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Abstract

The Simultaneous Equations System is number of models applets on The
Simultaneous economical variables, it means more than relationship on
one time; The study aimed to building and estimating standard
simultaneous equations system to sorghum and wheat crops, then
comparison  between oneness models and simultaneous equations
system, The problem of study the single model is not enough to acting the
phenomenon so that existing to binary way causal relationship for tow
systems; The hypothesis of study to existing binary way causal
relationship acting atsignificance effect toexogenous variables at
endogenous variable ,also significance effect for endogenous variables on
exogenous variables,second  hypotheses the simultaneous equation
system better than onenessmodels in the estimation ,the estimation by tow
stage least squares;The results of study to act for existing significance
effect to the exogenous variables at endogenous variables and
endogenous variable at exogenous variables too which indicates to
binary way causal relationship ,the relationship between the demanded
quantity quantity of wheat and sorghum and their price are negative
which accord with economical theory; Advises of study to use the

Simultaneous Equations diction of the estimation because it more
sufficiency,also treatment the Heteroscdasticity problem with weighted
least squares to it has influence on variance inflation, it lessend, beside

improvement the total and singleness significance, also increasing

demand of sorghum at the great technical development by uses modern
technical in original industries as experience mixed bread.
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( Partial regression coefficients) 43l

) i = Xp, Xy, . X
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- dalad) ciluca,ilh: Yl

ad Uiy (X Xp X)) Aiiedl @hpuxiadl{Y) ol el u Al 48l Lba -
e alae

el ¢ Unafy (uldl) o Uasl e 304 Akl oyl o555 o -
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glasj\ Ll AKGe el Cagw Gl lpiany ddaiipe Adfiadl @l peiadl culS 1)
L Axiall

12



s 3sai (5% o el g 3sadl (b Adlsde e b Aliiadl G idl colS 1)
 Byia i) (65 Cogus bl 5l avanill ¢ Unall (e e Aliisa) il priall <l 1)
D ldiad) Uadd) any dalaial) ciluda dl): Ll
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O AR s3a 8 G sl) lstall o Aliiee e Jpdall el oF culS 1
Syia gyinal) Slanall Lyl lgle Juast il @l il

AN sl Aaglaia aggda 3-2

Alaial) Cliie g G Jid ) Vbl e degean L) o lgdi oS
Laals J@)"ztzj il ysriall o Cay s sil) @l yxiall
(,477,199845c)

— gl Al a5

B11Y1ie + B12Y2ie + + B1imYmie + Y11 X1ie + V12 Xoie + Y1kXkic = U1ie
B21Y1ie + B22Y i + - + BomYmie + V21 X2ie + V22 X5 + o0 V2Xkie = Uzt
Bm1Ymit + Bmz2 Yzic + - + Brum Ymit + Ym1X1it + Ym2Xm2ie + - + VmkXkit = Unmit
...................................................................... (2.2)
of &

Endogenous Variablesiulalall cyxidl= Y, Yy, -0, Yy

Exogenous Variables i) il ci paid= X, X5, -+, X,
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Stochastic Disturbances isilssall W= U, Uy, -+, U,

Coefficients Of Endogenous Variables dadalall il ysidl cdle = B’S
Coefficients Of Exogenous Variables 4l < pxiall Clalz= s
Coefficients Of Endogenous Variables dulalall &) ysiall IS saadl =m

Number Of The Total Exogenous Variables aajlall il KU saeli=k

Total number of observations <ilaaliall SN saall=t

~1 SV Gl ghadll Ly Do Ao skl Jid oSas

BY: F T = Ui (3.2)
Bi1 B2 Bim Yiit X1it
_ 531 B22 BZ:m B Y= Yait X, = Xait
Bml BmZ Bmm Ymit Xklt
Y11 Viz e Y1k Uit
Y21 Y22 o V?k t U= Uit
Ymi Vm2 ... .. Ymk Umit

