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Measuring the Impact of Government Final Consumption Expenditure Reduction
Scenarios on Production levels and Value Added through applying the Leontief Model
on Jordanian Economy
Amin O. Shammout, Nael K. Aladwan, Mahmoud A. Al-Sha’lan

Abstract

This study aimed to measure the economic impact of implementing government final consumption expenditure reduction scenarios
on sectoral production levels and value- added in the Jordanian economy. The study employed the Leontief Input-Output Model,
based on the most recent officially published supply and use tables (2025) from the Jordanian Department of Statistics, using 2022
data. The analysis encompassed 40 economic activities according to the International Standard Industrial Classification (ISIC 4).
Shocks to final government demand were tracked, and the impact of reduced government spending on value-added items and primary
factor components was isolated and analyzed according to their multipliers. The results showed that reducing government final
consumption spending by (10%), (30%), and (50%) in mathematical terms, leads to a decrease in total final demand to (55.1), (54),
and (52.9) billion dinars respectively, which led to a sharp decline in the production of many sectors. The education sector was the
most affected, as its production declined by (9%), (27.1%), and (45%) respectively according to the three scenarios, followed by the
public administration and defense sector, then government health services. As for the primary factors, employee compensation
recorded the highest decline, by (2.9%), (8.7%), and (14.5%) respectively. In the same context, the total value added of the Jordanian
economy decreased by (2%), (5%), and (8%) respectively. The study found that the value-added multiplier of government spending
(0.85) exceeds the value-added multiplier of household spending (0.52), reflecting the pivotal role of public spending in stimulating
Jordanian economic activity. The study concluded that fiscal austerity policies based on reducing of public final consumption spending
led to a significant contraction in total output and a decline in generated incomes. In this context, the study recommends the need to
exercise caution when adopting contractionary policies, directing spending towards sectors with high multipliers, and activating
partnership with the private sector to compensate for the decline in government demand.
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Romer and Romer gl oo (53 Olutys 4d) Clogd Lo ae ol 000 Gucly
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Auerbach and Gorodnichenko ussi G 2 (olidt Mgt (Sladdl Bl O daed
ousaay Lo 99 ¢ UL O yilay (adylie 398 b Sl i@ IS 3150 SIlet! Caclsall sz (5i(2012)
($LaBY | Caadl Sil8gl (8 @il Cile !y W Ol ALaBY ) il ¢ Laly)

Pade (B 8 Duals (Judloett Dyt Tege Liadaty Taykad Lita) Olos¥i ols 245
P9sant! BLOWI e Aiglale Oilaydy daliay I gieg Lndio lalalBl dawgy 3,1 slalid¥i
nalall 331Nl Uamally adallt Jhe (Oleladl e ade 8 sl cdlall o ixess
LIt AW kB e maldy Ol Ay ¥ (o gSaetl BLAYNY (S HIOT aedl ol ( Gllatel! 120 (e
el LSl e JELS A 5 pdliedt ;e Olulsaad¥) i Ll cdlay Ledlg ¢ pdbcalt
O dall i Z3503 e ol whydd) dadiad (Eatily Jaaskai@W) Aald¥) udy I
(g1 Jalgally (ABLAGN Jraudlly ZLONT le egsamet BLaIY) (aiaded A0 (Wl@El Ol jdeelly
et faalt Olubiw le ndirialt (nslai@Wh HEM ¥oed yisal ;addT addl LB agu Loy
2025 ale bLiawy 3ygdcialt ol diut g (o all Jolda Sdai Lle sl Sty (0,1 Alaidy) 2
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AN Orlubiad 3o el PHAT Bas (Sebo Libuum g 268 339 1 (B il sl AlElin (e
Dol digsa Ol y3eally OIS Aal Z3ged ddsd a3 Son (AW MaiBY) JSoud e Lol
@l Al Mg BLY) (oladkd O] juwdly wbd B agun LS Lildad
Bygpall a9 ralidealt Ologsbowa! (1, IS o 3,1 ALalBY) LB gadl Olsa e Sl
0lg! Olo gy ALK (5f S ¢ Adaade’ ol alalt BLad¥! dadipd Olubew j3a3 ShLe 7ok Hlsaa
bt Olubuatt HE7 4@l 8 nalaiBY! Olubwl! gailo g Julu o G2 (Emed prulydll
(uadiy Hadt A% Oldiale G 13153 ,3sal Oyixd B Go sgicoed Loy (Taeilesai¥)
Lgieadl rwlydt) o8 CwliEn Lasn . Al Liwelly gl salt S3LaiBYI gaidly Jadilt Llal Oligiue
5,018 e 2025 sle cawiie 2 Fyskalt Juewyd! OLLLd Sl Lle dalial gissa Co (w0
22022 Sk cuns iy ¥ Treladt Siiebas S

