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The Impact Of Strategic Operations On Strategic
Projects Management

An Applied Study in Nuqul Company Group
In Jordan

Abstract

The purpose of this study to examine the Impact of strategic
operations on strategic projects management (An applied study on
Nuqul Industrial Group in Jordan).

The problem formulated and discussed by the current study dashing
from the major of the questions: Is there any influence of factors of
external and internal environment on strategic operations through its
fields of Operations Technology's, Production Planning and Control, and
Organizing and Management? In addition to that, is there an influence of
strategic operations through their fields and operational goals, on
strategic project management? Is it possible to regulate the relationship
between the areas of strategic operations, including enhancing the
competitiveness of the group?

To answer the above questions a hypothetical layout was put forth to
the study, which reflects the nature of the relationship between the
elements of the external environment of Government Policies,
Competition, Economic Factors. And the internal environment of
Innovation, Human Resources, Organizational Structure. and strategic
operations through its fields, and their impact on the strategic projects
management in respect to Time, Quality, Consumer (public), Cost,
Resources. And emerged from the scheme, a set of main and subsidiary
hypotheses which have been tested using a set of statistical methods to
manipulate the data that was obtained through answers to managers of
respondents in a Nuqul Group of companies to the questionnaire form.

The study found a set of conclusions, among them the following:
1. The study confirmed the reliability of the key variables and the
subsidiary (Government Policies, Competition, Economic Factors) to
represent the external environment. And (Innovation, Human
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Resources, Organizational Structure) to represent the internal
environment affecting the strategic level of operations in Nuqul Group.

2. An analysis of external and internal environment to the Nuqul Group
emphasizes the importance of variables, environments on strategic
operations with the exception of competition as it did not attach
importance to this variable in the impact and the relationship on
strategic operations, it was clear from the study the refusal to accept the
hypothesis to the effect that competition has an impact on strategic
operations.

3. The focused attention of Nuqul Group of environmental factors in
advanced stage of realization of the philosophy of strategic processes to
develop a strategic operations with the strategy of the organization
together, because they affect the strategic project management.

4. Analysis showed the power of strategic operations to manage
strategic projects management depending on the degree of impact
resulting from the areas of strategic operations and interdependence,
which contributes significantly to the strategic projects management.

5. The researcher presented his findings reached by him, in addition to

submitting the proposals emanating from it, as well as leaving for future
researchers to search other parts that we didn't cover in the model.
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Gind b aabin ay i) Jee g lalaiall eliy g gail 4y 55 pm ay jliiall Of (Cleland) s e
.(Patton & White, 2002) sl capdaiill ool yiu¥) yuadl)
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etlaall Joatll Jiay skl 138 cdalaiall Ll fiu) an ag8 yaa ) cela¥) b
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il ;.l).)'r} '5}.\5

Capabilities of
DecisionLeaders

arnee
Implementation

s el e e

3unjuiyy o13a3e.ls aAleal)

;'.?."'lﬁ'.‘}" "l.-..nc'n M

StrategicDesignProcess

Source:
Hussey, D. (1999). Strategy and planning: A manager’s guide. New York, NY:

John Wiley & Sons, inc.
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sl cld Ayl jealiall e dddladll de senall Lol 5 Gl (X26) <la il 35
Dhe (b Sl gl day pud) dallaalls de senall ald o adiai LS (X22) daa )5S
Glleall Lpagl jiuY) Calaal) Lpaaly 23 JE de sane of LS ¢ (X25) V) cillee
caoa ¢ JB de sene Glaldia) e (e ¢ (X33) (paledll Ay pall cdge gl (AaK))
iz Ao ganall aladiul g ¢ (X19) Las da sl 0S5 il g i aladin) e de ganall
(a3 e de geadll 5 ylal Adlaas ¢ (X27) WY cllee el oyl 4 6805 daal g
(X31) lleall ¢ Gy suill ¢ ALl ¢ Aida gl sl i) Gy JalS3l)

A 3l puaiall gl Sl Wl ) il ) Gl Jilal e LaaSls
Sl jsiia alaaal dacly a5 Adilleal) Calaa¥) s lleall fuasi) ind CYlae Gaa (s BY)
sealiall Gmar dllia oL LAY aaty ol ALY Gl el Jdadl gl
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e Ailaie Ahm o3 5 o il sl a5 ol Ll W) dom g Qa3 g b 5 s
RV Y

(9-3) Js
dgilleat) CalaaY g clalant) duasi) il c¥laa ualind day g8l cMlalaal)
Ji Ao ganal oy sl Julail)
e lalaall _alial) el
Ay 5l
0.96 s o) 0S8 b i alasid e de gesall payad | X19
1.04 S EN PN PREPWEN P EPVEON IFRELI Y B ¢
-0.55 L daadiiadll L sl i€ 5 e WS Cala g3 G el (385 de ganall o) 5| X21
1.09 c A ) S 5 Al ld dgll paliall e ddailadll de gandl o) 5| X22
0.89 Al 5 jae Ll 58 Clilacba 5l 935 de gaaall sl Jigh | X23
-0.41 Al Al ol sl Ladadily de ganall (A& Gllead) 448 55 Jaads ol Gaahy | X24
1.14 Yl e bl all dag jull dalladl de sand) ps8 | X25
1.20 Cladall s e 381 ey 2@ e de geaaal) Ladlas | X26
0.97 U Gllee olal il 4 5i€a g daual s ulee de seaall aadis | X27
-0.16 Y clle jlu o (Qaulal) 40V 46 ) dudail de sanall adiia | X28
0.66 A s dlee 3 AS LA Tase e de ganall S| X29
0.33 wgasand) JalSill 3a3 e de sanall Jexi | X30
0.95 (lland) L3y sl AD) Agls ) a1 G ST (3a e de ganall 3l Bilas | X31
0.60 el 5 Aldiaall bl Hhlaa)l Jilat de saaall 233 | X32
1.10 P+ &l L Aol LAEKN) Clleal] A V) ClaaY) el de gend) N3 | X33
0.66 Lelsls) s clleall Calaal adi i Ao senall S35 | X34
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Ll ) g ldiall 3130 Claa juallind day gl Cidlalaal)

