy e S
i b pr slaosls e e 5 sdal G U
Mg etls 5(CP) 3 ras Sl VS gl Lexls
0353 (a5 o ys i s S5 gl IS
bk o 5 GNP e (Il a5 5 cmio
Ol sl 655 o ST 3l deo s e 0555 Olie 5 by
CTVA e 8 53 L6 ol o5 sl
O 4SSl a5 L Ll Jlades 5wl Jl Olgs



A\ YEJMJ'\Jl’.‘Jﬁ‘:L'F\S}y_ﬁ-c}lﬁQMZAM

Olpl 3 sl RS lgie SLoE 5 a2 wl s 3,50 i V Jpu

tob] x5 b 2 Jas gl ice
Ll b
LnX% canealy iz
0/aA \/AY VI/vae T ol e
—8/+4 /Y — N LnPX;
L/A et OYY e E LnGNP,
AL i3 Aty L
—0/\Y YO A LnCPI,
£/ AR N LnAD;
£/\V Y v LnlP,
£\ Y O D59,
—\/YY Y _u/hq D69,
R%= +/4A
s e GU
LNXS; sl s jehze
Ve/A 1/00 o/av.” ol e
—Y/eA Y/YY —gv* LnX’eq
“V/A Y/YY gy LnXes
YA o/ —oF LnIF,
¥/ay A1 YA\ Ln(PX..1/PSt.1)
0/ VA VE—+0 0/VAE—+0* IM¢ 4
-v/04 /ey AN LnPT,
W% /oA Y D59,
AR oY -y D69,
R%=1+/4V

Aoy 0 c\a.« 05 Gl sme -

sl 3580 =V E Ll 5l S (5l she Caad ke e (Lol s s 355 0 sdalie oS sboles

3eded s tae A3 0wl 53 (sylal Bl Sl S s Gl gla e oles 56 . S0Le) I 51 5 0
A3 So id pame Sasd olS a4 S das e 0L 3551 WV L Ll (Lol als ke 535 2 oo
SalS o s N 0T Gl o Lol lis b il 58l Ll 1ol ! st go,bl pslie 4 ax 55 L oS il

Sl U sad Olo sb pl Ol e | e sl et Al Al e s pre o y3 0 mlan &bl



& g s il ougﬁ,,ﬂﬁ

53 Ol sh (Rl 33l a8 3503 Ol sk I Ol o 1) e
Sype Sled st 5 LAV 51l g me sl Gl
pdos 5 (5l 4 350 e Lol Lajl sl G
a5 Aol Gl 5 adlas 5 50 Jpame Cad 5o DS
ALS A 53 5 O pas 5o Sl o i
S i Ol G118 5 (sle 2 S (gl s Lol
i 33,5 n Sl G G il glaYS
o5l Y L ol s i el 55 e
0 I3 as Ao y3 0 mhae o Solel Bl 51 as sni
25 sl s Sl A cdas e Ol 5 el
Sl gl o Lol Hloie (Cao Ao 039331 55
Olg oy e a8 Wb o il bl Ao +/8F ((gle K8
GV Sl )l Sl booyed by b ol
Iy 555t A5 Olsee Ladsly ol s gladsly A 5
S s e Gl it s e ol S
S Glo S gl ie 4o Ll ol 5L 0T e s
el GRlPl O S e YIS e
YAL e S glES S W s asls
3 pmn Ao 0 mlane 3 Golel Blod 51 aS o 5,41
53 il dos SO sl s das e OLES 5 Sl o
Lol i ns S5 gelS8 IS W5 asls
ol il e SR s /YA ¢ gl S (glsde )
@3l ol Al 8l L caas e Ol el
A5 Ol Gl 3l amt 55 5 gmis S5 gla o5
Gy 4t g 10 S (glshe (gl Lol e (gl
AL e Al
os 3yl /Y Ll (K Ghlme e
Rl A2l o s ime o3 0 a3 Solel Bl 5l