9t Al LEMELN ! BLai¥ (Sladeil 301 (ubd (1) B Tyl ot Jialliy
(P9Eantl g Mgl BLaiY (aladdl H31 (b (2) (A0 Y aidY Olellad 3 i e
el Crlae Lise bt (3)9¢ 3351 SLalBW 8 (Bl Jrand (1o ALl Lagg (nd g% ol galt e
UG Y A Ol (ntdieinalt ;! ( (0 95amtl) g SR giuw N BN 350 Cuw (RaLaal!
.(@».U
ClLedly Aoxgied! 4
OBl yabae 4.1
L3l e A1aSii iy (o all Jolda S 58 Lay Ol y3vally O dall Jolda il
358900 Lo G Al il 45 ABg (A 3¥ Jrelal) Ole a1 5,503 56 3y3luo Jaagil yalae
Oolantossil Jroaa 5l Oikalie! S 2025 sle aaliin 8 Leamwy O i (gl Lale 2022 sle s
Ay Lad L3l ol 40 Ge A sSmnelty 5,50 LgSuadiel i LA G Jricliadl)
Orbabuusett A3 slkal 2 (1) ad)y Goelall 58 o ykelty ISICA ot (5lamalt o luall acualll g
-SNA 2008 (093!t
T agett 4.2
AL Ot glade?t (LB (oot 58 Lasa 7 Dgel Ly a3

Total Output = Intermediate Consumption + Final Demand

Xi=312,Zij+ Yi  (i=1,2,3....40) (1)
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1O e
(Total Output) z U sl :Xij

(Interindustry Sales by Sector i to Sector j) i gkl jo 31 ,iadt j £ lkadl Oldiaie : Zi
(Final Demand) algidt cdlalt et @ Yi

Total Output = Total Use + Value added

Xj= Xi2 Zij+V] j=1,2,3....40) (2)
Vi= EL.Uj (i=1.2.3....40) (3)
U= XL Uj (i=1,2,3....40) (4)

Payment (5,51 aises Cayady Primary Input Judo¥i Jelsalt Aagawme e Ssbe :Uj of Cos
1Y 98 Lesa (7) dday Bgawg sgee (40) 2200 ¢ (Blair& Miller, 2009) Sector

[WIEY N {] (a

Olatiall ole caalt (b
Olaxialt le Sle Y (c
ZLOY! Lle Sble (d
T Gle caall (e
Sealatt Oiliaggas (f

Lalieall J5 AN/ JLAET (2518 Ile! (9

S g die ln g kae aBlat Z LONY) e 5ybee 989 Vi (nBlirell Jran@ll daxie & G~ (2

531 nalad) e Luasm 31 35503 (ST aa yikalt 395t s ABLQT) ol Jaddcd (LT3 ¢ (Saiught

O AE (2518 + Sl Jlett (uly Sl + @) 5delalt Ol gl : ¥ 1Em Jut )l Lgidadial i1

LS el SN Gy DY (cie 98 Lo ((Z LA e ae ) — Z LB (e 5 dliall i GGl pal) +
{ALLN(5) 23) W alaadt IS (e (1) ad) Jouaxtt 2

Wi=Y_,Uij=Y{d+e+f+g) (5)

Guatiunall 950 41351 Joc (3l 448 Guatiiunall ) Lo 9500 b Jaall iy B (o QBT (nBonTue ropogally TaudBil) Blaal! € gazma oy s Gulalall Oliggad @
(D351 Jnalalt Orlg Lo W1 3,318 (St Dniomal) 3950 uus) (Jaall £lgil cay of Jaalt ofai go Ciiet 33 f lodkie Caads o guu (Jntulonalt 5 yalt £ LS

e Glle W gt Blae Z LGN Ll GOl uaty Gulelall Gliygad lgke bag e Porwludl Hlawily (naliel (nadh ¢ gazee Golun lalibealt Jimally Judaitt (aola
(n3)¥ nalalt O a1 5,513 S Praiomalt 39l ) 77 LMY
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Ciediiiul 9 Transaction Matrix Sy gt (A2 gmae