JU Ae ganal aygil) Julail) B

e lalaal) _alial) el
da gl
1.00 llaall 3 slladll e 30 Qi ( PERT . CPM) colleal) & smy bl aladiia) e a jlidll 3,500 g a3 | X35
0.55 & sl Al gy ol g amy g 2l o U a1 Y1 Ll il A img e ol | X36
0.91 Eoiall 8 Ll JSU e 3 Jpaadl ae (3855 Cam Ll yay Jlae DU Slas¥) dilas o3 | X37
0.88 ) V) e W i g 30 sadl ey ag il 5100 305 | X38
0.77 LAY AS Al b Al o sadl il s g 5 il 3 l00 25 | X39
-0.59 il w58 Jsao ae il G (5 siaally 33 ) aaad o) | X40
0.75 ) s gl ol llaia (e lgiuall il 5 laliia) g 5l 3 el i | X41
0.83 il al dulag¥) 4l 5 ) seall ol e g g pdall 3 )y Ladlas | X42
0.86 Al ailid Jglas 2t g dlaely de geaall 0 5 | X43
0.66 WY bl e e (nlall) 40V 468 ) dadail de ganall pasiid | X44
0.95 Al mdd cllad Al Al alayY Ladasilly de senall a8 | X45
0.51 ARl Jlil 5 ) shata L o) 935 a Jlial) a2dios | X46
0.55 Al 3 e Led (385 () 2 ) sall Sy de ganall g3 | X47
0.77 a1l Gaail Al o) sall e aadlly ag il 5 10l g3 | X48
0.72 (B 2t Rrand s dpoasil) Z80EN) s salal) 2 1l e Aadlaally Lgng jlie DU (0 e sandl i3 | X49
0.64 Cpmdliall (52l B 8 gla e A ) 3l ge de geaall dlliad | X 50
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dadl el O¥lase yualic o Lad LS ¥ Clidle daph (11-3) Jsaadl ais)
da 0y dewb i cppuaall Gl dgay e J8 de geaal Auiblesl) Galaa¥ly cillaall
Ll )

Ailleall Calaa V) s cillaall uagil i 1,0 6 @Y1 Ol paid) palic Caalll) ) 8
ob (11-3) sl peag) Gum Lehalii ) dapa 48 jaad (Glaall o) Jilaill W 30 Al
B ey ¢ Ll Lgiay ¢ Taa 4l Lgie Lo sall Gl )Y (e 3,08 e sena cllia
AV el HY) (ans LG Jas gidl)

(el 3300 L) g5 clilee Lia g1 iS5 e ganall gl i) (X23) dunle 3 -
(-0.10) Ll il Cus (YY)

iy Agl) pualiall e dliladll de genall o) ) (X22) O 3 Ae day -

Al i) Calaal) aaly de sanall algd) (X33) saic pa (Gans) Sl 5 Al
(0.15) Al Cialy Gum (aadl) ¢ B35 yall ¢ Ao il ¢ G ¢ ilylaall

ol 4 gi€a g daiial 5 plas Ao geadll padiid)  (X27) On Admaa Ll )l A8e -

a3 Calaall Lpaaly de gaadl aigd) (X33) smaic g (WY clilec ¢l
(0.33) Al Cialy Gum (aadil) ¢ A3 g yall ¢ Age i) ¢ QG ¢ ilyleall

el jealic alaeal 456l 5 dan gall Ul ,Y1 5 S Caalill aa g o285 Las
Lo Al @Y L8 @l cllead) dadl fuY Lalall W jualic 5 Gl
8osoma U ui Lo 1385 ccilleal) i) i) C¥lae <l e gualial sy gl Jilatl)
Aol i) ag il 3031 Sl ) e W3S
ANl 8 Aaa ) Liluia 5 e shaial Liialles sie dega 338 ZUELY) e Jiays
Aol i) aliall 5l & Ailleall Calaa¥ls lleall dagl i) ¥l il
i e sendl
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(11-3) s
iillend) CalaaY) 5 illend) dunsi) yins) poalind Jalis Y1 ClBe sl (i als )
JB e senal G paall LY

19 20 22 23 24 25 26 27 28 29 30 31 32 33

X19 1

X20 0.55 1

X22 0.65 0.58 1

X23 0.66 0.66 0.69 1

X24 0.68 0.77 0.55 0.59 1

X25 0.88 0.65 0.59 0.60 0,55 1

X26 0.74 0.67 0.76 0.62 0.65 0.68 1

X27 0.56 0.55 0.77 -0.10 0.68 0.59 0.64 1

X28 0.66 0.76 0.64 0.66 0.89 0.67 0.67 0.60 1

X29 0.55 0.79 0.58 0.55 0.45 0.54 0.77 0.67 0.59 1

X30 0.67 0.88 0.66 0.62 0.66 0.76 0.68 0.56 0.68 | 0.64 1

X31 0.41 0.56 0.68 0.54 0.59 0.68 0.54 0.67 0.66 | 0.68 | 0.77 1

X32 0.76 0.65 0.63 0.80 0.66 0.69 0.88 0.73 0.67 | 0.54 | 0.56 | 0.68 1

X33 0.55 0.67 0.15 0.20 0.78 0.67 0.60 0.33 0.54 | 0.65 | 059 | 0.73 | 0.68 1

X34 0.88 0.88 0.77 0.73 0.55 0.57 0.65 0.67 0.59 | 054 | 0.68 | 0.67 | 0.64 | 0.54
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e Joma o ) OSa¥ ladaad Y @lld g daail ) il 31y Gl slea L)
Jalalall 5 doa Al Al iy dobilead) Calaall s clleall daadi) jin) ¥ il s
Ltl) AaaaY) s aall @ a M ladlie el Aoy Aaca jd A all ol s yla aE Gl
M) i) g bl 3 )1} <l i al

3ok} Dl pdise sl (g paall dladinl Jalad o 288 dpa 028 Aaa LIRS dagg
P e Ji e gane 2ma oy Al idadl) alasiinl & )k (e ) 1Y) g il
il Jalaill W 5 iy Al U A i 4 paad (o Bl ) 44 shaa

(12-3) Js>
L) ) a jldial) 510y Adfiaal) A ) cflaall (g el Judasil) A1
Jit & yaa b

3) gal)

44ty

EVE!
)