y¢

i 3| mlis 5l ol (sl S (e a3
SLAG Iy S 4 5 0l L O Ol
S8 Sy LS 5 S Sy Je el
s oS (b IS e a5 S
Cmod Dt a S dalllan 3550 Jpames oS
A5t &S sk 4l il (gl ol
S aS el 800 Y Ll b Jle s Je el
) il e s e A3 0 e Sobel Ll
A5 a Sl Aoy SOl s e DL o S
Glie ol Lols s « o3 Jiw 5o Lo ol
s o OLES 4 Wb o il 3l Ao ys +/YY (gle S8
ol ol o 3 dle po )5S (ol 3,
A s e by Vb and jo 5 g5 gl
S e ol 6l LS b3l 5 dy Jle s g
e et 2 33,8 a3 55 N gl (G At
53 olel BULsd 51 a8 e 5,500 M4 Ll igmar
4S deas o DL 5 el 0l Sls e Ao )3 0 cb.ﬂ
e (bl Gl s a8 IS Cune o8 a
Al e Sl Ao A (gl SIS slske ) Lol
ol s Ol Hsb ol Ol e b e S
aS Aol e Gl ke Glad pame 4 5L (omar
by Lad sz (nl W55 Ol Sl e ol 1
Sl Lol i, Vo 3 5 Wl s 5 slauss
DS lad s hutiny L Slo S (s she
Sledst 5 VS sl s e g 2 33,5 s
55 @olel Bl 51 aS ol 5,50 0 = /Y L ol (b jene
A s e QLIS 5 Sl 0l Hls me Ao 3 0 CE,.»
Lol e o Sie Lasls js (il do s S gl

S UL e LS Ui s YT (le SIS (gl she (gl



Y7o

ot 3,00 s L s (gle S (ke 4 e Ol
BUod 5l a8 ol 3550 =/ L ol g5 Ol ek
OLES 5 Gl sl s e Ao y3 0 mlane s &bl
Ol e cpos5 Olyas 3 Rl 3l Ao o S il s
Aol e S Ao /T caddlas 5 50 Jgames W5
s 03 o8 &S s Ol sk Rl Uls s ) e &S
e Dbkt 5 LAV Cad e sas mhau )5
TN RPN COPHI Y ICIUN o1 B VR S AU PRRCIU
Gl 5 SalS Ladsame nl DS AS e by =
Lel il s laasts by LaVS 0l )5l
Slo , XS (gl gie gl o Lol s a3 oals
=l b LS o Lad s it g
e b 5o le S lshe e Olpe (RS
Cad o ite s 5 4 (Sosb a3l e G
WLl g8 Jle s adslesle G 4 J as
Dl sme doy 0 C)a.ﬁ); bl Ll 5l aS sl _s)ﬂﬁ
53 il bl Ao s SO (6l 4 s e OLES 5 ool 0l
Aeos W s Jlw 53 4o Ol )5S e S
Sod Rl L a8 s e DL e by o Rl 8
Ol e J=d Jlw o adyl oole Caad 2alS L g
S b e Rl e Jl s (sle XS (gl sie 4 50
Cad Sl 3l Loyl Ol sk (] Ol o 1) e
o=l oS g 8 Jlw 5 sl esle 4 J geames
Sl 5 A Jw 53 S 4T 5 & J g
355 A5 Ol i 35 4 ol S 4 Al
0> syl ste g o e o ul5El day L 5 |
Slode I 5 Olpe b ylo pms 5 e sl L3 JLs
ol 3 L cdas e OLES oS 5415 e L 3 (gle S