(2002 ) duls wlis (gola 550l
(identification) gasddali4-2

SYL S 1Y) L Adjeal 4] cVolaall daghiia c¥olee e Aalae JS L) 58
DA ey Sl arey Bl caal LGl cldeall samy Glinia e Jsaasll
OsSis pand il AL e ol Aaddia y Aabedl JS cul€ 1Y) L ddjaae Li€ay (pand )

f5l e (S Y 3) Lgilabes il Ja g clllia Gl ()5S Lot Fuadidia e Alabaal
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(Order Condition) il Jayd 4-2

) Y aleal) daghaie b Al ol ol ISy AU Lys g oyl laa ey
AY) Y aled) daghaie 4 Le sl (8 il oyl (3aan Lia) 3)K8 aa il

oS 13j(exactly identified) s sasae A1 ¥ aleall zigal 3 Aol o Vsl
Ll Adalall ol paaiall aaa) Lol Lislose Alabaal) 038 (e 48 g3l duajlall <ol yuaial) dac

sl

13 (identifiedunder) yasill (gsiue cand Y1 ¥ aleall z3sa A Alalae gl e Ll
o3a A dalal) cprid) aae e JiF Alalaall 038 e Adsdaall Lslal) i paiall aae oIS

caaly Laily( Aslaal

13(over identified)yaaill ssise 358 A1 Y alad) zigal A Asles gl el
Lasls dlalall ol paiall dac (pe ST Aalaadl 038 (pe 48 sdaal) dm)al) il paaial) 22e ()18

(232:2005¢ asysill ). 2al;
(Rank Condition)as,!) k& 4-2
28lS AN Gl cladadll LS (a5 Mo il Lyd ey Jash Lyl i e

2 QLAY g ge Alslaal) ilalaa Cida iy dic Aghoas JSE e daghaiall il e
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D Fal) A1 Y alaall e glaiad 4 oSall Al Y aleall 22k

Y1 = Bor + B11Ya + 12Xz + P13Xy + Uy
Y2=Boz + B12Y1 + B22X1 + 32X + U
AR @ pacial)
il (e Lslhadl sl = 7
il e =Y,
s dgay ) @ pacial)
Capall 2w = X5

o3\

Il
e

Ookull e = X

2l Jas Lugia

Il
o3
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19



3=(m)aalall ¢yl sae

K-k>m-1=(6-2>3-1)

Cuill oy ot Al Jpd LR iy o (s el (55 Aabaall caiiyill Jaydh (385
A byl

[ —Bix Bz —Bs1
A= —B1z 1 0 O ]

(2 2) Ayl @3 L e il Cilihoadl slayd &b 5 as

B:[_;lz —,[:in] 'C:[—,gm _g31]

faiie Aalad) Jany lae iwall (g5lis ¥ B L il ddsiiadl dasdll dad of Lasdly
Ay il (ol Llia) e (aaill (958 madll (e dslhaall S (65 g0
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Q1 =Beq + B11Q2+B21P5 + B31PstU;
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(Gujaratei,1988)sabaid¥) (ulidll 8 daal S ledeay Lo giblun 8 dlagun g
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C_Aﬂ‘)m EPl
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A3 S Sl i abad) 325 5,3 £ 1) e 530 e dgllaall 3eSll dpue Ae 2 g
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Q,=-6338.682+1.074Q, -12.804P,+.234P,

U BULY) S Ll 53 1) zisa paEi(19-4) &8y Jsia

CRpd selias) ) Jalas Jalae Lagal) dagd

DW ¢y usils @)l poadll | RZ ayaanl) Lyl | FJ 4 sunl)
S.E sl | RZ Jaxdll

1.804 464.67 .859 .889 .000 29.497

B Z ) 1 Al Latall/ SPSS Alasy) galipd) aladiuly caldl ie) (e 1_haal)
(Al ) & £ )

Lginall s (0 B a5 (.000) AN (55100y(29.497) dysundl F g caaly
DI (e dsllaall Laall (ga IS (goina Ll Qlllia Oy (g5 z3sail o Jiny 1305 (.05)
(-889)aanill Jalas Ao caly Cume 5 LA 2l e dading Ol 2 gradll s
S e Aysllaall LSl (e S s 531 1) & Jealall ull 59690 of ixy Ve
sasn GV i Lee zdsalll & Jam o) ) sl 9610 GlSdl ddey pmadll yeay
@lbxall Uadll ded calys (.859) yanill Jalee A cily adcaill A3) anyy 7 35l