54 gad)

o3

ol

*#23.1

*#31.6

*#28.0

*#25.0

*%39.1

Cul 681 eMalea

L sedal) et dadil i) o jldial) 3 1Y dua gl Jaladl) aladia) 1

elic alaes o aaiy 488 sall 5 488 el 8 0l At S e il i
2 Coekl 8l T aie (16) agelel dudas yrall doagil yiul) a il 3001 <l s
3 sall daadi) ) ao il 3 sl Gl et o) jadl) alass dasial danh (13-3) Jsaall
31 & jdise (e Tmaie (15) e (%50) Glo u i Ay Aeliall i de gona e
A gall daw o) @l Cekl cpa (B Taie (16) deal o Al i) o i)
(Ammdlss 5300 Lgd a3 3 3l sall alals de genall algd) ¢ jumial diman sady 48 5l
. (X47)

8 V)l paial) jealic Cila g de ganall slayl 038 dpaal Jo agalize X a8
Ol Cilalaial dedia
(PERT, CPM) <lleall & pny il aladiad e ao jlial 3001 (a a3 ) 1(X35)
(aleal) 3 o sllaall g 1l
AU A Caaly 3 (V) AS A (8 Aadall 30 sl Gl 3 g 5l 3 )10) 2 ) 1(X39)
(0.76) xSl il 5 ¢(3.67) b sia s (%75) ()
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(13-3) Jsoa
L) i) o jldiall 3031 gualiad ¢ ptal) Aglaicd) dagdal A o) Julail
deliall Ji de gana o B Jiigall

1
(Ul 3830 ¥
1.16 | 4.06 - 11.1 5.6 50.0 333 | X35
0.38 | 4.83 - - - 16.7 833 | X36
0.65 | 4.22 - 25.4 11.1 25.6 333 | X37
0.75 | 4.73 - 5.6 - 11.1 833 | X38
0.76 | 3.67 - 12.5 12.5 70.8 4.2 X39
0.61 | 4.61 - - 5.6 27.8 66.7 | X40
0.59 | 4.33 - - 5.8 55.6 386 | X4l
0.78 | 4.56 - 5.6 - 27.8 66.7 | X42
0.92 | 4.39 - - 11.1 22.2 61.1 | X43
0.67 | 4.33 - - 11.1 44.4 444 | X44
0.73 | 4.06 - - 222 50.0 27.8 | X45
0.80 | 3.06 - - 38.6 33.3 27.8 | X46
0.51 | 4.56 4.2 41.7 12.5 16.7 250 | X47
0.58 | 4.11 - - 11.1 66.7 222 | X48
0.63 | 4.28 - - 11.1 50.0 38.6 | X49
0.92 | 2.43 - 20.0 16.7 30.0 333 | X50
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(14-3) dsax s 3 heaslh diladll @l G gy L)) A shian w5 e

) lalaial e e Fas e 83l Radl i) aLial 500 il e yealic
LY aline (ol et € B (iaa sl bl Ua 5580 00 g By ) gl g 31 pall 8
L paie oL (0.05) AV (5 st g 4 gina

S Loyl e panall o5 ) (X45) sesmie o Allis dyina e b)) A83le
Cilalial g 58l 5,00 o)) (XAT)sid) e (S jaid cilla] Alad) 23
((-0.10) Blai¥) &l G (Gl 8 (23l O Blhaie (e lginal) il

Oy das o5 ) (X37) eaie G ¢(-0.30) Al d4sine Tl )l 483e 24a
raic e (g ookl (& Ll JSI el Jsaadl ae 385 Cumy L8l jay Jlac DU
Al 8 5 dasy o a8l e ) HUaY) o jLiall i) Adad ain g e e ) (X36)
(gl Al g

Ll iy qbiall )00 G pdise pasdy (edldl @il paje & ol

A8 gall o)yl Ll il Gl jealiall () el il all A JE de ganal

il Ly il Aas iy Lae clgnanl ol paall @y ¢ Ll sine iy 30y 48 sl

akiall 5 la) il e pualie ypaal Al ¥l G g el @y " o il dlall

G pprie andldd (e ALl BT Ll lia o8 ) Al aeay 12 5 " s i)
Acblaal) Calaa ¥l g cilileal) duadl jind g Zalalall g s AT 2al)

303 il e IS Jiad jualiall o2 () apaailly (apdldill il b Gl aa g 38
Al cdlail) 8 Leale slaie V1 A0Sl gty ML 5 il i) g il
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(14-3) s>

a_\;_u\).\u\)_“ @Jl.um]\ 3)\3\ )m\_\aj LL\EJ\)‘ S .J.\.JAJ t_u)j\ .L:L\SJ\

Ji e senal n paall AaiaY

35 | 36 | 37 | 38 | 39 | 40 | 41 42 | 43 | 44 | 45 | 46 | 48 | 49 | 50
X35 1
X37 | 071 | 0.30% 1
X38 1 0.49%* | -0.10 | 0.81%* | 1
X39 | 060 | 054 | 066 |0.65% | 1
X40 | 079 | 055 | 055 | 0.89%* | 0.67 1
X4l | os1%* | 062 | 076 | 0.71%* | 039 | 0.69 1
X42 | 058 | 073 | 041* | 068 | 0.51* | 066 | 0.65 1
X43 | 0.61* | 039%* | 068 | 0.66 | 062 | 077 | 076 |0.19%% | 1
X44 | 077 | 063 | 089 | 029% | 073 | 061 | 062 | 066 | 038 | 1
X45 | 075% | 056 | 0.70* | 079 | 069 | 068 | -0.10 | 076 | 0.62 | 071 | 1
X46 | 065 | 078 | 068 | 0.62 | 065 | 079 | 0.73 | 039% | 0.71* | 0.79 | 0.65 | 1
*
X48 | 055 | 059 | 088 | 0.69 | 068 | 069 | 0.60* | 0.69 | 0.68 | 0.66 | 0.69 | 0.68 | 1
X49 | 079 | 057 | 067 | 059 | 032% | 068 | 079 | 077 | 0.73 | 0.49% [ 0.21* | 0.62 | 0.65 | 1
X50 | 088 | 064 | 058 | 055 | 071 | 069 | 068 | 062 | 0.69 | 0.55 | 0.76 | 0.66 | 0.73 | 0.69 | !
*P.<0.01 **P.<0.05 N.S. = Not Significant
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(2-4) Jsanll G Lty oilalead) dati) yind 5 cdpe sSal) ciluband) il dlialicial) <) ghasl)
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(Gl A senall bl o oulaad) ) Y|
JRa): aadial) 23 gaill 8 AU dae KAl clubidl pudal (X2 paie Jia Q(2)())
(Ao sanall Lagiall i) i) o T3 o8 A sSall Jasil) il
(gial) Llaa cladaia 5ol 48 piie 5 Al 3 ) som Ao sanall