(1) 23 Jotoett (o iy e

Lo (G950 (9) dday g Al culall Oligsme Oldiale el (1) O S~z 3gedt sl B
Olabdot Jitad (H) of e (40 saay (Al cdlal)) SldlaZlelt slgt a8%1 ¢ gazealt (Y) J=ilad
Ot 2 1(9) day Ol Lo M1 o00g! BN £ garmalt (L) Jhaldy (oM Jalgall (o cullalt Sligsae
Oilo e (1 ALY i LGN Oillaatt (58 Jnoctieinal! ndg¥ Jol galt LE0Y1 ¢ gazzalt (K) ol
- 9¥W1 Jalgalt 0248 (e Al cdlalt

Transaction MatrixZybygaeitl (\dgawe :(1) a3y ot

=12 40 | n=123......... 9| ¥ C)Tlﬁ;alln
1
2 Zjj rij Yi Xi
40
Intermediate
a- Imports Imports Hlj...... Hi9 L1 K1
Ulj...... Ui40
Indirect Taxes on . . .
b- U2j...... Ui40 H2j...... Hi9 L2 K2
products
Subsidies on . .
c- Products U3j....... Ui40 H3j...... Hi9 L3 K3
d. | Subsidieson U4i........Ui40 H4j......Hi9 L4 K4
production
e- Taxes on production usj...... Ui40 HSj...... Hi9 L5 K5
f. | Compensation of U§j.....Uid0 H6j......Hi9 L6 K6
employees
Gross Operating
g- Surplus U7j...... Uid0 H7j...... Hi9 L7 K7
/ Mixed income
Zij=aij*Xj (i=1,2,3,...,40) (6)
Zij ..
T aij =
Vj=uij*Xj (i=4,5,6,7) 7
Vi i =
X uij =
Ki=GQUij + L) , = Hij ®)

48




OMadidt 3gesme ¢ Glgdatt SO0 (Jogads Sl

:)(Direct Technical) z LGN 8 5 dlealt rucialt OMlolaalt N Juo gl a3 Coem

A={aij}
Y=( - A) *Xi )

(dentity Matrix) 3us gt a9 : |

X=(U-4)"1*Y (10)
40 40
Z Aij # Z Aij
i=1 j=1
40 40
z Yi= z vj
i=1 j=1

Olelladl 5,0¥ ZL0 Goiue ol (G) passmat! gl LEMgiu¥ BLsY! (Slasd i ulid
rnaliealt Sl g sbivuadt IS o aaalad ¥

A8 le ol Mg “C " LegEant! Llgd) LS giu B agi (11) a3 Walaelt ,glas
(1) a3y Gaxlalt 8 Ol s3ually OO dall Jouda (o lgalBsi 7 ruke 98 Lo tircad)
G=XZrn= (r8+r32+r34+r36) m>0 (11)

My O S

Joua 58 (18) Caall ;2 Lgad) Lot laeg Olalaid! 3159 omal| 8 sualt il (oleadt Oifaltef @ 18
Ol s3ealty O ol

O el Joda 52 (32) awalt B ged) ¢ elaia¥l Sledlly glaudly Jrelall 515N @ 132
Sl y3ally

Ol yually SMS dall Joda 2 (34) caall 2 Lgad) ¢ossnetl adall : 134

Ol yiealty O el Joda 52 (36) aall 2 LgaB) ¢ (rtegSotl el Oladiedt : 136
SOt BN B (aladl e Al cdlall RBgame Pelus (5o STy

J31a (12) 4By (Walaalt G G 98 Lesn alideelt Oldgaslowadl NS (o essaott il

L A2 gl

"Hirschman - glediys hasske" cuws (Direct Technical) g L1 8 5 kel judalt Oblelaelt (A85amae slaiet aa®
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Y1
Y2
Y3

Y18 — (r8) * a1,2,3)

Ys = Y32 — (r32.j * al,2,3)

- (Y- 46) (12)
Y34 — (r34) * a1,2,3)

Y36 — (136 * 1,2,3)

