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Abstract

Oil and natural gas production is not uniformly and homogeneously distributed across all
provinces of Iran, whereas a major part of oil and gas incomes is consumed in provinces
that do not have any significant role in oil and gas production. Therefore, any disruption
in the production of oil and gas might expose the GDP growth of all provinces at risk. In
this paper, the multiregional input-output table is calculated for the year 2015. Then, the
hypothetical extraction method introduced by Dietzenbacher and Lahr (2013) is
employed for estimating the effect of partial and complete extraction of oil and gas
production in Khuzestan and other oil-oriented regions on the value-added of 71
economic activities in each of the regions. The findings reveal that firstly, following the
extraction of oil and gas production in Khuzestan, the value added of this region reduces
about %32 , while the extraction of the corresponding sector in other oil-related regions
will mitigate this region’s value added by %14. Secondly, the relative reduction in the
value added of economic sectors and each sector’s contribution of value-added reduction
in each region depend on the economic structure of the interested region. The highest
share of the total value-added reduction in each region belongs to the service sector in
Tehran and agriculture in other non-oil regions. It seems that diversifying energy
resources as well as supplying regions, enhancing fuel consumption efficiency, and
renovating the transportation system are the most important policies to have more
resilience.

Keywords: Oil and Gas Industry, Hypothetical Extraction, Multiregional
Input-Output Table, Value Added

JEL Classification: D57, L52, R15, Q4

* Corresponding Author: Parisa_m2369@yahoo.com

How to Cite: Mohajeri, P., Faridzad, A., Amirjahani, F. (2023). Impact of Hypothetical
Extraction of Iranian Oil and Gas Industry on Value Added of Economic Sectors Using
Multiregional Input-Output Model. Iranian Energy Economics, 46 (12), 151-175.

Original Research

Received: 30/0ct/2022

ISSN: 2423-5954  Accepted: 8/Apr/2023

elSSN: 2476-6437


https://orcid.org/0000-0001-7971-0678
https://orcid.org/0000-0002-1777-709X
https://orcid.org/0000-0003-3870-9122

VEN/OA/OA 13 55 e b

By

Sy

ALER VARVAR S

ISSN: YFY¥-0aa¥F

elSSN: YFVs—sFry

————————— Ol 5550 3Ll asliia gy —
\Vo-\0\ N\EeY )L@a. A1 OJLQ'\: AY 093

Jiee.atu.ac.ir
DOI: http://dx.doi.org/10.22054/jiee.2023.70782.1960

03931 )il 3 (b S 3 P L i oo Sl 15
Slddkioiz ol — 0015 (54531 3l oalatw! b (solaBl (sl gz

ub.;l gulj.@.? ‘U{L.LLL e bl.i.ﬁl: Lzl 0 aSCisls ‘LQJ'E'S szl ejj? ‘Jl.:‘..fdlél * éﬁ\.@.ﬂ \'“"’J"

O O ¢ o lblb atte oKils cslal oaSlisls Ul,,uul Sy 8 e
C)]ﬁ‘ ‘ulje.: 4&@& e eL{.iJl) ‘L;JJ" slasl d.’.'..uJ .L»Jl L:""L‘"JK L;)a.:u‘él JLG’.JM‘ Mblé
oA S

5 oAt w35 558 Okl 53 San 5 SIS b 4 b SE 5 e i Wy
P e el LIS Wy s S 25 S 3,8 o Syso o0kl 45 3 aas I Glodes
SIls ladlial _poles Jotls Lallil 5 sl st e & Ly 58 5 b g 5 ks
wibie i adlate Ol g (O1,g) slaakate Hlgz ol — o313 Jsdo dloes b e ol 53 1358
5 S A ST YY) s LSk (55 Bl s 68 ST 5 1T Ul gl (2
A3 6okl e VY esgl 3550 s Gble ple 5 Ok et adlate 53 55 58 5 Cd 5 LS
5338 5 i b Ol g 55 Yl 45 e OT 51 (S Laaily ol 0k 5,557 aiate Hlgar 51 S
Pl e Oode oS 53033 8 gy s MY 2alS L aiete oyl e g3l 35,1 Ol ) 5
03553 3l 53 o L2l (LB das o 2alS Lo y3 VB 1y i adlate 039531 i3l o i aiate o
,as@,:Claédﬁamﬁn,};luzblumfjluqz;qy&_ﬁﬁ,”@u;sl&uu;;.{
35 Sladst 3w 3,05 gy 2 35 0 dilate (g3lasl il 4 S Sd 4 285 dilate 5 Ol 58
035380 5ol R S g 0 VL (b GbLe e 53 (IMEL 5 sy s 5 Olg Ol
oo Ghle 5 mls (Gilugsme duy o 5 4 s o polanl s 4 Gble ol 51K s 55 S
Sl Sl gt S JE 5 e OB SL ilag s St O pan (Sleatg 55

g O s (555120

okl = oals Uyl (b5 Gl By b 8 5 bt ci i tlaellads
oJ)ﬁ‘ J:')J‘ cd\‘\.ikw.b}:

Q4 ,R15,L52, D57 :JEL gdwaib

Parisa_m2369@yah00.com :J stus o 5 *


https://orcid.org/0000-0001-7971-0678
https://orcid.org/0000-0002-1777-709X
https://orcid.org/0000-0003-3870-9122

4 ] a L ./ o - Av P . a a1 .'.‘n
VO | 01ySen 5 2 lge | won sla i 039381 5351 2 a3 g b S iy (b D T

dodde .\
érl’ﬁéj‘xaiﬂju‘}gi@);5‘)}5&5“&1’“)5563@4:1}3
5o W5l de,s A sgd T Jle (gladbte slaalu s ol &1, gla,lLT
cnl 3sbiom plowl gl 5 ol s 5 4 58 Ol 35) Ol o o 5 5528 56
plril St 5SSy s B 558 Ol WY 3 (5550 e S el Sl o
)C«.ﬁi.l:.‘}}'j\&.,\.pjsﬁ‘wlgdbjjsQ\Lﬂlf@‘d\'j\ébu)b-".:ﬁ@
Sl pde oy 4 01 Okl KT Jb 0,8 o )13 08 S W 5 5o s 58
528 5 5 L oS s e bl 0 55 oSl G 5 S 5 5 a5
ol sl s

*‘5‘35@)}35@5“LSL“OWUU\fﬁ@J;@ﬁ#fW&ﬁ&M e
dfﬁj)j&)sﬁtu&_.\e 3 gd aldald (655 4l e sl gl (gd o bl
S5 538 i slaokel 55 b S8 5 el S W5 0L s (I
S8 s el i g b b S Slas 5 BT S 58 e 15 ST o okl L
Lokl ple 5 0l bl (e3labl Calidee gla jidw S 55 5 Oliw ) s Oliwl 53 ab
.aﬁ.u\j;&}.i?.

St oSl 5 Coanl Yl S 50 0T Sl Lol s iagh Ldd oy
Bl @5 5 o 350 o b 03 B ak S 5 el i g
i el 5 8 lils (6 (o 3 ey Sk gy Lot (e slas S0,
5 ool gy o T Dol ok oslizl st gs nl 53 b SE 5 ol
L odiliw — o3ls dme.(i;.JtS);@:b)'ijfLﬁ-gﬁc\;m\ui&ga@b-
i sy pe s iagh (Lab 53 (b o g 3 S5, S eslinl b (sladlate
el 0 gl g s M 1 03 S sy ol dlie 548 8 )5

e Sl bl adilejle ide 23 s Sl dlie H S de Olbs g 4 Sl b
T 5 I e Ak A8 el Sl B Gle pas A 5 caedde )
5 b Glaal mes g 4 polgr i ol dal s S ol s Sl p e ) s
s 33 2 S a5 b5 Gl ) Cole  SOL el olantl G )
S 03 (S e p de Sy g (ladke A slilin — odls Jgdo avwle)



VEON Sla | £ 0bd | VY Dl | O pt o550 Slasdl asliia gy | Vo¥

ol Al ooy s § 9 g0 (925 SABL ) Fee Al S dal s S 0ol
Al S Rl o S e Sl e (alg 53 5 3 s dal