< s‘)uﬁd\i‘ dS...I: Jalayd J\J;.a\)\ b ddoleae LS.-.‘S}’ EJ); L)ugs:i ‘5%} (46467) ﬁdﬁﬂ

Asagade Jay L2, 1.75] [[dU]20m o a5 (1.804) smils G0y2 oslbas) dad aly

ptiall pid) jealic ¢ ) bl Y) Ak,

Al z W) 7 dgad cBlalea paii (20-4) a8) Joan

Adlaay! dadll (Sig) | sl Ladllt | D laall | ) jasiall

Q2
.004 3.611 5611.188 | bl
.000 9.374 .828 Q1
.009 3.193 10.679 Py
.010 3.111- -.192 P,

B Uil alil) pisal) /SPSS ilasy) galipd aladialy dald) ) jsaal)
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e e B 2y (L004) AV Gsiwa (3.611) culill aall daleal t ded il
Cllall) )3 e aagy ¥ O ad iy Bey Basine ) sl Laa (0.05) dygieal
O (L) OSull agas ¥y ((Llae Zalad &) (Lia) sl zalll Sy ((Lis) sl

Oh( 5611.188) 58 Casw 3)A (e LY daigia

o Ji a5 (L000) AN (g5sex(9.374) 553 o Ayslhaal) dpelll Jabealt dad il
z ) o 5 e Aglladl) Al (grina Ll @l o Fa Lee (0.01) dsind) (g5

(.828) s 5,31 1] alaky Cagud oy Ua 5,30 (pe dugllaal) Guall caly 13) adfy 3,30

O 2o g madll jrs e JS LS () 580 G

Gsime e Jil a5 (.009) AN ssine (3.193) el jaw Jalaal t ded cal-
Al 13 aaly 5y 2l o sl e gpime Ll clllia of ey e (0.05) Aysinal
JS @il Gl sl b (10.679) Jlxias 2133 Casms 53 ) (6 laaly Lesia el o

OS] 22 5 353 e A gllaall e e

Gsise e i a5 (0.01) AN sie (-3.111) 08l sae Jalaal t dad cal-
adly 531 (pe Agslhaall Al e S 222 gm0 asm i Lae (0.05) 4y sixall
e JS Gl Gl o (1192) 83 ) ey Cigud 1aaly sl glSudlaae ol 13

el rans A0 (g Ay sllaal) 4l

bl il aseg dl) JANGY Sk LA (21-4) ) Jsoa

Lllaay) 4adli(Sig) | olaymm bl Jalza | VIF Tolerance <) yaxiall
(1/ Tolerance) | (Ryi others--1) Q2
704 -.107 1.137 .880 Q1
.108 432 4.991 .200 Py
470 .202 5.102 .196 P,

B Uil alil) pisal) /SPSS ibasy) galipd aladialy dald) ) saal)
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o el Ay sl 1e(5.102)¢(4.991)¢(1.137)5,581 allaall VIF dad il

Z3sall b aamiall Jadll Jaluill AlShe asmg ade ) s LaalO

idlaia) deds 38 Allaall(.202)¢(.432)¢(=.107) oy bality) Jalea dad il

Jiig aaall dumjp iy agle .05 (e ST Ly sl 1e(.470)¢(.108)¢(.704)
osiladie (ol adde ALl dca dl)

L Agill) A yal)
50 e dggllaal) Apast) Tisal Al

Q1 = —335106.86 +1.204Q, — 12.166P; + 167.419P,

5 (e Agliaall dagt) Zigal pa8i(22-4) ad; Jgaa

dlias) ) Jalee Jalee Lagal Lagdl)