Y40

1Y 98 LeSa Hladl 3TN Oilygiuue (o allideadt Sl gyliouad! cuus Ortadiat (A) Trasd G S
(Jtias aiias) %10 = al :Jo¥ gasbiult

(aise 2id3) %30 = a2 (AL gsbiwudt

owhuset! Sl (21,2% Upper bound  Juds Oipddiss %50 = a3 iS00 gayliwd!
-3yt Slockiall Pl e HLisl 8

AY = Y —Ys (13)

Xs=(U—-A)"1 *Ys (14)
Ggws G G o2 (VS ) cadaxlt LAl cdlal) (Sgiuned 3asm (14) a8y I slaadt IS e LY
il y ) 008 (B alieal) Ol gslicuudt Cuuss (XS) (S9bun et 7z LAY

Ol gylicwdt Gudad IS e (C) eesomt! gl SSaMgiuwl Bl (aladdl 5 (uld
:(Value Added) jaliaelt jre@ty (Primary Input) Jud e Jol galt e nalidealt

A(15) 23y A slaall B Gue 98 L LAlgdt dlalt OligSme aud z 153 Magaiae G S
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rll ri12
r21 r22
Y=Y= T

r40j r40j

Y=C*q’
Y1

y2 [C11
Y3 _|c21

c12
€22

. lecaoj
Y40

rl3
r23

ri9
r2j
. (15)
r40j
(9=1,25..9) (16)
rij
Xj
ql
Ci9 q2
C2j |,lq3 (17)
C40j] [q8
q9

1Y 98 Lesm g clal) Sl gSme ST (Gn) O S

egSacll il g Bl q.1

Indiinalt ;D I SRt (Bla3¥ q.2

Tl 1 BUgS ¥ S Sligll Algdt Sadgiu¥) Bl q.3

bt Sifsalalt Q.4
aydbal slaslt Q.5

et Ofyalalt .6
sauwdt- Siystalt  q.7

COldt Hawl b Gags=it 0.8
RYSE I\ Wi (e B

- () AW Gl Le N Joga G Emen (17) ady T alaelt I1 £ 9 »TLa9
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40

40 40 40 40 40 40
Zril = ql,ZriZ = qZ,ZrB = q3,z ri4 = (74,2 ri5 = (75,2 ri6 = E[6,Zrl’7
i=1 i=1 R 20 i=1 i=1 i=1 i=1

= (77,2 ri7,t78Zri9 =q9

i=1 i=1
il gasbieadt 5B a9 ralinalt Sl gsbisaadt SO (0 (itld ad ( 72,73,....99 ) & e
9t g LS Mglu ! BLaiY ) Joamme (niliad 09 (G1) C@AGLL Jrulyld 628 B Oilad I
L (Ys) auadt (V) Al cdlalt Josme JLEDN (el Oldgaylontt Sum «( X2, 1il = q1)
- A 98 Lasa (18) a8y (alaalt B (oo 2l Jran® Dl (Sonan
AG =AY =q1 — (ql xal,a2,a3) (18)

s BN (S5 ) s GEmad (17) aByg «(16) 4By (10) aky S¥slaadl N ¢ 3L
AL (19) a3y (adalaadt (o (e 98 Lasa () (YL oLl Y

Xi=(I-A)"C*q) (i=1,2,3,.....40) (19)
Less (K) Payment Sector gi Primary Input judg¥1 Jefgalt tlas) crludion) (Soas STy
+(20) a3y A slaalt B e

¥ Kij=Y Uij+ Y Hij (20)
Payment Sector: K
Kn=[(uij x (I — A)~*C ) + h] * (¢n) (n=1,2,3,.....7)  (21)

R
X

1O Coos

w0 g =28
Xj ' qaj

(9Ematl g LEaMgiut BN (Siadd 151 I Jogi odet (21) by T slaedt IS ey
A(22) (A staatt GBday (rabiealt Slosaslieudt S o il 9¥1 Jofsall i Jazma e

K=[(uij * (I —A)™*C)+ h] = [q' — (q' * al,a2,a3)] (22)
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LgiLi 909 (ABLAY Prani@ll (e e (C) essamd! Al LEaMgiuw | BLaIN (A ade’ ,30 b
et it (Saan (22) 48 rasludt it slaed! S5 (ag nalideadt S g3 sLwudt SIS (e
(ZVi)  Value Added jalielt jresdls