231U 5 gl g sl (63 51 ol £ a5 Sl Y
Gl 53 G5 B 5 relae 4b 0 Slas 4 (6551 Sl (IS w5 o
s bdg 5l U g padicanT il 5 Cale jl Glodes jidw bl .ol ik
el g ool bajlis S 5 as e Ol e jsp 5l Cmiles (ol (slaslis
5 B el Sab g5 sl esdle LOYAF ((She) S o ASTE OT L ks e
03 Sy & pagie opl 4 Sl ke (551 el (g1 55 Ole) 4 cgalasl
ol DMK b SLO a5 (ALY @ 03 g 50 48,8 53 IDe] 4 Dockeols S
5 plail Gl Bl WK 2 5 gy slacdle (bl b 5 L
13 (Sl 55 slaaier ol LS e 0T )3 (6550 4,0 4 Sdekihs 53 5 0T il
4 o3 ged Jod odamn 5 o L Glodiy 4 1) (655 ol cp pd el (Bse s
Lo 5 golasl ol olazml ((Sin 3 Calitn slad 0318 055 (o5 ol S 555k
NGBOW

N b mled ki ol g B g 00 65 el ol e a4 golal BT
(s Sllas wle glaslas, Ko g (g 0bsb ¢ abgw ¢ Jow ) b
JUE™ 31 535, 515 adyl olasl Slylas 5 il g oo 8 slalbs (g 8,18 Sblazel
Sl Sl 551y bl ple gslasl glac e slaibie o glalawly SV sla o3
sl o o Dol pn (oS calist Lo (So 5 55 Y0 F) 5 allan sl
3505 3baBl 4 1) aies S et (milgm 530 g 0> aeb S 5 B w5 s
3148 355 o e 8 e 5 A g5 golaBl (glacIlas 55 I 4 aslsl 3 45T AS
N P P O VNS P YT W

3 28 1 il ge (3L 5 Sl bl b oyl san (g5l S 4 T |
Sl D bl gladaly b ablie gl JKal) o Fmwbie Ldizme O Lic Lo

jf‘j,’ Br) L&‘E'?‘Aﬁ @ul L;LAW ngjTg..)U L,..ijﬁ.}' é\) BE RS L;)j"-g_')u Q‘j:ﬁ

1. Rose
2. Higher Rank Effects



4 ] a L ./ o - Av P . a a1 .'.‘n
100 | 01y8Ken 5 6,2 lge | won sla i 039381 3351 2 aeb S8 g b S iy (b Dl T

BECI i PP IS I [ KA TP S KSR A o o
o 1y Dl bl 1 (36 S8 ge b 513 DI 5Tl (s (Ol blee 55 O g0
sy s Gl 1y 35 3 ST S 05 A8 e it it Ll B L1y 55 500 S
S5 Sl 03,5 (guaib bg 5 Lol Sojsm 95 a1y bl Hs (65Tl (Yoo F) 3,
s | (g3lamdl (5,55Tb 1) &S o sl Ol 53 Slabd {a)\yu)b):w&uj
;qu!jl@r;wb}}gjlhndb4{&\:;.,'535},@.5&.9}“‘&@):)#\56»
oy g3lasl 6,sTob 35 (Y008) ' o8, 6 S o bme by 65Tl | aeS pa
b Sl ble oo 3 ST elal 5 golasl )8 Sl gl ansls ULy Ol e
amal b b el add 3o 53 Glyls Tl s L b ST e ja syl S8
33 Al Sl melgr S b e 5 sl Ity (golas Lils o cu8il ol
oy T Sl bls 5 Sl 035513 s 5 ne

slgin Olidss bu g s g5 @bzl HBT (il oS (gl il sl i3,
Gluares BB ages Jab gla So) 5 amieslaml gla Sy, b 9s 4 &S ol
e 4 e b Sl (g m slresls leslanal b a5 seiwslasl gbadde Ll
450 L) pedis b g aiiens Sl SIS 4 536 i3l op il g s3baBl LT
ol bekilin — esls L) ges Jsl gladde 53 oS Jb s s (YL
e S gen 3,5 3531 5 sl Hob a1y Sdeol ST BT 0155 oo ((slazr! ()l blucm
236 55 SIS 305 ¢ g g0 cpl 93wty gl HUT (s (5 okl = 033
il BT e sl i S by (golasl glac Il fline Sawly Sl
Gl e 5SSO 5 edd 3yl Sl 5 s Ol Glesle SLy 0L L YL
(Y F ) bl cuin el ale g, 1y (g3l

g5 3kl SBT o 5w Hshie 4 eliln - e3ls sladie (5,5 ,5°
SlMol 0T 51 s 5 4 SET (VAVE) 101 S8 andllas L Slasl 5 anb O blsne
w5 Oy se g SBT 5555 53 0T slzel 5 C85 300 5 shie 4 (gldba>She L5
o e uilT Lo 5 (6 malr (Sladile codilin — 0315 e wly el 5 osdle
v.:s:uwﬂbc))und.ug&au@)xh&Jujgow;)&glsjtjul.b,j,&

1. Forgette
2. Cochrane



VEON Sla | £5 0bad | VY Dl | O p) o501 Slasdl asliia g | VS

WJde J\AS@ QJJTJ{ IJL.;LE:)wJp Sﬁjéﬁ)\j""fw\&)ﬂﬂ‘ﬂj}u
BE) QT u.m C.:AA‘j WT GJ}}' oj>=3 LQ)L.‘Q'- alides C‘y\ O L§‘°"L.:>.,‘::’, LLS)‘
VR0 ((gdames 5 0131 5) J.S@ 32 e g sl

S5 Sy ¥
Llodd S aza s g5l ool gladkaly Solw oS (S9) 3t b Yl
OLS 5S ((V88Y) 0l 5 55 «(VAAY) 5, Slallas 4 Ol o LOT A 3 S
o «(1989) "ol 5 Ll ST ((188A) Tl e 5 05,8 ((194A) U8 (144Y)
e S (Y F) Sl p Ll STl (Y ) Pl 5 slal (Y ) Tl Kes
ol g s 4 Sabie b (ST 58 o )al (TIA) SIS 5 1w JE 5 (Y410)
Conal 5 ol 0T 55 oS oih 35 ame oo fass S5y 6w 4als] 3 bl dllie
.wla,\;w,x&;@“u@@;d@ﬁg‘up@m\&uﬁ
SV 53 acb S8 5 b o gobal BT YY) MK T gl 5 A o
B St 55 5 5 JUadl e S Jaziie JUI a5 b 51 S T it
3 b g lagle s ldanly LY & 5 G b Sl ek 2 SIS GE
Ol 5 QIS oo Gl 5 5 55 a0 b QW D1 5 K0T S5 mlio
W3 e G b 51 Oylibalger paind 5lonn 5 4,8 0 i 5 5K 5 L Lt Jolia
cobae 53 BT 3551 S oa 5,5T 2 G 5 S S 51 (Bl odh s
Lo y3 0/8 &S 3515 OT 1 cul&s> =B 5 okl plndl (ol gla i3 5 (ALl o e
Sl oS T slassl S 055580 55,50 deo s VIS 5,187 (55,0 AT 3 dasys F/A (Jlazs
dw\;,lrw@,%g,@s}wlﬁ: I o 3l S8 5 s S
uaudu.:,:\);ﬁf}@wﬁwwj,u)b)L;;\,;t,;\?ij
ol Ol 53 LlaOST 55 o 3 VBV b LadS™ 55 dsy5 Y/5

Cole

. Ghordon, et.al.

Okuyama, et.al.

Cho, et.al.

. Yamano, et.al.