Zhsal b @l Slileal) Tl Sl S sdse e X19 seaie dher A(19)(K)
(s o 5155 L 5 il plasial e e sanall (m ja ): gkl

) AEY) ad Cun (Ll sl s lleal) alaal i i e ganall aig ): andall

79

www.manaraa.com



(1-4) Jsea

i) S8 zdgaill B clolitll slial) 4y ginall (5 gl g alie¥) GO A JLEA) ad
L) yiad aa "Agagsal) cilubpdl" yaiia pabiad Aldedial) ¢ ghdl) Giolud B Slgill 3 gaill g

LJi A ganal Agillead) Cilaa¥) g cillead)

If deleted simple effect D.F L.R chisq change Prob.
X1*X19 *X34 1 4.633 0.314
X25%X34 1 6.686 0.009
X1* X19 1 13.213 0.000
X1*X34 1 0.060 0.8068
X2*X19 1 0.001 0.0812
Step 20
The best model has generating class
X1*X19*X34
X19%X34
X1* X19
X2

Likelihood ratio chi-square =75.811 DF =20 P=10.04

If deleted simple effect D.F L.R chisq change Prob.
X1* X19*X34 1 4.633 0.031
X19%X34 1 6.686 0.009
X1*X19 1 13.213 0.003
X1*X34 1 6.279 0.002
X34 1 4.612 0.032
X2 1 5.111 0.010
Step 21
The best model has generating class
X1* X19* X34
X19 *X34
X1*X19
X1*X34
X19
X2

Likelihood ratio chi-square =75.811 DF =20 P=10.04

Iter

I e )

Iter

NN 9NN
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19

21

(2—4) d}i.é

Aludoial) @ il Gosld 3 Aariicuall Aphdl) Lol & ol g Hall) (lany

Ll e il y—dipe aa Ao JA A A sSal) cladsad)’ pitia ualind

. J& e ganal Liillaad) CilwY) 5 cilend)

UHA(1)(E)+HM2)G)+HM3) () +HA(19)(K)+A(25) (n)+
M34)(m)+A(1)(19)(ik)+A(1)(2)(i)+A(3)(25) (hn)+
M3)(34)(hm)+A(1)(3)(25)(ihn)+A(3)(19)(34)(hkm)+
M2)(3)(3H[Ghm)+A(1)(2)(3)(19)(ijhk)+AD)(3)(19)
(25)(ihkn)+A(1)(2)(25)(34)(ijnm).

il 3 el
UMD @)+M2)(G)+HA3)(h)+A(19)(k)+A(25)(n)+
AM34)(m)+A(1)(19)(1k)+A(2)(25)(n)+A(3)(34)(hm)+
M1)(3)(25)(1hn)+A(3)(19)(34)(hkm)+A(2)(3)(34)
(Jhm)+A(1)(2)(3)(19)(1jhk).

U+M1D)D)+AM2)G)+A3)(h)+A(19)(k)+A(25)(n)+
AM34)(m)+A(2)(19)(k)+A(1)(25)(in)+A(3)(34)(hm)+
AM3)(19)(hk)+A(2)(19)(34)(jkm)+ A(3)(19) (25)(34)
(hknm)+A(1)(3)(25)(34)(1jnm).

19

20

51.105

75.811
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(3-4) Jsa
clilen) L) i b Laa A Al @l piite pualiad 4,00 cilidial)
Jii 4 ganal

U+MDO+M2)G)HM3)(h)+FA(19)(K)+ | [(2)(19)]
M25)(n)+A(34)(m)+A(2)(19)(k)+ [(1)(25)]
M(15)(in)+AB)G4)hm)A3)(19) | [3)34)] 20 | 7sgpq | Sl
(hk)+M(2)(19)(34)(jkm)+A(3)(19)(25) | [(3)(19)] A gSall
(34)(hknm)+A\(1)(3)(25)(34)(ijnm). [(2)(19)(34)]

| [DANE5EH)]

) 135G
U +022)()+M25)()). (22),(25) 131 32315 | Aol
U M) 2T)G)+ M30)(h)+
MT)T)MT)30)+27)(30)+ [(7)27)(30)] S| 11287 | Jd s
MT2T)(30). dalatiy)
U+MDO+AB)G)+HMT)(h)+A23)(k)+ | [(DH(27)(34)]
M23)(0)+H30)m)+ D)7+ | [(1H3)3BH)] 23| 45312 1 auy
B)RHTMD(23)2T)+MDE2T)BH+A | [(2)(3)(123)(27)] 4l
(DB) BHTAM2)B)N23)2T)TM2)(23) | [(2)(23)(27)(34)]
(27)(34)+M1)(3)(23)(27)(34). [(1)(3)(23)(27)(34)]

DB L kb e gSal) cilubwd) el i) gisadll ) Gl Ads ) all) ki sl i ¥

i) Gudl) gudall gisall g ¢ (2-4) Jstaly el Alududall @l ghil g a dsiad)
C by Aadldl Bty Jaaad 13 B el patal B Gald) AiGu Ly (el gisalll ) Ysay
Agilan) Cilaa¥) y cillenl) Ao il ) Aeld (19) Addjall jualind judi . Jalail) 3 Lib gl g3 gall

desad) By

piie gualic gu Ll A il el zisadl (3-4) Jsaall e
Cidliall el gl zilall b dah cldlb) G (e sSal clubul
Rl il 3 "Rs Al 2 Jie o3 S pagal ) Akl CAalai@) Jal el

cillanl)