Kn=2Vij+ Lijn ¢ 3Hij=L (i=4,5, ...7),  (j=1,2,3......40) (23)
£ 921 IS o (nBLAaN rauil Ol gmalt 4 (et H Juagld O G (| il aBy) (Y by
1Y 50 Lasn (24) 23 (W slaalt Gadaag (1) 0By Jydaett N

Vi=Yl_,Kij—¥I_,Uij (i=4,5, ....7), (j=1,2,3.......40) (24)

Multiplier Formulas Olasllelt wludist 3.4
(2) 235 Jouaxd! 2 90 Lesa Olaclirell luia! o3

el o Zliall — addeiluedt Jodtar Odlelac :(2) 4By Joda
Cumulative Input—Output Coefficients

(FA)- () CHIFA (In

UiF(I-A) - (1) uij* (1= A)"1*C+hij oo ()

.g:l)&." <2010 :ytaatt
xg.s"SN gy [P QMW‘M
SaidM At I -8 53130 eu® 59 O :(Output Multiplier) z sl Cactde : |
Bk g Add Bukom 5 Sebome (S3LalB ol Lle cdlall B 3l e (Total Output)
el et B 3305 Trau® 909 © :(Value Added Multiplier) jxaliselt jre@t acldse : I
Bukam]g (AgAE Bkom g3 Sutome ol e cullall LB 33l Ao ila gl Sl Kalielt
;(Government Output Multiplier) e ssaset) Blas¥ Jie ¢ g LaNI Lle cdlall Oligsae aebae : I

AQUBD Bk 9y (e 9Sooe ) BLaINY (B SaLat Jaoe ) AL B AT iUt (B 5okt Jrau 99
AT

®) simple Output Multiplier /Miller.R & Blair.P  2009.
© simple Value Added Multiplier /Miller.R & Blair.P 1985.
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Government Value ) egsamtt BLai¥i e (Blaed! radl e cdlall Sligeae Caslae @ I
32L3 3 (A kgl SLalBM (rBLirel! Jrai@ll (Fla! 52 530301 neu® sa09:(Added Multiplier
Bl Aad Sulom g3 (e 9Sel| (BLaINY (B

sk O atomatly 7 2 gait Oilud»d 5.4

Miller& Blair (a3, (o9 3adaite Jrtele anise o2 D359 Leso Faged! Oludyd ool (e
(No Substitution) M~ oy (Fixed Technical Coefficient) juciat OMelaett S (2009)
Tt (Soas W9 (Fixed Proportion) dioly cuuwns sddeind O dell Gl zaged! (aiay oo
Lea (Proportionality) Juewlicd) Satisng (Wlealt (o Jlalt (uly It Jie p3T J by J bl
¢« Constant Return to Scale st Me OLE ASa(y Ley (3dlwe udass WM 3929 (s
Eus (Price Invariance ) juewndt slawi OLE Juwd »89 Homogeneity g LAWY (il jrud 89
ole uas (usoall Llgd! cdlall (8 Jvdio 1 aey Wald Hlaw¥l B4 gl S=I (o
<olau¥ Oligius Lle 1AL g9 Z LAY Ol

i SaTBY (§ ) Olanbiall Gl Jlov (B 53l Az5f 500 5o b Bt 1140 B9
ey s Tatias (%50) 9253 M1 asSoatt BLAINT (AaaS PN Ge (3,1 e T glneg
" ol Ge Jaiwe" T aged! aey (Static Nature) Lieidt dadt ol o Gl =Nl (PR P
N1 e 391 sy (LGS) 301 O gl 1 31 593 & LN Do ol (5219 Cgn
A gl SHALaIBY LB (egSamt! BLaIYI e B adedll @il of Soos (IMport Leakages)
E3seilt @iy Gt ghsall (o Ol Sadlg 5aygualt pladt o SIS a2 B ol N1 § 350w
S 25> O aed) oy Bgw BN Ge sia GY TLOYI Oliglus gl Olaclael) ,das 8
PR 3508 Jlealy Blaky Ledy -(Tusbomall (naSlaB¥ 339l (o & ooy Ao 3sdaall cdlall (e
Oledall (hesoia AalBWig G ol &) xes (Lack of Supply Constrains) juolacuw
Soius e DI 9ol LN Lgadleal Drdadd (o 5o lall OlEcal! joed (8 guw ILTLI (3 jsal
59 Juudhas 5kegdl O¥ Lt e ol AilEnlons 7 3ged! (e uaniue Lo 9o9 todialt (o Jiud
Hhbiel Gy Ofsdomel 028 11 MAILY LB He W doell JEAI LAl Ldb doxd ad I
rbssbia (Skal (ubiBo ngliad %50 9223 I (0 9Emmtt (Ea gt BLAIYI (b’ ek 945kiiu
.Upper bound Juda Ot paddisa gttt (Sensitivity Analysis) (Jdoeitt
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208" 7 2ged (e GUET AN atlaell Cuus (33)Y) ALaTBY JSaig! Sawmg Julai 6.4