. Hallegatte

. Galbusera, L. and Giannopoulos
. American Petroleum Institute

o~NoOUTAWN R



4 ] a L ./ o - Av P . a a1 .'.‘n
VoV | 01yen 5 6,z lge | oon sla i 039381 (5351 2 aeb S8 g b S i (b D T

s Cad bgi g 53 sl i Sl el b () ol 5 ol
35 gl 3 ged oy g areinsliam] g okl — 0313 a5 Jobe Sl eslizal L1, bt
DAl s SUL gladaTys Gdoyn V0/0 Lials o 5o oS s e Olis boT
Aoys 1Y 68 F 5 s ek syass Sy VA ST L a8 ) sl
ol Bl 15

S 3559 b 1y b W s 5 (glasl ol b ol s ((Y219) Y, uls 5 S
2 3 50 35T ol — 0313 Gldde ¢SSG 51 eslinal L L s Pl L b
diy po a>Se BB 20550 5 65,5laS s i adsl 2alS 51K boT andllas
S L L e o33 b Slads iy 5 Shee ST b 3 0l St i
el 0l 3L

Sl ladatadr sdilin = 0313 gt &S b b (Y 0V) TOLSn 5 55l 5
Conir Coradl gy YooYl gl ol Jidu FY CIB s o LI YY
48 513 0L aadlla ol s Azt s 5587 ol a5 b p slasl 58 5 o
05 ol s Jalll ad s g g s VP Sl S S8 5 ol e
):M):YVUMJ:\jldlzéu‘_;udli\););.lﬁWWSGSBJJQJ\;
el Ol 3

5305 gl g Sl aie) )3 S OT 51 Sl ey cansss slas ow)
SalS Slag 5 BT o Sl Sl Jaowsian ) 5 golaml Calites glacS 4l
Sl s Sl ok 3ol (S Sl 5 slasl Ly (5555liST i Mg
Slaoibe SadicaT Ly (O OLKes 5 S5L) s ab e ola]
= oals Lalies ane Jde 5,5, tdawly Olsyls s e Cosgdou I L (gl
Csgdoes Sl @olasl gla ide 6 pdicanT ioiw (O¥AF g e g 5150 3) sl
@3l 059 9 Coslate bl i ps slal Gollas e 5l 31 (63 5,8 ¢l g
wo e Cosgdou slal 5 (oolaml BT )y (OFAY 5L 5 5 (g > lge)

1. Maji et al.

2. GDP

3. Nchor and Konderla
4, Guilhoto et al.

5. SAM



VEON Sla | £ o5kt | VY Dl | O p) o550 sladl asliia g | VOA

53030 8) (el Golblas 5o Llisne (68U Sl eslizal b 25 (glaos 5T 3
33 b8 Cudgdoes | B slaml s (ol Sl g 6T ey, (O O
e e ok sl (6 S 1 eslizd b (g3lasil Gl i ple p St (Sla s 5
SrdicaT iyl d(I¥R0 (g lge 5 35 3) e 4,0 ploaxl (g)lblu
Ol Olwl @350 anlllas 1 Slhes b S,y Luld 53 slasdl IS (ol isu
b b 1 (S (slaikie (oolal O lst (s5ldide 5 (1740 0K 5 (o)
Gl iags ol 4w plosl (1Y40 (o 5 O1313) Ol 4315 53,50 anlllas
Coadl b LU 51 53 e gee dolad glade 1 oslazal b gladae 9 o lee..» 33 (§ddate
Ol YY)y oS ol ol izte Jlizsl 5 W55 5 (obasdl gla jion oKl
ol 5 Al SIS (sl ans 3 0l

lailaie b 55 Ao ;3 0 5l 2S5 o o 53 SYGe ds s F0 S1 i (65
Alod pl

S 03 s Sl rey S ekl 4 ledul B bl el gladle (b (5o
Loys Vo sgde aS(gysb 4 34h o odaline (oolabl la jis ali.:l;— 5 Caenl
ol 155 5 Slasloes (glus 1) o 55 683 gy (Vs

e bl 3l e g s Sy o b awlin 3 (b3 Ol iy (4w
oslizel g gbas Sy 5 a8 SV 1 os 5l e a5 gusb 4 cod g Lo,
Llesls 13 GdS (gla tde olulis <SS 1) o5 5 ol ogy cbiles S

o b gl g g (glaabie &QBjsié}.p Slaakie CE‘N\:)MM Ol
aw Jgld= 51 aS 5,15 555 5508 53 (6390 Hlw Slalllae 5 Llals Cada
Ao g esliinl YL 5 gladlaie

S Ul Dlalllas (G AlST Gla i3 oluld wie) 5o sdate Dlallle o8 4 (=
Sl okl — o313 Sl eslizal b bt 5 S b ol (s p 4 4 515 30
4 Bl Cons S pl 4 (b B by Sl eslizal L s e e 55 (WAA) (T
SIS Sl Jid 0,05 03 By 5 b 5B (o Slaen s T3 s Jatie 65,1 LS
53 okiliw — o313 Jadar &S IG5 (1YAQ) S gun )l pmiomens 03,8 o )15 58
393905 G115 8 anlllan S olise ol (28,6 5 (5 Ghle r Jentie slatlate



\Aﬂldb\ﬁw;&gl@ﬂ...gslnui:‘qn})é\uib)‘)\)g b )\fjf\rwwwg\oﬁd#ﬁ:%

b 38 ol i e 3 T 5 Jlbl g el b cul s oS el DL

ol Cams LU 5o aksy oS Gl S Hlas akate 35 2 5o b idw ple 4 S
Syl galasl gl ple b jise

bl omteds @l & Sl 5oy Lol dlis ( Jotls hagh glad 4 Cabe L

3 gble ple Ol g Ol 5 Jezie) glaabie Hlga sdbiliw — o5l J g dnloee

2 b B 5l b il b Ood 2 A0 e gl (2 8 Ghle L

B bl ple 5 (488 58 5 Cd oS U 5 Ol B 5 Ol gie ) Ol g5 Oliad

s 35T 5 dilate Hlga 1SS a o galamdl gl jidw o338l 25,0 5 5 1,

G5 b, 5 bl slaaly £

bl slaal £

95 35S LT Glaslg L g (gladkie ol — o313 gl HLazl 5 s OLE s
2 Jetin &S 550 e enlinal (glaglate oliw — o315 Jsda 3557 5 sl obeT b &
Sl ol ys .l (ladbne ool 5 e CE..' 35 O lae el — 05ls J gt
Jlo ladbte glacl 5 \¥A0 Jlo Cllas s Cllad O)lize sl — o313 Jsid
Ot HLT 557 50 1¥A0 Jlu obiliw — 0315 J g .ol o o3Lizul Ol ol 5LT 5870 1140
Jadr 5 a5 8 515 Sy oSS sl c(oobadl idu VY IG SRS g
(ke da.a 23 15 Jgdor Sleslazal b aalsl 55 .l odld avwloes J515 oiliw — 0515
— osls Jsd> FLQ-RAS s, 5 54 5 01l LT 5 0 (slaihie slaslas
els Gy o Ode oy Jlesl lus 5 ok 5,57, (glaibie [l ol
wT 5 Sl S5 4 p5Y el 435 15 b S 5 L i el 5 o
CS 5 5 S5b e ,3 FLQ-RAS iy, 4 (glathie dio ot — 0313 J gl dlonse
dnles (Gl 5SS de iy 5l ol dlae s oS ol T bsn 55k 4 (1YIA)
ol o 45 S 0 g (slaibate lga obiliw — o313 J gl

1 ol — 0513 s acnlonn oo 5 il 1y oSS Sla By s (6500 b sk 5l Olal (gl
(6145\,,,.&,@tfm‘L;\wl,uwl,wtmﬁ);m,ba(._&ﬁydz”uuﬁcﬁ‘,;.guwc_ﬁ
Al anr e (VFRY) S5k dlie & Al 5 o iy 31 (5 diaBDle O W g el ok o5l



VEN Slg | 5 0pled | VY Jlo| 30 550 sladl astiiag s | 18

S Kl pleld s b Dl g, Ca,lS (aais b, £

B

DB ST glaptn o S Wil s 2l @ sldanls (5055 ST

Dt 53 1y 035380 2550 5 ol LW 311 s 538 35055 515 iy 5 3,8

el o 45 S S 5 Cadem gy e ol 3 1, S0 s b ide el
sl — o3ls SN S 5o 1y Lo W g 515 IS eyl Sl ¥ o sl

g (1) Al O s 4 sladte e

Xr Arr Arg Aro  Arn]pxr fr
XKk | _ Akt Agx Ao  Axn ||Xk + fx ")
Xo Aor Aok Aoo Aown||¥o fo
XN Ayt Ank Ano AnnlN fn