d:d;j S K:LQ‘)GJ\ saclall c_\.u ‘_;J\j S 4_131.@_1!\ C.JLQ.'J\ Cjtu c\)ﬂu\ A 8%y
) ans) ey el Ll il bl i) ealic G el il ey
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t ) sadll el il e daa aaey i il Jelis ellia A gSall cilubd) -
(X2*X19) Cllead) daii) yiul jualie Jeldh ciliad ¢ J ¥ asl il —
(XT1#X25) Cllead) 4l jiul jualie Jeldly Clia dplill 4s) ) —
(X3*X34) Cllead) dnii) jiul jualie Jeldiy Clias GG 48] ol -
(X3*X19) Clalead) dpaii) yis) pualie Jelds caliad day) Hll Aad gl -
(X2%X19%X34) Glleal) dpnsl i) palic Jeldl ciliad dlall aal all -
(X3#X19%X25%X34) Clleall dpagil yin) jualic Jelily Ciliad cdualudl dad ) —
(X1#X3%X25%X34) Gldeall dpagil jin) jualie Jeldl Clid dalall 44l -

obiia) sl Galdl Glé il g Jlail) & add) iy jle sl 3 sail) (3laial Guda g
W) b Agl g Jumd) JC55 3 Aleliial) jualiall e e 580 e Tolaie ) dalodl L)
22 il siialy (X )ie sanall cllalis e i oaluall 8 o Caa ok a0
OF A @lld il o(X3)llgiuall lea lalaia (gl 45505 Aulayl ) gea de ganal
e de e ((X25)zEY) ddlee jlae (& Gl Gl day jo Dlallaay o688 Ao sanall
(X34) A2l 3 e a8 Ll sl ) o el Cilaal s i

e Sall gl Mol I a2 s Al 5l A A i) daaa pey 134
Al sy ¢(X25,X34) Adblead) Calaa¥ls cllead) doasi) jind & 5 (X1,X3)
Ao h md 5 13 P < 0,050 0= 0.05 g &5l P=0.031 3813l (5 sinall (5 siusdl
Y eqajl
Ho: AM(X1)(X3)(X25)(X34) = 0
b ol Al dm i
Ho: A(X1)(X3)(X25)(X34) £ 0

«G? = 4.633 @l 3 odlef digall alae W) S A LaaY saaliall dagll Jlxig
X2 (A Ay slaall 5005 4 sine (5 sty A sanall X2 e Lgii jlae ad Al (1) s 4
(el zasaill AT Al A8 gl ) ey 128 5 ¢ 0.05=3.841
ZUmuy) 8 odlef L) Ll o AV clad gl e Gaaldl sldie) axe e a2 e
s gl zhgaill 8 s daladll milin o V)L SA Gl LY haie (eua
sl die e W) ey Mg ol caa g 1A Alidiaall @l gladl) o gl

LAaala) edtaill JLaAY) A Lgadd 48k o dald) e *
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P = dadgill oded aaliiall (5 sinall (5 sin &l 3 ¢ (X2,X19) G Jolii cllia 2 g 2
A=(2)(19) =00k a2l 4z i (b 51 P < 0.05 13 0= 0.05 ae 43,kall5 0.009
Ghn Jelall 13 of e 1385« Ho:u(2)(19) # 0 o2 o35 Al Gz jall Jis 5 «Ho:
(1) 4~ 42,0 G%=6.686 ady 3 alae V) SV dpus Aol @l pedyg (zdsaill 8
X20.05=3.841 ) 4 sbaall 5 0.05 4 sine (5 siar s Al sl X2 dash aa Lt jlia i

5 sfonal Bpuailly 4dld Lol 28 ) Lgne SN 5 (5 AN i ll A8y jlal) iy
P<0.05 13 «0=0.05 g i ialli5 P=0.003 ,(X3,X19,X25,X34) iid sill salial
AL Al Jiss, Ho:r MX3)(X19)(X25)(34)=0 b adall dum b (b i 13)
R ac iy zisall b iy Jeldl 3 gld 13 .Ho: A(X3)(X19)(X25)(34)#0
wgine (s sy (1) Aa dasn (G2=13.213 caly 3 dagl oda abe¥l (S
X2 0.05=3.841 ilsall X2 e LS 4 5¢0.05

abheY) ) A o maaly () Jsaad L Ll Al mll U osased) e
fyina (5 siuars G2=75.811 55k 2ol clidgl JS Gaiall s gl 73 pail
zasall b ABEN Al dpmd mb 5 Y ) Adsaadl X2 e S as (P=0.04
) didlle 4y giarg odlel )i dad g IS jualic o ANl ADL cdle il s3] il
:J

Log m(ijhknm) = U+A(2)(19)+A(1)(25)+M(3)(34)+1(3)(19)+
AM2)(19)(34)+M(3)(19)(25)(34)+M1)(3)(25)(34).

e sl sl Jilan i (e Wty (3-4) Joaadl Al (e rdadliad) —c
eiw Lad Jelis a0 ¥ Lol cllead) dal jiud 5 il i Jadl)
iadl il GLT)(XS) b Audlial e S Ly cgin b Gl (eSan ol Gl
Cllel) Fans) il il d%e o Jiie o JBY) AESY Tase e J85 A sanal dudlial
b ADELY) da el Liged) sgiee sl iy 3 (X22,X25,X30)
aliall o ddadlad) de geadd ol ) (X22) J Al al Gus Al zasad
o Gahatis (1) dpa Aa s P<0.05 o ol (0.012)(Res sl sl 5 pad) <l dal
Cllee e 8 i gl oyl dalladly de genall ogE) (X25) eaial gilul
13 0=0.05 e &jEalls ¢(0.012) aaliddl dsinal (5 e OIS Cua (LY
aie il ABle 5 LR ol el o s (B (1) Zs A P<0.05
.(X33)
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O Ay o oy () sl din @) Al #3gail) ) B3 sall IS (pag
A A2035 (0.0502) Asiee Juinly ((G2=32.315) 4Belss JS z3saill aleY
w28 5 Y g ¢X20.05=35.131 ) Asbusadl 5 A ganall X2 aa Lei jlae Caad AN (13)
Al i 5 Andliadl e Gm ALY A0 ey e sl 3 saill Gl AEN anell Dy b
;o s clilenl)
Log m(ijh) = U+A(22)(1)+M25)()).