O dalt Joda uws 3,YW1 ALaBY) allae aaddl Lawehl ! ol ddiul o3
" Leontief Model :z 3 gaidt L3293 521 g L Sildanell cuws " a9 7 390 Ly 52 Silax y3ealty
Gl cllal) Oligsae o

OO et Joluba Ol s Algd! cllall Jreuwet 3 Sligsaadl (3) ) Jouaxtt pglan

Tree 5l 395l (e (6 giomy (§EAMg (IGY R (BLaINT iy LU 3l G (Silan yually

(it s A SR NGEw N BN ¢ o gSmtl g S BLaINT) Lt

Gdlatt et (o %58 goed oy (Tl (o1 DS ¥ 1 Sligglt (Iled (Eadgiw ¥ Hlai¥!

el 331 39S 4D (a9 ¢ A cdlall e (0 %027 Joudrg Siiyalaalt St Sl ¢ Algd!

AL cdlall Sligsae e (o c—wiss Mol Gle %2 (%14 goiny G955ealt (B ,dld ddyg
-3 5L 5lde 55.73 g3 a3LdY (Final Demand)

1 il Sigsme 395 3590 +(3) 4By Jut

Trasiall e e ALl Eige
58% 32,149,697 R ML Bl | 1
27% 14,856,943 O yalaalt 2
14% 7,703,000 Colil Mlewill Sugsaatt | 3
2% 1,024,365 O953ealt G2t | 4
100% 55,734,005 & gazeall

@9l (Algd) SN BLai¥| Ay o
o510, a3 i1y (G) egsmadt Silgid! EaMgiaw! Hlai¥ 350 (4) 43 Jotaxdt G
3131 Sl Com ((11) ady IWalaelt NS o Ol ydzalt OIS alt Joda> (8 lgaBge s (D)
BLN! 290 ¢ gazme e (s %00.4 gy GHlo ¥ pelaa¥l Gle—dlly g Lautly ralall
s gl ool Oladiell 45 (309 (0 95aandl adaill Sadd Lhig  egsantl LAlE S lgiwd!
AL SR LN 355 ¢ gazme Hlan! (38 cmuwiEn Mol e %12 (%18.8 iy
- 330 5l slde 5.48 gaxd ATLdIg (G) 09t

55




MLl ey & L3 (6 gle (sl (rogmanl! Al Ea Mgt BLAINY (o cadnd Ol gsblivsw ;3 (ulid
LY M@ le (Leontief Model) cacigd z39e3 Gl IS o

(G) ossolt il SaMgiu BLY 395 :(4) a8y Jgda

BLaaN g "
o M Jada J513 48,0
o) - s . . . - . ‘?.nl‘.a.ﬂ ‘?é)lg.mm - . .
% Adgialt Cundt (s atly) eat Ol y3mallg SIS et
Joua uwss gﬁ,&:ﬁﬂ ")
Oilan ynatly OIS Lt "
ol tobeadt Of 3l el
2.8% 153,081 3515lg el L pual 18
gzt lasg Srlglaidf
£ (3319 ralal) 31 1
66.4% 3,638,223 selaia ¥ Gledlly 32
Soba ¥
18.8% 1,029,179 (a9Snanll axlally 34
caalt Sletiedf
12.0% 658,842 Al 36
e il
100% 5,479,325 £ sazmall

@9t g LG BN s @
cdlalt et 1 () passomtt ilgid S Mghiu ! B Juwd (1) 48y J<aidl rglay

el Il st lgd) Mgl BN Juwd G Gu 52 (%9.8 g3 Cdly algd
- 330 5Lead slde 32.15 goxd ATLAIg (%017 goed Cidly Algd) S Mgiiw