9 AL Wy Ll i 4 fy s xpexgexgexye frofcf, G il o
Ly s Gbla sl 5 (285 Gble sl Ol o Ol adbis Hlexr o ol GO
ladkaie 05,5 (GHlwd ol b us Slo w5 4 Ayy 5 Arre Ak App A oo O
ANy 5 AR Agr s Sl 4 5 (S8 2 GhLe ple 5 (28 Gble e Ol o Ol g
5 5 Gble ple Ol s 5101 lalanly Sls)ly ol b oS uSiate 55 4
3B Sl Sl ple )l (plin el 5l HAST (S Gble n L
OT 51 sl s o O 1 slassl JS7 55 cld 55 515 487 (V) alasly 5 87 1) Ol 5 oo
SLolE 5 laauly Sl 4 dibte 2 53 43 8 D)o g Sl e 4 & 5
Gy Ol Olinl W5 51 id 457 das o OLS gl o St il o Lolaazsl olgs
ple s s gble ple Oln) o Ol g oolabl gl glaauly Lol o &b
2l BB el S, 0T S5 150 o Jom )3 o ol (165 Gble
Dgh 0 Ol Oliul
I Ep S sph 55 (V) gl 5 S5 i (o55 d iny o
Sl San o8y (5145 sazen I JSCize (galadl Gblia 51 &S 50 55 (galasil (sla 2o
Sty Sydadon b 3y 0e i b b laely I (S s g S o
03 tdn ple 4 Gbla 516G o 5o ol i as e (b talS g s s

1. Dietzenbacher and Lahr



4 ] a L ./ o - Av P . a a1 .'.‘n
VY| 015an 5 6z lge | won sla i 039381 (5351 2 a8 g b S i (b D T

e o) o 5 IS ST (g polhe 5 e AL @ Ole 4 Gble b 5 adkie Oles
Los 08 0 B & ssie 25 0581 s B e ad e i sl v
23 el it ol 2alS s 358 o0 el (Sl)ls) owe 3Ll 1 2l wlis
Sl it Jaw g ods Lo (slaoslys il 0313 55 Jir (o3 Ol oS (sladlate
Oles & (Laoslgs i) Wi aes I3l & o Gble plu 5 adte 0T 53 (abuasdl gla i
2313 &5 (Frm Dl oS ladate 55 6l O g ol S pk il or A Ol
ol ales oS Cnl Jbm 3 cpl i bile o SL i Ol 5 cal b e Sl 43 ol
O S Dli bl 53 spd o el 53 Ol oS (glaikie s plf e
Lol a3 s 35 3 3550 i 53 (28l o il @ = 0 81 Sl il 305 s
3 (68 4155 Lzl )] o 55 = sdkte s oles Gl 4o SKT sk = 1 5
23] e S o Jle gl .26 8 el 1 ke sde (B sl e ke
,)«,,)L;M,;aék@»psqiﬁﬂ”uuhwu;,;@
0315 0L (V) alasly 53 4575 sbOlan Ol g5 adlaie 53 pl] O g 53 7 odkie polis .ol

1l o SL ek Oaks ok

— _ — TK
alk = zIK /xK = (1 - )2l /(1 = ) xf = a]

— _ — KK
afl = zEX /xf = 1 = 0)z[¥ /(1 — ) x[ = afj

()
alojK = Z‘g.K/)ZJK =(1- a)zg-"/(l —a) x}g{ _ aleK

— _ — NK
ay =z /5 = 1 = )z]{*/(1 — ) x[ = aij

63;..3}_,.;&.}?‘.0(‘]pﬂb@wq:ﬁmwéb‘m@\ébjbui‘

oy 53 a8 355 oo (11— @) Ojle 53 Ol 5 (ladhate oy 5 (sladate O9,5)
) 0k 0305 OLas (W)

afy = Zh /xm = (1= a@)zf /xf = (1 — a)ajiy

G = Zfm /2 = (1 = )z /2y = (1 = @)ajim

x)

_ _ KO
A = Zie /x5 = (1 — @)z /x9 = (1 — a)ajy

— - KN
a}Knly = Z]!:rllv/xrl\rll =1- a)Zjlfrly/xTI;’]l =1 -a)ajm



VRN Sl | 5 oyled | VY dlo| O ) @500 slal asliim g | VST

ol e 53 e s @ S Ol I ey i (Bl e Sl S S
s el ul e el dlne Sl Wi & LT s 4 Ol
ol 3l ol fdu S O | ey Gble s ol Jls 5,8 515 s
Olas (F) alasly 53 a8 Gl o5 Ol g 53 odibin 2alS Ol jae 08 uSiaie cad gl

1wl ol 031

Axy Xr Xr fr
Axg | _ | Xk Xg| _ 7 fx
Axg | [%o ) [xo -t fo ®
Axyl Lxyl XN fn

ol i Oodo (o 53 o ol (sladate gz ol al b e Sl L i(F) e o
YY) s #L5Ls dVamal b el sdel Caws 4 Ol adbaie s
anal 53 (golaml oly Olpe 05l O (glp o9 slme coagl S5y &S ol
SR 5 kil a8 Sl LI, B) dasly 1 eslizud b 015 oo 1 0355 g0 o smms

.b;)\_};ﬁbobj)é‘dij)\

Avar Axr
Avay Axyg
- Vo v
Ava, [vr vk Vo UNI|, o ©®)
Avay Axy

S a el il ulps s lasls, Uy s VreUkevg (0) daly s
Ol 1y 8,8 adhte 5 o2& adbie (Ol Ol,g aibie Hlg> 53 (galabl gla iow

\

.MD‘SA

Ladl Jdow o 4 .0

Ghla o 5 Ol 5 Okl 3 (b S 5 ol S o O 1 gy 1 skte &
S 5 o s Vo Dol gl 93 53 (golasl gla jisw el S5, p a8
((L;ié;:)) 9 (O ck,.u 93 > GLU 9 okl 4:3; o ¢ G\AAEA )LG’T oliw — o3ls dﬁu\}
ZVUB.DGA Olas b Q% cb..u B \.Aw‘.f. «(Y) 9 ) dj‘v\?' ) 0l 45‘)‘

JUT@JJJG‘J;LJBbJ}Aﬂduﬁjé("\Y)J.G.SjFUJLiDJﬁ))i{@w‘é)}ﬂﬁAlg:ua_\;.’:l.z-ﬁ‘)b\

w\eManfméLh¢ﬁjb)l‘]aj}éJ>g}-b-Qw3



* & a Y ./ . - At PR . a a1 :.".‘
\9Y’|ub\§~w;‘5gtq.a|...shu:.ago:;}e\w))\ﬁw,b)lfgrl’qug@;d»ﬁb

6-&«4).3\' ‘;k Ji" 6}3)%}})}@)% °‘>~’}5lg;'3)|g;.‘”‘d.}élbu:’hts'\ JJJ?
M)J/JLL) dj:l-:ﬁ Z.,\;-b

£VrFaaY EVVAIA 1oviv 04£1 e ials
oL
VARAS v/e\E VA /ey L;‘“JU:”AS
YT1aVAL YYEory 04eVOETIVY | 0AYALAAY | Gllas jialS
Ol >

VY OV nTaN\s YAV s IS
YIvErsed) | ¥avvave YooY Y+ 0A0 Gllae rals
\Y/40: Vit TARR Y s oAl
YYVlo£va AAARCY ¥iYaray Y10 0¥ Gllae rals
e LYo /e84 Hevo s IS

s glaasl el

23 g o0 wilie 53 03B 5 SalS Sl il ool gla i e Y o
6‘113 ékl.'wﬁlmjbh}nj‘,?" ol wbj@j rl"'g:.}."&|fr:.w| _J:,;'QJ»K RS Oy 4P
Lo 53/ 5 O sale -l

VAV IEVIRS S IR VZS AT ARVAR ¥ AN BERVAY:S S VAR S YIRS N IRV V- B SR 4
Y O YL V-Y S YAV S YT Y- IR Z. W IRV s G ERVZ X A IRVIRY Odne
VATATEN RVIRS B IR VIY-S W VAV W VA £ 7-J VAL & S IERVIRS B IRVA B8 S
oo | oot | apert | oprr | onne | e | geay [ apyr | 2
Olezla
VAV IRRVIRS T BVZS o S REVAY-VNS BRVAVY NN BVZR A U EEVRR N ERVARA Ol I PP g0
705 IRRVZS W IVZX RO BRVL-X V30 YA SN INEVE3 SO EEVERY SN BRVZ-YN o RCH PRV T
G sbaanly ixle



VEON Sl | 5 oyled | VY Jlo| O ) @50 sladl asliim g | VSF

(S Gl 5 S Dl Bl o 25 e odalin (V) Jydr 5 &S 5 sbola
3> 0333 G35l e 5 Glae SRR S g5k 4 s sy s daly oSG L
S Ll o glate 4 1 ol S ol il Ve L ¢ elST Col (6 5
o 53 Slaadl (G by 4 ube bl a5 ol 53 a5 (S8
1Sl OT 51 ST OIS