Las i) Al e &) e il B il Aaaa Gl aae e g
Aillend) Gy lleall At jind L85 58 aaa a3 Audlid e ads
L8 e genal il e danll La) daa bas

feIS 5 i) g )b Jiahy il i @) Jal gad) -
(X7*X27) raliall Jelaiy ciliai ¢ oY) ddd gl
(X7#X30) mabiall Jeli, caliag cdplill dad gl —
(X27%X30) _aliall Jelity culias Gl dad 3l -
(XT7*X27*X30) _mabiall Jeléiy culiad cay )l el il
s (X7) DA (e dad )1 e i) 8 ol ol sall piie 55 Sy
Ml o ey oA 5 cddaaal) ApaliaB¥) Al Jlaty aa i JE e gene
Clalee glol apdll 4y S0 5 danzal 5 yulae padiad of 8 Clleal) 5 LY Jlae b dpudlal)
A jill daa ) 3 Las (X30) 2 sendl JalSal dpag) i) 3ias Ul 5 ((X27) zlY!
Aag) i) L0 58 aaw ai I Apla®Y) el gl ey daaldll diiial de dll
(J8 Ao ganal "AalaBiY) Jal g2l e dadlill il As jal G Aillaal)l Calaa V) g bl
o3 acdyy (P<0.05 &) P=0.00142lidl 4 sinall (5 sivsay G dll o34 Gaia X
die 5 ¢(5) Aoa Sl ous (G2=11.287) caly Cus alae V) KW dud lidl) sl
o=d 5 0N ¢X20.05=2.675 st Lbld (0.05) (s sive nd Al gaall X2 aa g lia
(e s pard) A 8
Ho: MX7)(X27)(X30)= 0
Ho: MX7)(X27)(X30)%£ 0 Al dca @l Jasi
«(P=0.0008) it 5 ((P=0.010) istlly ((0=0.007) A sY) dad all 4y sina 35l 5
G lad gl ol cliy say K Lae ((P<0.05) oS5 odel el JS g el
t @l el 73 sl
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Log m(ijh) = U+A(7)(0)+M27)G)HAGB0)h)+HA(T)2T)+M(T)(30)+
M27)(30)+M(7)(27)(30).

Al o Al e jall A jall Tanad ) jall ol Chiecad adl -daa AT Al LG
Calaal) 5 Cilleadl gl i) Al 58 a2at" Lialie i) Clleall gl i) s da Al
Jsaall il ol jfiu) A (e ¢ "a Al Al e Al i) ds G dlleal)
PUa o peall 138 jelays ¢ 5 Al (8 Lo 3l 036) U5 po s b ey ((3-4)
Gl g boan LAl el gall s dde sSall bl dae @l &l il pualic
A Ao SISl priall oda Lol Ladie ¢ Slad 45L5) a5 Lo 13 5 cAdliall jualie il
3aa ga Ol e | g Ladie Cpaigall aedi Y A8dal) sda ilaladld Al cBbaSl 4
Jal gl 1 M Elal) 1 M Sal) lland) " paially calias ) 5 A Hlad) Al )
Ji Ao pane Lgaiii ) il giall 5 &l GBI daada Hliie V) (prn 33V pe ALY
ol B ¢ saigall L alE Al cLEY) Sl e

e 9o Jath AalaBY) Jal gall 5 dae Sall clulandl clalacily Jichi L cud Y
).\.1\_1 Al J@.LS ;\_\;JM\ 4\.\.\.\3\ J.\:u.d @L@.\S\ CJ}A.J\ Cq\_u ;\)s.u.u\ ‘_DA 9 cddlial)
& Lila giie e |,ils (X1) (omlondl ¢ ‘";ul.us\ ds.'«c.}a;,du\ LR
Gasan A Lglany 138 5 (X2) llginall dlen cilalia sal 48 i s Al 5 ) g (383
G 5V (XT) Waa s ddamal)l pobaidy) 2o 8 il HlaeV) e 339
4 58a g Aaual 5 yulaay ¢(X23) Glilee Lin sl 935 58 5 (DA (e 40l 3 00 L GBia
Ledlaal 3 Zeaa¥) 4ygls) s i i iy UL 1385 ((X27) dsali) clileall olal apl
(X34) dsllead

L;;)ﬁtmw@)m:m)u\ gl Gboastll ) Lags s L S
slad pa By Lo 1385 Agilleall laa¥) e jile e S 5555 Clilead) il i)

4\_\;_\.1\).1.»:\ ‘_g \}}A} lA@.A \).uz_m} \.Aa_a J.m.\ 4\.\;)\;1\ 4\_1.1.\5\ )Luc\ ‘_g (SChI‘OGdeI‘)
saaliadl e il Y ¢ adll ey jle sl Al 138 ae s «(Schroeder,1989:81)lexl

(23) ‘\-UA 4\;)&; (005) ‘\-‘.J-‘M (5 shuar (G2—45312 ) 5&9‘}1\ u\SA‘}.” T J\.\.\A‘)f
D Sl z3gaill Gl ABEN aaad A b b 5 Y @l Al X2 e S A
Do ol Al Uy ealiall G AR

Log m(yh) = U+M1)(1)+A3)(G)+M7)(h)+A(23)(k)+ A(23)(n)+A(30)(m)

+M1D)(2)2T)+M1)B)2T)+HM1)(23)2T)+M1)(2T7)(34)+A(1)(3)
3)(34)+tA2)(3)(23)2TH+M2)(23)(2T)(34)+M1)(3)(23)(34).
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ceibbead) dpad) il g "AdAlal A pade alie s Ay ilal didad) L2
Ao Al Aumdl iy @ Alalal A el HEED s ADL Jlas ) 8
@)V < iy & Spall Alaal) Al ol prie G Waalie 5 Al jal) s3gd Al

Al Gl peite gualie G Jel@l a6 iy Jdad oS e el sacldl) g Al g
| RPN g PSP I PUN PN [ o S EX

b e cllen) Tagl i) G pies gla) e Gp S deld dla glay)
L_A}Sds::\.c}m'é‘)\.);\ ui cd@}ﬂ\a&@a}ﬁdj cé@\cdﬂ\M&@jjm
lebea Cum g pall o o alaal) @lly 5 e (X10) skl 5 Canill 5 508 dpanl
ol Lae (X26) sosaly 2y o(X19) &as Lo calluly il aadis

A(X33) (A5 all) ecilileall dpnsl siusy) ColaaY) dpaals de gendl

«(X19, X10) Jelés I duwlly 1y 3 canliall &y sindl) (5 gise il &l e,
«(P=0.013) o\s i ((X10, X33) delis Wl ((X10, X26) Jelis I 5 (P=0.001)
pod s aaall A i i 13 (P<0.05) 0585 oMhel el JS by ade 1oL
Ho: M(X10)(X33)=0
odlel (e sl 5 J< ALl daa il Jai
Ho: M(X10)(X33)#0
Al alae Y1 SRV A culS SN et 23 pall b clad gl oda ol e % Lea
el s iyl saall Al e S (65 @iy g ((P=0.031) 4 5iee s st (G2=53.310)
1) e jualic i 5 Gaaiall Sledl) 3 el (b paall dua b b 5 Y 4dle
t) sl lagin Ay, 5 AL ADL Anllead) Calaa¥) 5 illeall A i