Osndly @bl saadll | RZapaill | Adlaal) | Fl i swadll
DW | S.E ull| RZ Jadl

1.669 | 430.531 918 .935 .000 52.963

SPSS duilaay) ajadl aladialy cald) sas) (e 1 jaal)

o i 1385 0.01 e i a5 (.000) A2 g5 (52.963) dpundllF dad el
Sl w3l (Gail) 5 B ey U U e JU ol s Gy (gine z3sail
s ey ((935) yoasill Jelae Aad Caly WSyl e Apslhaall 4l e dading
DU s B 1) e IS s 5 e Agslladl Gl & Jualall 5l e %93
Wl a8 caalyy ((918) Joadl yasill Jalae ded cialy pduill A1) aays 73l
culSy SLay) (S8 Lalal jlaas¥) ha (3853 sasa (ull 25 (430.531) sl (55luall
pie i Lae [1.75,0.82] du sl o o (25 (1.669) (sails 10 Aa oslian) daid

clsiial) Uadll aa juslic oy I3 JalgyV) A1 29 (g XTI
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AN (e Aysllaal) dasl) 7 dgad Cdlalaa ads (23-4) a8y Jgaa

AIlaaYadll(Sig) | A seaall et | O Ll <l pusiall
Q1
.013 -2.953 335106.86 | ubil)
.000 12.114 1.204 Q2
.013 -2.952 12.111- P3
.013 2.944 167.419 P,

SPSS (ilany) galipl) alidialy calll dae): uaal)

dggimal) Gsiue oo J a5 ((013) AV (ssiue (-2.953) ol aall t dad il
A, (i) WY GBS Y e Sy B e sk L (0.05)
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(335106.86) (st 5,31 (ye

Lgia goine e (L000) ANV siwa (12.114)500 zU) Jaladd t dad caly -
adly )3 (e Lpsllaall ApeSl o 5)30 #l) el gsiee 0 clllia o ey s (0.01)
sl 5l ik (1.204) 2135 Casm 5200y o sllaal) Aea€ll la anly Lika 5,30 zl) 313

 oally Al e e S il

Lgiea g 3(.013) AV siwar (-2.952) 50 jau Jalaal toded cale
13 4l 53 (pe Aysllaall 40aSY e jead) jorial gsina 0 clllia off iny s (0.05)
ob (-12.166 ) ey (miniic 530 e dpslhell $uSl oli bl Leia e 3
- @5l andills 33 o ) il (al bl

(0.05) Lsian s5ie vic (.013) V2 ssina (2.944) (i) Jaladd t dad sl -
Gl a3 13 4l 6T )3 (e Asllaall Zpal) o aill el (grine LB 3pa S Les
s )M (o Aygllaall sl Gl ( Aeddiiosal) gl ki Y ga% Lag) Baaly diu
B yanag 5)A ) L al 138l (167.419) ladas dlajys
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ol uilas asey GBAY JAN | ilChe JLI3(24-4) a3y Jsaa

) Adlaa¥) dadlisig( | gleys bl Jalza | VIF Tolerance <) yaxiall
1/ (Rxjothers’-1) | Q1
Tolerance)

771 .082 1.013 987 Q-

.160 .382 4.882 .205 P3

451 211 4.884 .205 P,

SPSS ilasy) galind) alsiiuly dald) dae): uaal)

e il ay sl e 5yaadl leall (5.118)¢(5.058)¢(1.049) VIF o il
aaaia adll JAIS d5a a2e Siny Laa10
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sam Y s eaad daad Jii 4 05 (e ST 4y sl le(.451)¢(.160)¢(.121)
coilatie sl Uasll ol (of Aldiaall cul il J8lsall dillaall Aagll (g5ina Lol
B2 Cra dggthaall dpasl) 7 dgall dyail) 3,081112-4

2L (Ai—Pj)?

3.3322
> = [—— = .593
T A 9.4673

Tan G880 U (pe sl el = 3sal Ayl 8yl o ey 13 2l e B 8

5,. S\@WMDM@J%CAM\UEM‘UA@‘)EU@M

D Aalal) zilailly 40V e slaal) iglaly el A 5 ,i0-13-4
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yoall Cilayyall Ay (Rasd) AW Jalaty) 8,35 maill Lalal) #3lall s o5 23
G (gyrall Glagyall Alay 5Ny madll AV Y alaall Zaslaia 5 (OLS)4ualic V)

.(2SLS) oyl yall

D 4aal) gz ilailly A0 calaal) qigluly il B 5Ll (13-4) ab) Jgan
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.000 .002 idlaaYIF dag
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L) c el daglaia g3 7 dgall)
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%93 %75 R? noaill Jalae
[PROD_S,PS,T] 3)38al) allaall 4 gunallt 4o
-)«(2.944) | )«(1.11)[PROD_S,PS,T] Sl e