J_:;..\_sug_jl.mjb MJ—G Q\J:.A 4‘}«5 JL..»)J C)‘.})U Q‘J.:.A

Y hsled Tl Ol S 5 g pake Slidod daldaad

Slo SIS (glie gl Lol Ol e ((golasl glags o
Sgme oK Slage ¢l e Sl 5 5 g
ool (SO Sl S sl o2 sl (1S
L shl olome e oo 5 Jb 5ol aily
53 ol Bl 1ol Jhat st gobl pslio & ax 55
deas o QLS 4S (sl 05 Sls e Lo )3 0 Cb_.d
Slodn e Uln (535 2 650 g (s WL
el 3N 528 s (gle S

i) R? oLl e« ness Lol &6 53
Weas o OLES 5 ol 0 35500 /AL Ll (L
Ao y3 QA Jde 53 (s sl paze)ods Bl (sla iz
Ol &S s oo et 5 |y (LOWE) atsls poite ) i
s s s YL S Tl 5 Tod8 ek
Sl Jde a5l s

L =l e 51 2,0 i s o b 0l 2l
Szl st go el Hldie 4 ax 5 L aS o 5,51 5 0/V4
Al e s e o y3 0 e bl Bl 51 0T
L =lr o3 dlo s b e ine n 0 oS Jl- o
A3 0 a3 Golel Llod 5l a8 o 5,51, —£/1Y
Aoy SOl A s o OLAS 5 Sl sl Hls sas
e o Jed b 53 (sl XS (slshe 53 Ol o Sl
cle a8 Wb o 2 Ao 8/ i Jle s O W5
s SR pde 5 S R s Ol e
a3l S 5 o a5 Cdls G me Ol s
A5 Olpe s gamge ol 23,5 e 5L gLl
adl sl e 5L ey Il s andlls 550 J s
bl amr g L (3 dle 3 LS e a2
A3 0 o 53 (goled Bl 51 OT Jlz| 5t (oLl

ﬁéﬂst@ﬁﬂa}ﬁuﬂ‘:.u&éyumde&ﬁ;)b&m



& g s il ougﬁ,,ﬂﬁ

Q\ﬁd&gwbbﬁb)éjoﬁcu%wﬁ
335 0 4256
LJ—"J—’ R2 LSaJL_ATJL«\_SJ cM wfo @U‘)J
L;Lmﬁx:ad,\_mv_,a dl—a:»)j&;aﬂ‘ o J))Tﬁ VANY
3 des )3 AV (e sl jae) Jde 3 eds LS
LScJ_LAJQUJASMbL;a @.,ajs b ml)ﬁ&u@lﬂ;ﬁ

o5 b 130553 o ite 35510 ¢ty 31 s

23 3 o=l 3ol Je - oss Sl 2ol 059 sl
5 (L)t e Ol i ey 4y e
S Als 00,50 SO sl gle S sl pie(as 2) ) 5
i ol G e Sls e (T8 JL B ATAY JL
o Shee 1y Jde sladdslas ez 3l Sl C:LU
3 e 3 e O s 55 Jas anals (sla i
ok w L 5 ad e SWVslee sl pite ol o (e
Oemaead 9 (5,LSekis, (sawls SSLS Gy, L Olejen
W) Il U syt B Sors5 8yt 1y 305 Sos0
S S b o o2 bl pl g eepa s B
AYAV=4) (5,55 8l Jos disls (sla e i i
SLE 5 4,0 mU o S 1) b5 Gla paie ol
L5 VWAV os5 sl by Ul 5l (sl S5 (sl sia
O30 3 ez =l 03 4 emled e AT
sy ol el el eslizud (ES) pled (g5l s
S b ot st ek Sl S
e Slaosls 3l oslizul yanite a5 anlllas 5,50 (slassls