Gllae 28l o i Ol s Olil 3 58 5 5 i eS8 Oode o 53 (5
Ao pd ¥V L3IL Ol o 45765k 4 s oo ) dllaie e 53 035531 5551 (o
i 9 Ol 3 (S guamme ST (gLl sl w4 55 b o358 o0 505 035530 25
035 2l e 4 glaws Okl ) Js s (LIl A 5 s (655 i gdee s BY
s )

ol splin 4 1ads 30 o bl plu s 58 5 i ide JolS Oodo (55
Fo B adkie 5o 03938l 55l qd 5 Gllas S o i &S sk 4 cble e
Al e EalS Lo )5 VF s azkete pleng Bl 3550 5 e e

ol 338 5 i e eS8 Cod o 55 Ol 53 055580 35,0 oo 31 (4w
JS Cod g s 85 aabate a7 Sl (los g3 5551 ged 3l 95 1 i Ol
23 ahey padsn ol s A8 e e bl ) 03 b S8 5 b Ch i
3513 Ol 5 Ol b aglin 53 25 ailate g g0 b (S5 oL

5O idu Ode Sl s Gble e 5 01, Ol (6 s ds T Ol Glgar
35 el Ol g Ol S8 5 b pdu Sodo Gl YL Cole 4 a5 bl 8
sl s Ol Okl S8 5 Gl i glaadlge b a8 5 ki 4wl Jyl oSS
Qo ys ¥t dd ST e gl 5o a5, jbolea |5 00,8 e 15 b bl
b5 Crin b SWIL Ll el S e Ol Okl s 38 5 Ci g
il ol o sl o Sege WL 55 = e O e 4Bl nl 51 Sl 3 (sane
Ol 5,5 15 .Sl a5 Gble plo 5 Oliw g Ol oSl i Cound go (5 g0
Olwj o @lp Glole Soje T GLOT 4 g g 5 bl sl o
OT 31 oS (o5 o3l et 1 5 40 ASGS o 51) (25 Gl Lo 457 03 pas 3lony|

jiLw).})lfj@Q‘@j}‘&‘bd&&}ud@ﬁ)‘rb%ﬁuﬂku\.:)\.))?j:



4 ] a L ./ o - Av P . a a1 .'.‘n
150 | 01y8en 5 6,z lge | oon sla i 039381 5351 2 aeb S8 g b S iy (b D ST

S8 0 Sty i it Gble ple 5 Ol o 4 58 bl
SV il a adkete g3 A5 sy 8 Gble 55 56 5 Cd g s el
AL Ol 5 5 Ol

)5@,145\?,6\5@559&\5;'}3&);(\')@.@4{«?;;(@
WSbeds) gla w4 O, aabie 53 ] oy i o 28 bl ple 5 Oliw) e
Conl OT 51 (STl Slslous S o Culoal (58 03 5 — 5 odas) 5 (i)
gﬁ:;@olﬁsﬁyowgl‘;pwu\fj\);iﬂﬁMw‘o\ﬂsou\);a\f
(O3lan (6538 Gla ity 4 5 sl o3 O 5 Sl Ao 3 VO 5 Yo B Tssis
s Lolasstt flasstle 5 58 (G T

s (i Ghle ple s Ol Ol J& 5l i3 el Dol g 5o (L2d
33 JS 0353 S50 Sl ) kit aiaie 3Ll gla jib g 53 srlie B
3 e b6 g 55 (535S i oS gl ol b s e sdalie bl
Jsd 5148, sbolen s o K5 1y ke cpl s a5l dd 5 4 031y o
BIERCIE SN HNEPRI N e b Dl B 355 e edalie (1)
ol 5 A8 e Jsl 1 53 oKl csho 53 YF g b Cnts T I g 53,5 (o0
orlatl (Lhypes g o Gha b edes 5 65 5US & &S pia ub‘\fiﬁ.ﬁ-?}écﬂ
)g;;\)gl)d;a;ﬁ;yuﬁ,“;jplb;j)lu:.,us,ws,\.,,),MT;},\,WS,%@
Al

slaasl 9, Ol5 o s (\f 23 OWS b ps eeT s 4 S 5 0sde
ol ST A S ane dibate Hlex G ESS a3 olasl Gla s ) e 3 55
ok O3 b s 4 &5 ;54;.()"}1 ol ol 151 (V) Jgd> s baasl
s G JelS o5 o )1 B ¢ ol 053 Bl s S o5 b

Cwl



VEY Hlg| 5 opked [ VY Dl | Ot 30 sladl asliiag sy | V85

JanaLS db"@)émijb 65@‘6“% 55‘5}5| jjjw&hsr d_,.l?
&&hﬁb}bbﬂ)?ub W ;v...bm ,\f,r\aucl,;’m |

vgrov | onore | oreve [anveg ] vse0aa [ o iev] soara [ e von Gl 5 el

ETYA| /0498 | /N VAA [+/YN0] /e Y0 [+/0F0r | AYVA | e/ AAY Sl e

VXY [ ANVY | Xy [2ene] /oy [ /e an] soany | aevmy N

SXVEC | NYAY |/ AVE /N eAO| /000 | f/CAYY | /0Y0 | +/x Y00 S Seale

W [ Ao Y| VA [AvAe | wsetes [eaet | v | /ooy e S8 (bt i

PARS | VoA | oA Yar [ AYEY | e ovA | eara] e [ eve ER

80V [ VYA | o [ongs] e wa o] oman [ oevea e Y s

N B I A R T Lo i elsT g1

A v | oveva [enaen | eeors [eeane| seves [ aevva o i

e R S R S s R Y Sliy W5

SVEVY [ o /OYYN | o /NUEN | +/VYOE | o/e0ng | /000 | /FEOA| +/2 YT e

i e | reve [nsv| vt [cevan| rago | ceren | T SRR 2o 25
Oleke

I A A R R Y R

0w | ATIE | +/OFV [ +/T00 ] +/eon |/ oAYY| gy | eeve JEe

EAYY | /MRS | N Na [oAVAE | eV [eAAY [ /T8Ae | e e ﬁvhj‘y%fw”"é‘“
—

eeov| vrovav | eeave [oAAw | /o [ avar| e [ /ore | Sl sbaens s aleerd olpe

EYO| CATTY | XYY [ NAAT | /vo0e | /aviY| /gAde | v/eTva “’"w“”b"sfu”"é’h”b
S

XV W[ AR [ ARAY [ +/roav [ e aor | AT | e TAY | S 5 S slmen sl b

e R T T S S 2 ) T O P P

VY| SVOA | +/1aVY [2/aVe ] 2/ oYY [/eA0Y| Ao | +/eYAS ol oyl

VYVOY | /AVAY | o/ 0YY [ a/¥evo | aseove | /oA¥A| vosa | /e Yao ""4"‘&“’.“‘5}{5&\!’“’”

Sl 5 DYl

EOYY | AVTVY | w8AYE /Yo | v/roay | /avio| voYTA | /erov ’é”:g“dm%baym
o

0T0 | AOVA | oYY |2 AAAY | 4/ £4g [ /eAEY| vg008 | 2/ YAY Bl

aav| ona | ogag [orvove] sgrg oo | amy | ovag | S S Sl

s gl s el




. P a ENRY ./ . A P PR a1 .‘.‘.‘
VY | 0158an 5 6z lge | oon sla i 0393581 (5351 oaeb S8 g pl S i (b Dl ST