(12.144)¢(2.952 (6.47)¢(1.00
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aadall

(1) 8, Gala

Al easll Y)W aladll e shaial Endogenous Variables dsalall < yusial)

A slaal) dpasl) sl BVl ol e L)
LA e Agsthaal)
el
1437.81 312100 3869  118.63 2000
4372.50 102400 2619  129.65 2001
2464.79 344500 4192  150.83 2002
4567.31 133627 4394  149.64 2003
2480.46 125634 4691  161.31 2004
4296.47 156107 4999  157.81 2005
4972.99 187658 2825  199.65 2006
1538.49 217811 2630  263.80 2007
2581.33 128806 4524  344.58 2008
2630.00 250831 2491  235.69 2009
4519.24 751661 1882  240.81 2010
1418.28 228521 4327  330.08 2011
4521.56 580865 4605  327.15 2012
6207.00 497877 6207  322.40 2013
2249.00 506988 2249  318.63 2014
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118.63 89.61 3869 2719.3 30326 7.5770 1437.81 312100 2000
129.65 96.99 2619 1477.5 31081 2.6379 4372.50 102400 2001
150.83 140.96 4192 3065.9 31913 2.6153 2464.79 344500 2002
149.64 108.74 4394 1083.6 32769 2.6062 4567.31 133627 2003
161.31 112.31 4691 3071.9 33648 2.5124 2480.46 125634 2004
157.81 155.88 4999 2421.2 34512 2.1770 4296.47 156107 2005
199.65 129.69 2825 1181.1 35397 2.0207 4972.99 187658 2006
263.80 172.20 2630 3011.1 36307 2.0965 1538.49 217811 2007
344.58 214.12 4524 6565.5 37239 2.2271 2581.33 128806 2008
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322.40 244.59 6207 7243.2 43127 7.8233 6207.00 497877 2013
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(Pad  (4;)8
577 556 5773.538 2.778 .859 8512.70
755 1.104 2625.049 .604 .087 12011.54
221 .239 4838.786 .960 .003 9478.07
.106 .090 4521.804 578 .064 12595.08
.000 .044 4884.853 .696 .051 10169.69
.302 .366 4811.987 972 .032 11624.29
.199 .000 3505.530 .042 .032 14201.72
.836 721 2552.666 418 .096 4320.58
.195 217 4828.960 .034 .059  4456.40
.336 .338 3642.881 264 130 8687.33
1.111 .858 2352.147 .859 130 11249.86
123 076 4952.867 2.041 1.275 18692.93
.389 .323 4892.260 .300 212 34564.33
.020 .638 6518.461 139 247 33625.40
2376.791 26983.25
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Model Summary”

Adjusted R Std. Error of Durbin-
Model R R Square Square the Estimate Watson
1 .924° .854 815 35.69739 2.214
a. Predictors: (Constant), X,, X;, ¥;
b. Dependent Variable: Y,
ANOVA"
Sum of
Model Squares Df Mean Square F Sig.
1 Regression 82289.838 3 27429.946 21.525 .000?
Residual 14017.340 11 1274.304
Total 96307.177 14
a. Predictors: (Constant), X,, X, ¥;
b. Dependent Variable: Y,
Coefficients®
Standard
ized
Unstandardized Coefficie 95.0% Confidence Collinearity
Coefficients nts Interval for B Statistics
Std. Lower Upper | Toler
Model B Error Beta T Sig. Bound Bound | ance | VIF
1 (Cons - 98.317 -5.031- .000| -710.998- -
tant) 494.605- 278.211-
Y -.003- .001 -423-| -2.301- .042 -.006- .000| .391| 2.560
X, .021 .003 1.124 6.904 .000 .014] .027 499 2.003
X, .002 .005 .086 518 614 -.008- .013| .486]| 2.056

a. Dependent Variable: Y,
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Model Summary”®

Adjusted R Std. Error of Durbin-
Model R R Square Square the Estimate Watson
1 .960° 921 .899 3383.66354 1.729
a. Predictors: (Constant), X,, X5, Unstandardized Predicted Value
b. Dependent Variable: Y;
ANOVA"
Sum of
Model Squares Df Mean Square F Sig.
1 Regression 1.465E9 3 4.882E8 42.639 .000?
Residual 1.259E8 11| 11449178.92
3
Total 1.591E9 14

a. Predictors: (Constant), X,, X5, Unstandardized Predicted Value

b. Dependent Variable: Y;

Coefficients?