1 - Exponential Smoothing

Y\

S 5503 0Lz sk () Ol 1) e bl e Rl
0T 3 5aS (Goins OLES Jguamme G sl Ol 035
Ol 03, YL L OB IS a5l ol el 5528 )
34t ol Ol 53 e A Jl o 05 M 5
03 Jsmame ol e JBL p i BlS rnes
God pled Taad e g pS S (S I3 528
ot 3551 = ALl 8 Il 5 (sl S8 5l ke
Sl ol I3 fme L33 0 pmlane o Solel Ll 5l a8
slaay e s il Ao SO sll 4 e e 0L
G4, Ole ( Jd Jlo 53 addllas 550 J g U 55
Lol 4S5 Uk e 2alS dos A e Jl 53 O
ol plad Cad Ll 4S50 Ol sk nl 015
Losas a5 |3 b s le S5 (slpde )55 slaaa s
O el il o adsl slpe Snd 0550 VL 51 5L
OB USAS 5 am 53 5 o oSS 55 sladly oo
St 03 5 st 3 S S sk 4 J g
ol A Jle 3 1y s S Ol &S s L
Laad

Stoslal palis a5 b S (lomn oiio n
N3 mn o3 0 a5 Solal Bl 50T Dbz
Tt e Sl Ol s o OLES 45 ol ol
2 Slo SS (Slshe sab,0 b M5 Olis 535 2 50
L 58

ot 3,500 = YVl WLl (Sl oiie 5
Wl oS ls e o33 0 a3 bl Ll 5l
53 s a0l Sl dias e DL oy s o]
Sl s ag anlllan 550 s S L
S T 6l LB s o ad 50 5L 4 (s

Bl b (i o L Sk o5 e s Sl 42205



v

oS o Gty b e Sl e (IS D5k 4
S it e 035 3ls 5 e G505 e ane
4S |y Jde gladtslas (o Lol 5 4o o @L“);
"Ly Sl s s e 033 (e 3SLS g, law g
Sl (Dlager SVslne 53 6, U5 ie 3 5 W3 @)
Dy 3lie Y Jsde anle e JITA) BAYAY sl
Sl sl 1o, K8 lie LB 5 4,8 ol iy
a3 e 0L [ ITAV-4)

Y hsled Tl Ol S 5 g pake Slidod daldaad

03 = LS L as b an il o el Sl
Sla il 05,5 el lm s glaka s
D5l S e (SR (o83 3 Iy 5l O‘)Sd" LR RLY
il ol oslanal 5 Jse b 31 ke ) (gl aS
PRa=R+a(y-PR)

Y Oloy 3 0l i s Prg OF 5 oS

& oles 53 a3l e 2t

t ol 5o el ow i i R

A3l ol Gileslsen OByl

WAV-2) slgdle (b (a6 5 Lols) 801 (61509,5 pite 55 odd (fr i palis =Y Jgdr

Slsie gl Lol Ol 5 ol g Sl

5 1o S

6\1{4&;&\%54&%&)142/: Jle

O e Sl RS (Sl ke

0\\V0A OYAYA VAV
0V A 04T\ Y YYAA
Ay qoeVo YYAQ
vy \ARRER Y4
Vit \AZAAA AR
)
B ST ]
3!
N
AR 4
T R T T T T T T T
78 v 2 Ao AS .

J L

2555 53 L8 A F Ol O puds o dd S e Koy =) Ll ged

1 - Dynamic



& g s il ougﬁ,,ﬂﬁ

AR

L XEEEK
-i;i ..... -
D
1 e
9
~
o i
N

J‘,‘:SJJ j)ls djo.ﬂ.ﬁ b‘};uﬁ Q‘M ol ﬁﬂ JJ"J—* J‘b}oa.
5 e AT Il b

sl pris Lol oS 5o a8 ok 4 il s ax g
e Sall A5 (sl S (Slshe Cngd a5l 5 e
VS gl el i8IS Comer (J3 e s
5 S Sy sl sl 9 (CPD) B pme Oleds
Ll 5l s S slad S8 IS Wy Laxls
Wilodd 4l Sl fms Ao s3 0 Oliabsl o ) &bl
e AL A5 e 1 e sla e oS 550k &
o 035580 501 S S Cma (L3 dLe o
Sl s Sy eSS IS g el 5 i
le ol 5 1o, KS (Slphe Cuad Sl pite 5 ot
Sl Lol Olyse o e il 3 peme St 5 VIS
Silome ite Cpiomen A l3 Ol 55 (gle S (sl she
ol I3 e ;3 0 mla s bl bl 5l K
Gl Lol Ol 5 1 Ko ladle oo 30 s el
e b s das e 0L Ol O 53 le XS (5l saa
Slse D3l 5 A lye die 51 5 0 (sla e
J e Cad Comd ¢ o5 Olie o J3 b 3 o S
5> 8l K (slphe 5 anza 5 L3 Jle s adgl esle o