SN et M et 3l EaMgiu | B s (1) 23y Sl
L Al Haat M (Wle e

1wt %

s

v ¥

et

EIIE) Tl (0 (pegSand] BLAY A cudlall Tleat (o (et BLaIY Jrrud
e
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Orolatt Olday gal Yo S8 g (%28 g3 Jalidealt J iy L@l (A8 e Jriuadd Sl
%1c%8 gy LM (e GO pall a3 (ag Olxiiel) (e GO pall Cund! Caby G (2 ¢ %25 gy
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  X i =


    ∑  j = 1 40  Z i j


  𝒁 𝒊


    ∑  i = 1 40 Zij


    ∑  i = 4 7 Uij


    ∑  i = 1 7 Uij


  𝛴 V i   =   ∑  i = 4 7  U i j = 𝛴 ( d + e + f + g )


    Z i j  X j


  a i j =


    V i j  X j


  u i j =


     ( I − A )         


                                X =   ( I − A )  − 1


    ∑  i = 1 40  A i j ≠     ∑  j = 1 40  A i j


    ∑  i = 1 40  Y i =     ∑  j = 1 40  V j


    ∑  i = 1 40  Y i =     ∑  j = 1 40  V j


  ѕ =  [                         Y 1   Y 2   Y 3   .   .   Y 18 −  ( r 8 j ∗ 𝛼 1 , 2 , 3 )      .   .   Y 32 −  ( r 32 j ∗ 𝛼 1 , 2 , 3 )   .   .   Y 34 −  ( r 34 j ∗ 𝛼 1 , 2 , 3 )   .   .   Y 36 −  ( r 36 j ∗ 𝛼 1 , 2 , 3 )   .   .   .   Y 40 ]


  𝛥 G )


  % 10     = 𝛼 1    


  % 30     = 𝛼 2  


  % 50     = 𝛼 3


  ∆ Y =   Y − Y ѕ


                                              X s =   ( I − A )  − 1


   [                    r 11  r 12   r 21  r 22     r 13  .   r 23  .     .  .  r i 9   .  .  r 2 j      .  .   .  .     .   .  .      r 40 j  r 40 j     .   .     .  .  .   .  .  r 40 j ]


  C i j =   r i j  X j


     Y 1   Y 2   Y 3   .   .   Y 40


  =  [    C 11  C 12  .  .  .  C i 9   C 21  C 22  .  .  .  C 2 j   .  .  .  .  .  .   C 40 j  C 40 j  .  .  .  C 40 j ]


   [    q 1   q 2   q 3   .   q 8   q 9 ]


    ∑  i = 1 40  r i 1 = q 1 ,     ∑  i = 1 40  r i 2 =   q - 2 ,   ∑  i = 1 40  r i 3 =   q - 3 ,   ∑  i = 1 40  r i 4 =   q - 4 ,   ∑  i = 1 40  r i 5 =   q - 5 ,   ∑  i = 1 40  r i 6 =   q - 6 ,   ∑  i = 1 40  r i 7 =   q - 7 ,   ∑  i = 1 40  r i 7 ,   q - 8   ∑  i = 1 40  r i 9 =   q - 9


          q - 2 ,   q - 3 , . . . .   q - 9


  q 1


    ∑  i = 1 40  r i 1 = q 1


  ( Y ѕ


  Δ G = Δ Y   = q 1     −   ( q 1 ∗ 𝛼 1 , 𝛼 2 , 𝛼 3 )


                            X i =   ( I − A )  − 1 ( C ∗ q ’ )  


  [ ( u i j   ∗ ( I − A )  − 1


  C   ) + h ] ∗ ( q ̒ n )          


      u i j =   U i j  X j                                 ,     h i j =   H i j  q j


  [ ( u i j   ∗ ( I − A )  − 1


  C   ) + h ] ∗ [   q ′ −   ( q ′ ∗ 𝛼 1 , 𝛼 2 , 𝛼 3 ) ]


  V i =   ∑  i = 4 7  K i j −   ∑  i = 4 7  U i j
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  C + hij    
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    q - 2


    q - 3


    q - 4


    q - 5


    q - 6


    q - 7


    q - 8
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  u i j


    ( I − A )  − 1


  C + h i j


  u i j


    ( I − A )  − 1


  C + h i j