3 RS oS il

GYANE | AN | ATV /TN | oY | /e SAE| /Y e 00 | /oY
s
AUVAL Y | AT [ ST e/ oA | e/ AYE | VEYAN| /oY Ji 5 o Sl bl
AN V7SR RYARYS A RYAVS A RV sl RVAC R A VAT ol VAR AT Olals
SYEAY | AL | /0T [ /00| e/ 8N v/evRe| arEEY | /oYY Slega G
5oV il coal g eens
WL | AFEEY | o /YAYT [ /TAYY | A EA | S VEAY | Y/EVAL | +/ere0
Sl
CEEAV | S VAGY | /YVE [ AMY| s/ /e q0v] sAaYY | ey G s 3 Bl g
SN | v/ANEA | /YT [ /AVYY| 070 0Ta | /e VAS [ sVYAQ | +/eYES b S w5 s ALs
VEATRN IRY/CVNN IRVAR EI RYARYAY VAZRN VARSYE A IR VAR V- IRVZS o i W N Vi UGV VA W
CYYAA| CAAYYA | /AT [ ALY | e/ego) [ v/ena0] AT A | v IA Slexla
OV | VAEYE | /YWY [AAVO [ oW [/ V| YT /e YAY [ by e 5 (50065 (b b
SYQYY | /IEN | ATV [ AAVA| 270008 | 1/aVAE| /0088 | /YW | g Ses s s s b edes
VIEVOV | n/AOVE | /N [ /TEVY | o /e AV | /e Q8| VEY | /e S o Aol
¥ | /A0 | o/ oV [ /NAYA| e/ /AR /ASEY | e/ VS o3 Sy Jom ol
/0NN | /VYOY | o/0 QAL [ /AVA0| o/ | SAVYY | V/AVO | e/eY00 | A bk b5l S s e
YNV YVVEY| oo AT [V OVA| oYV [ YFE S0 [YAFATY| v/ Ys o JE s e
ET AAYE | AFAS [NV | eaATe | oYY s ANA | ey sl J s e
Jom bty sl 5 ol
VEAST| V/EVEQ | o/ VA [ AAFA| e/evey [ e VAT | ey T
J&
AV | AWVAY | eYYe [ AR | e AVe e | YAl FAVIA | 470 Y0 Ky 5 G slac e
el 4 b Slaa slacJlas
e | vrs | s [owvaal cease [ oaveal yvavy | cevey | T T ;
(=) b=
e 4 b sldst glac e
sle 4 by slacy
VAL 1/8T0Y | DA A Al | oA Y Aeae | aerra et i
(O 52 y) Sheali]
CPUAL | v/AAY | o /VFA0 [ /TAVY | e/aVRe | 4/ AMA] +/YRAY | +/iTAR Sl e
OVFA | /A e) | /8A0% | /TYAA[ /AN [ oA [N | Y [ bl et slac s L
ool o e Jle ledst glac s
NATAM RIS RVAVCYS IVONZY RVVNVN IS VIS RV e ””";/ e
Sadish
: S...M/' 2550 e 0B g desy
] B T8 o e
oove | YAt | vsvos [vasey [ evae [overe] oran | ore | T o

Gl elerl el




VEON Sl | 5 oyled | VY Jlo| O ) o500 slal asliin g | VSA

5 Jb obus s glac e

WAV | AQYY | VASY | /S | /AAVY | /SAAY | YOV | /e 0NY
o slaclls

. . . . . . . . P sSKs Gladly Dlaas

. . . . . . . . Sl S sSKn sladly Sloas
JONAL | /A0A0 | ALY | YAV [ /WA e ANE [ SIYA | Y | S b gl Sl
ALY VA0 IRVA CORT VAR A 08 IRVER VALY RVZE RN of IVE AU IRV ¥ 3 IRCH N ERPR ) PGP o
2/OVOQ [ +/ATWVA [ 2/VYYO | o/YVYAL +/aVAV [ 0/44Y| 2 /Y000 | 2/0YEE ole dna g g i
JOYE | W/ALAY | /EATO | /TYTAL /WA Qg [ NV Y | e s i glac e
VRN VAR FA IRVAR - VAR R T-N VAR OF-N VARRLY IRVETT-L N VAR VIV Sy b
SNY [ A en | oroe ) | /TY00 | /s ABA | SNVAS [ ANVAEA | +/0¥Ye | lats Sleds 5 gl slac b
AR 7N IRVA7VS I IRVEYS /NN RVER YN VRSN a2 RVER A IRVEF SRR IRVARS 3 s el ol
VRLTI A IVAVNR N VIRV N RVERL WY VIRV O RVER LR (XVZR RN (RVIRR T Ces ledst
AN YA AV W IRVARSVIA RVZRR Y RYZEVNN KVZS O RVALV/NN RVARSYY ol 5 gl

. J 0 . c c : ' ol ozl peld
VR RN IRVAVA 780 IRV ¢ 3 RVZRS N IRVERS o ol KVORR A RVZE 22 8 IRVIRRY S A3 ks 15 sl
VANZRY IRVATS TN IRVAN /Y IVET-ACY VS 0 3 VR CON VARV VAR oy ks 3 Bl
VARRNA VYTV IRVEF I8 B VIR ) Y VZRE 20 RV nCY (RVZLVA N IRVARRT A e iyl
ALINNIRVEYVS N IRVAR A W RVARVN S VIS A B RVEV OR (RVI VN A S RVAR R ot Jo iyl
S/OYOE | V/+AYY | /FA0Y | /YN0 | +/2100 | +/+400] +/VATL| +/0YTE ool b
CFEEY | AYYY | ANEE | /OASR | /o800 [ /sVVe [ AT | v/e N0 s ol
AV Y NNV IRVAVN A RVZVY-S RVZFA7N RVERZIYN YA VS IRVRSRY- o g il
AZSA N IRV/N sl IV A W RVARRA S VR YRS RYA o RV S AN VAR FA elerx (g5
N VST VA LA YIRS RVA TR RVRY RY/N 73 BVA LN ‘“Sn’a_“”s’“ ‘SLTL’:M

SR B
oot | 11 | vt [ovan] e [ reany] aava | orer | T S s
S

juass glaasl el

1S Cal OT 5 S bl
aibaie 53 5SS Pl s ek S8 5 i tse Oodo oSST 1 liCs e (65

S Sms Slads) (la i 5 009 3l a5 das oo Fo s bl ple 5 Ol



\9ﬂ|d\)\ﬁszglyl...gslnub‘qc:})é\u&j)\)g b )\fjflrw‘,wg\oﬁdb,g%

Ul g Clé:» W s Slads ( slaz w%tu«gﬂ;-\ d,jﬁ.u Sladsh) (el
3 gy g 2y 5m alan B 3 i Hss e 255D s (s 25 H5seD
Gl idu 15 3,05 o8 5l 5 dly sLis o0 dalsd Ladl pl 508 b ok
b € Pl L e 4 Sl SKaly 3 Slads @yl wuT 5 4 S
NEIRG

s 51 o VL i ddbate 5 Ol s b JE 5 OB s D0 L (95
sdalin (T & 5 Joor idw 53 adbale 53 opl (oolaml gla idw o358l 555 5o
YWV 3 V¥ all Cup a0 aabie 5 Olin)e Oliwl )5 &S gysb 4 545
..\A:@C)w)j_s)ydb;a)a);isui»'r.:a:)jéu}j)\)sész

oo S o VL (b adbate g Ol s b S8 5l (i Codo L (4w
o9 i 5 2K de cod w4 Ol Ol 53 (galiaml gl jidu 03531 i)
it ol 5 Ol Ol gee Sladst sl 4 a5 L 5,15 Loluasstl ( Kawdi3l
O 93 S 23 S 595 Bgb il (Olil cpl 5y 5 4iS dew Gl I glodes
03 B — g b edes) g Jlo Slods glacIlad) Jisw 5 93 55 (olail s jisw
1y Ol Okl JST 035530 35,0 2als 5l gdo 3 V0 5 WY S B X
-MJ@wW‘J?

st 03 8 b aikie 5> (63l (gla (ides 039 53] G551 cwd 2 o SYL Glea
eSS a4 g gble sl Ol dibie 93 53 b S8 5 Cl i Cods
& ol 3,0 Gl (b Sleds il badled) 5 (VT il ol 5 e
3,8 S5 e g dikie S e3p5l p5,l L2 Sl galasl gla s )
WMEL 5 elyn 5 (i b 03 5 = (B odas s 5 53 & 558 n odalin
.m:uﬁtl?r_;\&&,;awdsa;,p\u;j,\alﬁbcs)wd%