Standardize
Unstandardized d 95.0% Confidence Interval Collinearity
Coefficients Coefficients for B Statistics
Tole
Std. Upper ranc
Model B Error Beta T Sig. Lower Bound Bound e VIE
1 (Constant) - | 1495442, -8.182- .000 | -15527083.762- -
12235637. 184 8944191.
707- 651-
Unstandard -293.592- 43.206 -2.112- -6.795- .000 -388.688- | -198.497- | .075| 13.417
ized
Predicted
Value
D 1902.419 | 475.621 .357 4.000 .002 855.584 | 2949.254 | .904 1.106
T 6132.929 750.035 2.573 8.177 .000 4482.113 ] 7783.744 | .073 | 13.758

b. Dependent Variable: Y,(D= X3 )T = X,)
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Model Summary®*®

Adjusted R Std. Error of Durbin-

Model R R Square Square the Estimate Watson

1 .994% .988 .985 3.81606 2.512

a. Predictors: (Constant), X,, X;, Y;

b. Dependent Variable: Y,

c. Weighted Least Squares Regression — Weighted by w1l

ANOVA"*
Sum of
Model Squares Df Mean Square F Sig.
1 Regression 13596.284 3 4532.095| 311.220 .000%
Residual 160.186 11 14.562
Total 13756.470 14

a. Predictors: (Constant), X,, X;, Y;

b. Dependent Variable: Y,

c. Weighted Least Squares Regression — Weighted by w1l

Coefficients®”
Unstandardized Standardized 95.0% Confidence Collinearity
Coefficients Coefficients Interval for B Statistics
Std. Lower Upper Toleranc
Model B Error Beta T Sig. Bound Bound e VIF
1 (Cons | -469.229- 36.572 .000| -549.725-| -388.734-
tant) 12.830-

Y, -.003- .001 -.345- | -4.367- .001 -.004- -.001- 169 | 5.900
Xy .020 .001 1.302 | 15.920 .000 .017 .023 158 | 6.319
X, .002 .001 .097 | 2.206 .050 .000 .003 .551| 1.813

a. Dependent Variable: Y,

b. Weighted Least Squares Regression — Weighted by w1l
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Model Summary”*

Adjusted R Std. Error of Durbin-
Model R R Square Square the Estimate Watson
1 .984% .968 .959 3.00767 1.129
a. Predictors: (Constant), X,, X5, Unstandardized Predicted Value
b. Dependent Variable: Y;
c. Weighted Least Squares Regression — Weighted by w2
ANOVA"*
Sum of
Model Squares Df Mean Square F Sig.
1 Regression 2986.171 3 995.390| 110.036 .000?
Residual 99.507 11 9.046
Total 3085.678 14

a. Predictors: (Constant), t, D, Unstandardized Predicted Value
b. Dependent Variable: QW2
c. Weighted Least Squares Regression — Weighted by w2

Coefficients®”

Standardized 95.0% Confidence
Unstandardized Coefficients Coefficients Interval for B Collinearity Statistics
Upper

Model B Std. Error Beta T Sig. Lower Bound | Bound Tolerance VIF
(Constant) -12604450.853- 712388.819 -17.693- .000 | -14172408.073- | -11036493.633-
Unstandardized Predicted -325.643- 20.027 -16.260- .000 -369.722- -281.564- .070 14.363
Value 3.337-

X3 1520.666 166.973 .531 9.107 .000 1153.162 1888.171 .862 1.160

X4 6320.443 357.114 | 3.698 17.699 .000 5534.440 7106.446 .067 14.893

a. Dependent Variable: Y,

b. Weighted Least Squares Regression — W eighted by w2
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Model Summaryb