Log m(ijhk) =  U+A(10)()+A(19)()+M26)(h)+A(33)(k) + A(10)(19)
+A(10)(26)+A(10)(33)

il o) sl jealie Jeliny il 5 a Jid il Jelis dllin Al 3 sal) Lo
IS5 lleal) ) i) Hha

(X14*X21) jualiall Jelity cuficiy o Jo¥) dad gl -

(X14%X24) yualial o Jeliil) b cubias 5 Al dad gl —

(X16%X21) yualial) Jeliny caliaiy ARG dad gl —

(X16*X24) paliall n Jelinll 3 iy ey ) 2ad gl —
(X14%X21%X24) jaliad) Jeliny cafia s Aualall dad gl —
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(X16%X21%X24) uabial) Jeliiy ciliai s cisld Al &) —
(X14%X16%X21%X24) jaliall Jelis b iy chadidl Al 1) —

(4-4) Jsoa

cllend) L) iad A 080 A5 @ pida jealiad 4,500 cA8Mal)

Jii 4 ganal

U-A(10)(0)FA(19)(G)+A26)(h)+
M33)(k) FA(10)(19)+1(10)(26)+
M10)(33)

[(10)(33)]

22

53.310

gy

U+M14)()+M16)()+M21)(h)+A(24)
O+A(14)21DH)+M(14)(24)+M(16)(21)
+A(16)(24)+M21)(24)+A(14)(21)(24)
+A(16)(21)(24)+M(14)(16)(21)+A(14)
(16)(24)+M(14)(16)(21)(24).

[(14)(16)(21)(24)]

24

55.361

< J\ 3.45\
Ay s

U(17)()FM23)()+A34) (h)+
M17)(23)+M(17)(34)+M(23)(34)+
M17)(23)(34).

[(17)(23)(34)]

34

65.310

JS¢d)
ashit]

U+M14)()+M16)(G)+M(1T7)(h)+A(19)
()+A24)(n)+AB 1) (m)+A33)(D)+
M14)(16)+M14)(17)+N(14)(19)+
M14)(24)+M16)(17)+N(16)(19)+
M16)(24)+M14)(31)+A(14)(16)(31)+
M16)(17)(33)+M(19)(24)(33)+M(14)
(16)(3D)(33)+A(14)(16)(1T7)(31)+
M16)(17)(19)B1)+A(14)(16)(17)(19)
24)+(14)(16)(1T7)(19)(24)(31)+
M14)(16)(17)(19)(24)(31)(33).

[(14)(16)(17)(19)
2HEDHE33)]

23

38.130

al)
HRECR
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Al il DA a5 cSllaall Lacdl jiad (845000 0 ) el jaatie Si% caafh Laa
aea,S o Lailass o(X14) 4l Way se il o Lailas de sandd) b5 ,8Y)
dendivdl Ll gl 5 il Cada g G JelS G my Lee ((X16) aa gkt
Labaily amd gad e cillall iy Jhalads de seaadl dasy Jally (X21)
oalall Gl Jiatl) Al Ll el a2l aey Ve o(X24) Jelal
Boad jind 58 oot " 1ol Lolie 3 RS A il daa Liad ey g lalL
3 sl ge Aaslll Al As ) Led g el (6 gie b Aibled) CalaaYl s cilleal)
CailS8 Ay ) Gl dasa HAY) oLl Jeliill 4 sinall (5 e dad (aSal ) L1 A )
dpm b by ey 1day (1) s As,n ((P<0.05) (é el (P=0.000) (s sl
toh oy Jelal) Sl Ll
Ho: M(X14)(X16)(X21)(X24)=0
rAlal) Al s el
Ho: M(X14)(X16)(X21)(X24)# 0
O e il g 2D Jiad zisall 8 Al 2ad gl il Jelal 1 iy
Ly gine i (5 AY) i sl 8 il ecllaadl duat) i 5 Ayl &) el uicia
el ey e ol 3satll 8 in g
O (Y zasall ga il g ADRD Gl 38y A Zdsall b ulaY) 2 e
s (24) Los Ao e Lysina 5 siue (G2=55.365) 4l plaeY) (IS A
1(36.42) A saall X2 e 58

Log m(ijhk)= U+M14)(1D)+M16)(G)+M21)(h)+A(24)(k)+A(14)(21)+ A(14)(24)
+A(16)(21)+A(16)(24)+M(21)(24)+ M(14)(21)(24) +M(16)(21)(24)
+A(14)(16)(21)+ M(14)(16)(24)+M(14)(16)(21)(24).

A Jauant Aol oda e 2 il e pdk W YL 5 alaT JSgl ¢
Ua e ecllenl Bndl jind 5 BRI Bl @ yuiie Aald adasil) el o il
b illeadl CilaaY) 5 cilileal) dat) i 80 58 20aT " sladlia 3 e il dun 4
Jsn sl DA Gag! galatll ISl e aaslll L3 da o b g s sl (5 sinse
dga il daa 5 ac S ) Aysieadl D (e de sene dllia o) may ((4-4)
X17,) sealiny Jeli) 200 445 2 gay HsSal Jgaall el a8 lyaas S5 ol
o il e gaaall adanl JSel o) cusiee b @Dl a3 (X23, X34
o s b Al Jii de paan b ¢(X23) g (X17) ccilanl i) dasial Lgbias) il
Ledlon) o i i Lot Tl cpndlis 8 550 L) (3in3 ) oo lee L sl iS5 ol

(X34) L5l 5 dililenl
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ralic s i) 138 jualie o odlel S Jelall DA (e ALl 28 i g