e 5 A5 Ol 355 0 sdalin oS 4k Olaa

G A s, 13 TR Jw LS (gle S gl s
31 gl S (slse A5 Olps 48 g5k 4 il 0
VAN Jlo 3 o5 WYY @ \TAT Jle s o5 £0TYA)N
Slste G a0 Ol Olej pan 53l 4l 21581
Aol e il VAN w5 Bt0tEE 5l gl S
D e Olps 4 5 00l (6 S e Ol ol
L5 el S o Iy a5l 5588 5 (sle S (sl5a
ol Slasls (s s s Of Ol g BT Sl

SIYAT 65 Sl sLsesls 5l esliul U allie oyl

(3SLS stjﬂﬁ G920k e Yslas S, Al
Slo S8 slsts SLolE 5 4,8 w5 Olojan s &
S G Se e Sz e s opl 2l e Ol s
o lize aaly 55y e 4 Ol jan SVsles re

&Go#?@:@@t&%prﬁ}&wéuﬁtﬁ



¥4

sl SLL ol 53 JES G yeme 5 W5 ey p I YAY.S((gols =
b e 0aSils g sl st )| i) lS

03,38 SLolE 5 b s p I TAY g 0o 5 g lie —
B2l 5 Cpr o alomadl sl slaySal; 5 IS sla
PRI o (R

ol OLL Gl lols 5 as e ol L) YVES S -
VPRV U P WK BN F QN L+ O T RN U031

Aﬁ._.ﬂél..a:.;‘ u;l_.d AYAR -z ‘Lf“_":‘if\ e S gu_S‘fg -
gﬁJL.:: AJ}\ .Ll:- gulj._é omb %JL?- E) Q‘)L\ZJJ\ (S 90

N AARTS-

L s Sl 8 G e o alaly s I YVE (S )5

Odiey Cmis SSleaner 5 Olajedkal y3ecrasd

-Baudin,A.and Lundberg,L,1987.A word model of the
demand for paper and paperboard, Forest
science,33,185-96.

-Brooks,D;Baudin,A;Schwarzbauer,P,1995. Modelling
Forest products demand,supply and trade,UN-
ECE/FAO Timber and Forest Discussion papers.

-Buongiorno,J.and Kang,k,1982.Econometric models of
the United States demand for paper and
paperboard,wood science,15:119-126.

-Chas- Amil, M. L .and Buongiorno, J, 2000. The
Demand for paper and paperboard: econometric
Models for the European union, Applied Economics,
USA, 32: 987-999.

-Hetemaki,L.and Obersteiner, M, 2002. US Newsprint
Demand forecasts to 2020, university of California,
Berkeley Haas school of Business Fisher center for
the strategic use of information technology, 38pp.

-Kangs, k .and Baudin, A, 2003. Modelling and
projections of forest products Demand, supply and
Trade in Europe, Geneva Timber Forest Discussion
papers, New york, and Geneva ,203pp.

-Luo,J, 2003. Factors influencing the U.S. linerboard
supply 8Demand: A simultaneous equations model,
24pp.

-Prestemon,J.and  Buongiorno,J,1993.Elasticities  of
demand for Forest products based on time-series and
cross-sectional data,Groupe de Reserche en
Economie des produits Forestiers,University of
Bordeaux, seminar 24-25 june.