S 5 ou
55 ad e ol el 53 SIS 5 g Slaej o aben 3l 58S S 5 il o
o)l god Cogom Cpad 4 03515 54287 (655 e s &:AEJJ e AL gess Jls
by )3 5 8 53 a5 35m )5S A Glaaaliy 5 sV Gl 00l )

cﬂug.@\ouHL;‘U@,,au)@udj\q,sjml,»@@wﬁw,:fm



VEON Sle | £ oyld | VY Dl | O p) 550 sladl askiia gy | VY-

3B A5 & o bt (ol S ol (B8 55 s 5 b e ) 4
Wﬁ@\,d\,s.@umGjﬁsuoulgﬁﬁw}&\,&u}b@ﬁ;\f
J.a\f\iéjq-ck;.Q,.w\Olv\{'cwliaw)sré\:-d&asz‘»@);L;s&aiqw
)'\fjg,.awA:J,:)sdu)six‘r@.wle)ouw;}s-otwlj.s;\f,u.:@;
i YY) golal gla i 03558l 53l » 6 8T ar b bl ple 5 ()4sS
dalg i bl sl 5 Ol o g Ghle b (Ol dilate B s (g3lal
31 oslital U (glatlate slgn oo = o3ls Jpdar ¢y cal & oy il 53 sl
5 WA Jle s ol LT S e Sl 5 e Ojlise ekilie — esls Jgde
o eyl Sl 5 0l dculone Jlo Olen )3 01l ST S 0 (sladbte glaclue
ol 4 815 (YY) 5 S5k by edd alyl S 5 S o0 s
168 ol 0T 31 S laaily

Sl S G e Ol g5 Ol 53 38 5 s s oS 5 S e (K
ool (i AT o YL ) e Wil a5 b Olen 5 3 5 oo dilale gz 0258
o slie psal )l olans (de s ¥Y ol L) Ol Oliwl 4 0348
WSS b gble ple 5o S8 5 i s S 5 G O o s
jh):)'lfjc,.fu'u:;gd& Syse 33 &S Sl pl b 5sd e odalie (o )ys
s ailte Y Sl i Ol s 0393l 5551 e SRS Aoy cailate 53 1SS
Sdip 55 5 Dbt Jsamen &G T ol jlstle 5 aly s g adge ol o
)'lfjC,.i.?CA-LPL;M)J\c\/V.@,wcélj)s.:)bdx&}}:'cébtﬁﬂbjsa|@j%
);JAWL;M)J\‘;%}&WL};.U&)JQL’;#}?le&\:ﬂ&u@j}'j‘
JB Ol odins b5 Jole p Sege (M GhLe ple s el u gl
Sl ailaie 95 pl 5303580 551 s SO s db>Me

S8 5 i Codo 1 e bl le 5 Ol Oll 6 pdicanT Ol (55
@l opl sl Ol g Ol S8 5 i e Codo 1 VL Ol e 4 i bl
Olgsn O pan bl Syl 5156 5 i Ay ol 5 G Comdge 3 1,
> g o e e GbLa 5 015 Ol 4 i Ghlie Lo 039 605555 S gt
(oS5 s Lsh a5 5 o sy Glasl etiS el JiE s b bl b



4 ] a L ./ o - Av P . a a1 .'.‘n
WA | 0158an 5 62 lge | oon sla i 039381 (3351 2 (oaab S8 9 pb S oo (9 Dk T

SOkl A5 (sloo iy 53 (5 F e P Ok 5B 5 S i b alie )
Aulei sl 528

T o s 45 Gl 0l 0,5 Ol ) e Dleds (g3Lal Hlilo (4w
g 2 Gble ple g Okwjs Olwl 55 b 38 5 Ci e Ods 1 BG
Prol Gt Ol e oS Sl OT I (S basl 33 8 oll Sleds s
i b o g as o polanitl s 1) Ol Ol JS7 03558 2550 ShalS Ao 5o
3,8 ol £ Ml 53 oy Y

A a o bl ple 5 Ol Olwl 38 5 Cb s Db o s Glex
3o Sl skl (la i) e 0> SoiaTs ai el Td s
Syl Oglas QM@co.&aT@:@rG)\ Ll 595 oo a8, adlats o333l
Lo ys Yo Toguo caibate ol o3y 53l 35,0 LalS I i e dilate Slads e 4305
s 4 Olygs Olil o33l 55,0 als I blus (ide a7 Conl sag (gl 45T ol
S5l A 55 phad sl Sl S (555l iy e e e ol
b Sl sy Rt el I g adbie 53 oyls Ol Obl 635l
.vm@ng\)és,;auaaj;\g;j,tau@&;,.\M;L;,,L

a;‘y\fc@x&uﬂujoujﬁow;\fj;ﬁaw@;&s&ﬁ(@
o iS5 4 558 e adlaie 55 galadl VY (g 53 en5 3l 551 (s 28
05> 9 d_.als P u—i&:‘ o (o) iSOl Okl s syl olasl (BT &
53 4SST Jlo (S o o 1y (i 035581 3550 (oo 31 VL a0 Kol
2 5 o) ST 4 (E 03933 D51 53 (o TSI (e (288 GbLe
b o polamsl (b Sleds il eIl 5 (YT il

) 6551 48,8 wle (s5lag sme dany o i 4 el s 4 slaal 4 s L
Gl 4 i ¢ 55 ((HpaS g Gble 53 it slacs3 il 3 18 4l
S8 5 i (Saly 2 G b poke sy S e L) 5B 5 b as e
5Tl GE)l L ,Sal) o jage Olsie 4 6551 4t 5 LTI eslial 5 b
I s ch s S L S ah Sal 4 Sule b s Sl (6,8 LB

9AS o)l B g Jam g i p e g By edas Sl a4 |y o i



VRN Sl | 5 oyled | VY Lo | O ) @500 slal asliim g | \VY

JE 5 Jom i 4 oYU Saly b o35 = g edes idu 5 LT
Gy Il 51 K 528 03 sm b s B 5 o OB 50 (63l 5 sy oo i 4 63
b e 05 ol 3 (551l g

Ble ol Y

.J)‘-ﬁ.}j?-jétﬁub)w

61 sl A
I Bl s 4 5 Sl S i O i

ORCID

Parisa Mohajeri https://orcid.org/0000-0001-7971-0678
Ali Faridzad https://orcid.org/0000-0002-1777-709X
Fatemeh Amirjahani https://orcid.org/0000-0003-3870-9122

@l:.e A

coiliaw 0303 gy 1 oslizal b Ol slasl 45 (651 ide Coatl oy o (NVAR) L jpans ¢ T
D I oils (g3Laml dnm g5 ity ) owlid ) a0bOLL

amlos 13 FLQ-RAS S5 isy 6,5 ,5 4 .(\WAA) wlidl oS 5 5 jael Jo (S5
FYAe AV YF Ol g3l sla_iag s O 5l 3 sladkate Lo okiliw — o313 J ol

e (VYR Lsdge c o S 5 1,85 ¢ 515 tiaam coslaT €30 )3 ¢ g0 ¢ el e ¢ S 5L
oks Mol S Gl s slasil 558 i M S Oles 5 LT
A=Y () ¥ oolass] (o) dS Canlan .y s 4,5 (SAM) elazx| 6 jlblus w Slo

Gl bsy 5 Slasly 05,5 sabte e (e Gsid SL5L1 (VWY aal e Sk
V-V (A P ol (o ) JdS Tl A\WAY Do O5lie Jgde o ASTE L 0T oSS

e b 1 B (gladlate (g3l Dyl (g5ladite (1740) Ly slams 5 4nblb (11,
Q4N (BN YY Ol oslassl slo im0\ 5 A5 63 90 andllae

5 Gble 53 38 5 o glag i wle ju (g3Lasl Ol 1t (VWA Lol ¢ 5 gyl
il wlis )8 aabObL ((glaiate 53 okiliw — o3ls Jado 1 eslizel L) a8 s
1315 aabls tlezaly o a3 ol


https://orcid.org/0000-0001-7971-0678
https://orcid.org/0000-0002-1777-709X
https://orcid.org/0000-0003-3870-9122

4 ] a L ./ o - Av P . a a1 .'.‘n
WY | 0158an 5 6 2lge | oon sla i 039381 (3351 2 (oaab S8 g plb S oo (9 Dk T

5 6okasl HET oy ((WWAY) Ldas cosleT 5 5Li 3 ¢ sese ¢ jreol o ¢ S gl ¢ e oali
Gl bl s 5l Jakiben (5 S 31 ol b g (gloos sl 3 4d o Cusgdons olaz
AN (V) Y oslat] (g ladde Sliizr . olaza]

S @olasl b idu s pdican] )y (OYAF) o (Dige s e li B
sla iz odilin — o3y Lale i Jus 3 S gy danly Slajly 4 e Cusgdous
AYF (BN O o/ (salas]