Adjusted R Std. Error of the
Model R R Square Square Estimate Durbin-Watson
1 .943% .889 .859 464.67199 1.804
a. Predictors: (Constant),P,, Q4,P;
b. Dependent Variable: Q,
ANOVA”
Model Sum of Squares Df Mean Square F Sig.
1 Regression 19106892.323 3 6368964.108 29.497 .000?
Residual 2375120.610 11 215920.055
Total 21482012.933 14
a. Predictors: (Constant),P,, Q4,P;
b. Dependent Variable: Q,
Coefficients®
Standardized
Unstandardized Coefficients Coefficients Collinearity Statistics
Model B Std. Error Beta t Sig. Tolerance VIF
1 (Constant) 5611.188 1553.711 3.611 .004
QS .828 .088 1.002 9.374 .000 .880| 1.137
PW 10.679 3.345 .715 3.193 .009 .200| 4.991
N -.192- .062 -.704- -3.111- .010 .196] 5.102

a. Dependent Variable: Q,
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Model Summaryb

Adjusted R Std. Error of the
Model R R Square Square Estimate Durbin-Watson
1 .967°% .935 .918 430.53169 1.669
a. Predictors: (Constant), P,, Unstandardized Predicted Value, P;
b. Dependent Variable: Q,
ANOVA®
Model Sum of Squares Df Mean Square F Sig.
1 Regression 29451171.906 3 9817057.302 52.963 .000%
Residual 2038932.867 11 185357.533
Total 31490104.773 14
a. Predictors: (Constant), P,, Unstandardized Predicted Value, P;
b. Dependent Variable: Q,
Coefficients®
Standardized Collinearity
Unstandardized Coefficients Coefficients Statistics
Model B Std. Error Beta t Sig. Tolerance | VIF
1 (Constant) - 113479.540 -2.953- .013
335106.865
Unstandardi 1.204 .099 .938 12.144 .000 .987( 1.013
zed
Predicted
Value
P, -12.116- 4.105 -.500- -2.952- .013 .205( 4.882
P, 167.419 56.861 499 2.944 .013 .205( 4.884

a. Dependent Variable: Q,
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Model Summary®

Std. Error of the

Model R Square Adjusted R Square Estimate Durbin-Watson
1 .850° .723 .648 6325.07953 1.220
a. Predictors: (Constant), X,, X, Y;
b. Dependent Variable: Y,
ANOVA®
Model Sum of Squares Df Mean Square F Sig.
1 Regression 1.150E9 3 3.835E8 9.585 .002*
Residual 4.401E8 11 40006631.119
Total 1.591E9 14

a. Predictors: (Constant), X,, X, ¥;
b. Dependent Variable: Y,

Coefficients?

Unstandardized Standardized
Coefficients Coefficients 95.0% Confidence Interval for B Collinearity Statistics
Model B Std. Error Beta T Sig. Lower Bound Upper Bound Tolerance VIF
1 (Constant) - | 1805382.0 -3.460- .005 | -10220829.059- | -2273590.895-
6247209.97 42
7-

Y, -111.193- 48.017 -.865- -2.316- .041 -216.878- -5.507- .180 5.550

X3 2157.356 884.431 .405 2.439 .033 210.737 4103.975 914 1.094

X, 3127.797 904.795 1.312 3.457 .005 1136.356 5119.238 .175 5.730

a. Dependent Variable: Y;
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Model Summary

Adjusted R Std. Error of the
Model R R Square Square Estimate
1 .898% .806 .753 745.90739
a. Predictors: (Constant), P,Q,, P;
b. Dependent Variable: Q,
ANOVA”
Model Sum of Squares Df Mean Square F Sig.
1 Regression 25369948.606 3 8456649.535 15.199 .000%
Residual 6120156.167 11 556377.833
Total 31490104.773 14
a. Predictors: (Constant), P;,Q,, P;
b. Dependent Variable: Q,
Coefficients®
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -221205.882- 197938.901 -1.118- .288
Q, 1.050 .162 .867 6.465 .000
P, -7.170- 7.134 -.296- -1.005- .336
P, 110.532 99.207 .330 1.114 .289
a. Dependent Variable: Q,
G s il
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