-Zhang,Y.and Buongiorno,J,1998.paper or plastic? The
United States demand for paper and paperboard in
packaging,Scandinavian journal of Forest Research,
13,54-65.

Y hsled Tl Ol S 5 g pake Slidod daldaad

Sl e o3 0 mla 3 Golel Bl 5l L Lo
die 51 2 e (sl pine 45 () sb 4 cilodd s
a5 3 Il 3 (sle K5ST (g sk sl Ol e
Slo a5 Cde S LS Jle jo adyl esle 40 Jpames
A5 s (3 dla 3 sle 2SS (glsie A 5 Ol e
e s Ol 5 I3 Jle 3 le S5ST (s 5k
R (et IS Ol gl 3 g pl A 5 O
3 mmn o530 a2 bl Bl 51wl (55ls
&lo S glsie a4y s AL e 53U aS ol ol
Ol 1y 0l OF L3 Jsmamms ol 4o Ol o
Ol 45 dp o 0L o B e AR
Sl a5y edul 53 (gle KS (glsie B pae 5 W5
3L edS G by s W5 Ol 45 (o5b 4wl

solaiw! 8,40 ol

Ol 53 s Pl S GLoli b 5,51 n V0o udail —
e 0 dSLilae0l g5 o iilseds )| ol )8 aals OLL

C_l_? ez AYACL 5l 0. S gda. g ) Lis ok pma —
o Ol ol 53 O Gz o i 5 slys, S slolss
W el (el Jlw (s5,5l0S psle lash els
amio

Crs 3 W‘Jﬂ'\vl\o'f‘)ﬁ. &jb.\.&@b.uﬂgéﬂl.td@é) -
sl Bl gl sls eyl , b LSl o s e
YN Sliod) o)Lt M Ol ol b e aleaclls g
144

sl OLL eV = olsyly slols EITVE s ple -
slasl e a0l g o ilsedd ) pwlid IS



Iranian Journal of Wood and Paper Science Research Vol. 26 No. (2), 2011 270

Simultaneous estimation of demand and supply functions & production and
consumption projection of corrugated board in Iran

Tavakoli, A.l, Tajdini, A.%, Rohnia, M. and Jahan- Latibari, A.*

1-M.Sc. Graduated student, wood and paper science & technology, college of agriculture and natural resource, islamic azad
university, karaj branch.
2*- Corresponding author, Assistant Prof. Agriculture research center. college of agriculture and natural resource, islamic azad
university, karaj branch. Email: ajang.tajdini@kiau.ac.ir
3- Assistant Prof. Agriculture research center, college of agriculture and natural resource, islamic azad university, karaj branch.
4- Associate Prof. Agriculture research center, college of agriculture and natural resource, islamic azad university, karaj branch.

Received: Jan., 2010 Accepted: Jan., 2011

Abstract

Corrugated board is considered as a valuable community for packaging at both international
and domestic markets. Therefore for the development of corrugated board industry in Iran and
to understand the variation in demand for this product, it's necessary to identify the
consumption and production patterns as well as the most important and effective variables
influencing it's status. Then the demand & supply for corrugated board can be forecasted. In this
study, the dynamic econometric model has been used to demonstrate simultaneous relationship
between supply and demand. Coefficients of the model were estimated using 3sls method with
the time series data from 1981 to 2007. The results indicated that in the demand function,
intercept, price, GNP in previous period, population, CPI, industrial added value(lav),
production index of large-scale industries(PILSI) and the war dummy variables are significant
at 0.05 level. In the supply function, intercept, production quantity in previous period, inflation
rate, corrugated board price-raw material price ratio in previous period, import quantity in
previous period, cost price all in previous period and subsidy dummy variables are significant at
0.05 level. Results indicate that the mentioned variables influence consumption and production,
simultaneously. The results of projection also demonstrate that corrugated board production &
consumption will increase into 2012.

Keywords: Simultaneous, corrugated board, supply, demand, projection, Iran.