Sy gdoen 3l U olaz 5 3Ll Slas 5 6T gy 2 (WWAD) s 5 0 g 5 e 3l b
ol C)\.A\ L;ﬁ\ Sleslamal b gnlaml sla o sle » G gla 2o 55 53 4l e
NOO-VAD (V) B (Ol (63,0)15 (g30ats] ilellos .y goen 4 6 Slaz] (& ilu s 5o

S S i T Lo (FR0) e (Slessns 5 Aelle ¢S5k tdsm s (anls
cg3las] Clidiz O\ g5 Ol (63 50 axlllan 1 Slhes b ¢Sy Lol i 5 slasl (glS
SAFV Y (F) O

YOV=YYY CAPINY ol 58], .00 ) 6l ol md 5 6550 Sl LOYAS) . ols ¢ So

Cudgdome 3 g5kl Gla it (6 pdicanT e (O0FAY) e ol 3 5 L 5 (5 g
oolaml ohs 5 oyl lls s slasl olbls e sl 363,08 6,y
MNINY (F) Y o o3las] bty (6 IS Colo

References

Aghchi, S. (2009). Investigating the Importance of Energy Sector in Iran’s
Economy Using Input-Output Methods. Master’s Thesis in the Field of
Economic Development of Alzahra University. [In Persian]

American Petroleum Institute (2021). Impacts of Oil and Natural Gas Industry
on the US Economy in 2019. Available in www.pwc.com/us/nes.

Banouei, A. A. (2012). Evaluation of the Different Treatments and Methods
of Separating Imports with Emphasis of 1381 IOT of Iran. The Journal of
Economic Policy, 4(8), 1-30. [In Persian]

Banouei, A.A. and Sherkat, A. (2020). Application of the FLQ-RAS Mixed
Method for Estimating Multi-Regional Input-Output Table (MRIOT) in
Iran. Iranian Journal of Economic Research, 24 (81), 43-90. [In Persian]

Banouei, A.A. Momeni, F., Amadeh H., Zakeri, Z. and Karami, M. (2012).
Measurment of Decrease of Agricultural Output to the Total Output in the
Framework of Supply-Driven SAM. The Journal of Economic Policy,
4(7), 1-30. [In Persian]

Bazzazan, F. and Mohammadi, P. (2016). Modeling the Regional Economic
Loss of Natural Disasters: The Case of Tehran’s Earthquake. Iranian
Journal of Economic Research, 21(68), 99-127. [In Persian]


http://www.pwc.com/%20us/nes

VEON Sl | 5 oled | VY Jlo| O ) @50 sladl asliim g | \VE

Chaharsoghi, T. (2009). Measuring the Economic Effects of Oil and Gas
Investments in Oil and non-Oil Regions (Using Interregional Input-
Output Table). Master’s Thesis in the Field of Economic Development of
Alzahra University. [In Persian]

Cochrane, H.C. (1997). Forecasting the Economic Impacts of a Midwest
Earthquake. in B.G. Jones (Ed.), Economic Consequence of Earthquakes:
Prepering for Unexpected, 223-247 (Buffalo, N.Y: National Centre for
Earthquake Engineering Research).

Cole, S. (1998). Decision Support for Calamity Preparedness:
Socioeconomics and Interregional Impacts”, in M. Shinozuka, A. Rose
and R.T. Equchi (Eds.), Engineering and Socioeconomics Impacts of
Earthquakes, 125-153 (Buffalo, N.Y: National Centre for Earthquake
Engineering Research).

Dietzenbacher, E. and Lahr, M.L. (2013). Expanding Extractions. Economic
System Research, 25(3), 341-360.

Faridzad, A. and Banouei, A.A., Momeni, F. and Amadeh, H. (2012).
Investigating the Economic and Social Impacts of Petroleum Products
Supply Constraints Using Mixed Social Accounting Matirx. Journal of
Economic Modeling Research, 3(10), 99-123. [In Persian]

Faridzad, A. and Mohajeri, P. (2015). Quantitative Analysis of Economic
and Social Impacts of Industrial Subsectors Supply Constraint Using
Supply Driven Social Accounting Matrix Mixed Approach. Applied
Economics Studies Iran, 5(19), 155-185. [In Persian]

Faridzad, A. and Morovvat, H. (2015). Evaluation of Vulnerability of Iranian
Economic Sectors due to International Sanctions: Mixed Variable Input-
Output Approach. lranian Journal of Economic Research, 15(58), 1-36.
[In Persian]

Galbusera, L. and Giannopoulos, G. (2018). On Input-Output Economic
Models in Disaster Impact Assessment. International Journal of Disaster
Risk Reduction, 30(2), 186-198.

Ghasemi, A. and Banouei, A.A., and Ruzbahani, N. (2016). Vulnerability
Assessment of Key Economic Sectors in Non-Operational Risk Conditions,
Case Study: Tehran. Economic Research, 51(3), 683-707. [In Persian]

Ghordon, P. Richardson, HW. and Davis, B. (1998). Transport-Related
Impacts of the Northridge Earthquake. Journal of Transportation and
Statistics, 1(1), 22-36.

Guilhoto, J.M, Ichihara, S.M., and Postali, F.A. (2007). The Oil and Gas
Sector in the Brazilian Economy, MPRA Paper, No. 31520, Available at
https://mpra.ub.uni-muenchen.de/31520.

Hallegatte, S. (2015). The Indirect Cost of Natural Disasters and Economic
Definition of Macroeconomic Resilience. World Bank Group, Finance
and Market Global Practice Group and Global Facility for Disaster
Reduction and Recovery, Policy Research Working Paper, No. 7357.



4 ] a L ./ o - Av P . a a1 .'.‘n
W | 01yen 5 6,z lge | oon slaidn 039381 (3351 2 (aab S8 g b S iy (b Dl ST

Maji, I. K., Saari, M.Y., Habibullah, M.S., and Utit, Ch. (2017). Measuring
the Economic Impacts of Recent Oil Price Shock on Oil-Dependent
Economy: Evidence form Malaysia, Policy Studies, DOI:10.1080/
01442872.2017.1320706

Maleki, A. (2016). Energy Security and Lessons for Iran. Iranian Journal of
Yas Strategy, 12(86), 207-222. [In Persian]

Mohajeri, P. and Faridzad, A. (2014). Evaluation of Iranian Economic
Sectors Vulnerability to Import Constraint: Application of Social
Accounting Matrix. Iranian Journal of Economic Research, 2(4), 181-
212. [In Persian]

Nchor, D., and Konderla, T. (2016). Economic Multipliers and Sectoral
Linkages: Ghana and the New Qil Sector. Acta Universitate Agriculture
Et Siliviculture Mendeliane Brunsis, 64(2), 635-642.

Okuyama, Y. and Chang, S.E. (2004). Modeling Spatial and Economic
Impacts of Disasters. Chapter 1, Berlin, Germany, Springer.

Okuyama, Y. Hewings, G. and Sonis, M. (1999). Economic Impacts of an
Unscheduled, Disruptive Event: A Miyazawa Multiplier Analysis. Berlin,
Germany, Springer.

Rose, A. (1981). Utility Lifelines and Economic Activity in the Context of
Earthquakes, in J. Isenbeg (ed.), Social and Economic Impacts of
Disasters, Berlin, Germany, Springer.

Rose, A. (2004). Economic Principles and Research Priorities in Hazard
Loss Estimation. Chapter 2, Modeling Spatial and Economic Impacts of
Disasters, Berlin, Germany, Springer.

Rose, A., Benavides, S.E., Chang, P., Szczesniak, and Lim, D. (1997). The
Regional Economic Impact of an Earthquake: Direct and Indirect Effects
of Electricity Lifetime Disruption. Journal of Regional Science, 37 (3),
437-458.

Yamano, N., Kajitani, Y. and Shumuta, Y. (2004). Modeling the Regional
Economic Loss of Natural Disasters: Indirect Loss Diffusion due to the
Electricity Disruptions and Inter-Industry Economic Activities. Available
in https://www.iioa.org/conferences/intermediate-2004/pdf/423.pdf

3¢l ks i g p ol V) b ¢l ol 8 e cosl3it 5 thas 5 s rln ilRo (31 4 St
szl dalia g5 ((gladakate dim odilw— osls 6}_§Jl Slesleral b (gslal sla tiw o933l b5, » ‘ff.bjlf
AVB-10Y (V) ¥8 (0 ) 55,0

Iranian Energy Economics is licensed under a Creative Commons Attribution-
NonCommercial 4.0 International License.