Jelal) 1ad aaliall 4 giee (5 sime udn 3 Aillaad Galaal¥ly clleall dagl i

A el ISl g 3salll B seldy iy Lae o(P<0.05) o S 1385 ((P=0.0101)
Lkl

GV e Al e Y A 2 8 Sl z3sal) deedle Gty e U
5 (23) 4 dasuy (0.05) s s siwas (G2=38.130) <l 3 lgiaia
B8 2aam " 2 Al Al all o3g] A il Aaia cudiy Las ¢(35.17) Adsaall X2 e 58
S Aaa) A e danll ) s e Asillead) CilaaY) s cillead) duadd i
(Porter,2009:12) ols3) il 538 ac iy Ji e sana 3

ciayy Cllead dad) ) iy 4 okl (Sl alaa¥l de seadl e o
¢ RS ¢ A pal) ) Aa V) Walad Caa @lld g e s ¢ Lollee Cilaal
to) ol gl i Aygly) Cavn Calaa¥) 3alE 3 (aalacl) ¢ 335l

Log m(ijh) =  U+A(17)(D)+M23)G)+A34)()+FA(17)(23)+ M17)(34)+
M23)(34)+A(17)(23)(34).

i peia) i il L) Jea il & Al il daa 4 jee Ja) e i AdANA) A —
G PN [ PO I W Y 3 SO S PN R [ O [ S [ A P P
Ay B a3 L p 8 (s e 8 Asilleadl Al (RN LiVla)
Clleal) dal jiud oo )il juaiall 13 Blaty Lad Salalall a0l Jal e (e 45l
J—S il PR e an 95 ¢(4-4) Joas 40 (el z 3 gail) Jalas 5 dpbleal) slaall
Gaadl il Lo ((X14, X16, X17) Ji®le 5 il s dlia of Juadl 138 ol
i e amea o il 5 AL jlas) o) e 13 dgllead) CalaaY) 5 cilileal)
= A s—riall Pl e Cllaall Al ji) o i el S (uSay JSS 1A
Gy 8 il Gl e AN e (6 o (e e ekl (el 5 i il 2 ) sal
 Jalat)

J ol and o el zdgall Qo il o) il 5 o(4-4) Jsaadl ) 35l e
alial Al DA e cllead daag i 8 el 1l (X14, X16, X17)
Glal) ooy f s (X19, X24, X31) clleall dagdl i) ae 2D
alinll el cifie EDleli Aapy A8Y) Aad ) milul) ekl Gua ((X33) Agllead)
2ole) 3 ) SAll

M14)(16)(17)(19)(24)(31)(33).
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e A, s ((P=0.0201) 41 2aliall 5 sinall (5 gisall Jeliill 13 daua jry
iy (Laall) ) sbuse Jeliill @l (b adell duzm b (b 55 131 ((P<0.05) B 0=0.05
fep s Al A
M14)(16)(17)(19)(24)(31)(33)#0
Glal il 3 ke V) ey daws dagill i ac gy (i gail) b delall 1 iy
4 gire (5 ghuar A 0all X2 ae gl jlia die 5 (1) 4a 420 < (G®=5.404) Jeldd
Al o 2 ) Aua ) daim 5y Las ¢(X20.05=3.841) I 4 slase 0555 ¢ (0.05)
ansill 138 ey cAgllead) Gl e Julls ccblead) Loagl i) e i dglalal)
¢odle) Sl Jeliill Lg Lay i gill JSI aalad) gl zeilill aae W S A L)
w8 Y g) ¢(34) Aa Aa s Alle A giae (s g (G2=65.311) Al elli il
() zasaill s Lgidle iy iy gil) JS (38 50 2 23 saill by Walia A1 axell A b

Log m(ijhknml) = UA(14)(Q)+A(16)(G)+A(17)(h)+A(19)(K)+M(24)(n)+A(31)
(M)+A(33)(D)FA(14)(16)+A(14)(17)+A(14)(19)+A(14)(24)+
M16)(17)+M(16)(19)+A(16)(24)+A(14)(31)+A(14)(16)(31)
FA16)(17)(33)+A(19)(24)(33)+A(14)(16)(31)(33)+A(14)
(16)(17)B1)FA(16)(17)(19)(31)+A(14)(16)(17)(19)(24)+
M14)(16)(17)(19)(24)31D+(14)(16)(17)(19)(24)(31)(33)
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(AU diasal)
lalaat) A i Ay i) cABNall judl g Jalas
doadt) i) & bdial) 3 1) gé

Dsaal Ao Hill s Al Gl piall Ay Eal il aaadl el Gl il
el s il Y a jliiall 351y (8 Allen) Calaa ) Aleliey cilplasdl da) i
Bl cld Ol priall aaai g delua sale) 8 5 S daal (e L Lad ol 0 Gl o gan
Er
303 o cadaiill 5 5 oY1 GAE N 5 2l Taghads lllasll L o1 635 cciplandl Al i)
M) i) 4 il

3y ol oy jle gl 23 saill aladiind YA (e dae il Ll i dana LA Al
palie o 5 gl &33Ol daae o Capaall Al cd @l jsid) jualic: Caasgial
a8l Jalaill s 580 (5 GBane (A 5 ililaal) duatl il saal dae Al 5 A 1) < jaial
(G Jaadll 3 sz 53 5 La 138 g) Gua i) alasiiul Lty gina yial

Ariall A 5 A pal) slaie by @lld 5 cga) JiaY) a el 5 5la) A 5 8Y) 3 il

kil 3ol e clleadl Gl yiad il 3 LEY) jaad @lld e Lauls
Cllaall Zasi) ial 588 A8 a8 Allend) Calaa¥l 580 e V) (es 3 sa doa) i)
Gaagy Lo Y dae il 5 Ayl Az i) 8 L )83 ane oF dpadi) iul) ay Ll 5000 e
oy Aleliall gd clileall sl i) aedl Jia Ablead) Galaa¥) of sa Caaldl 4l
dadl el o dlaially L jlall Ll Gl Jdaill 6 Sed Gaale ) ol
(blaal)

Al gl () Jagill (m ad A8l o 8 Sl Gty e JS jealie dlelic s LS
aokiall 5 la) & Ll A b el il el o)) (S Al COle i) (e Al
(s AY) ualiall i aa arie ISV peaie JS ) A5 Jaa) Goob ge el cdaadl iuY)
Cllaadl dasi) yisl Oy s jusie IS il oaiy jle ol 23 saill ) o i) ) 28 Laa
Allead) Calaaty) dleliag

A Auy) a Laall 303" oM claland) Lin o ISEM paiia pualic 4 L) A33ad) ]
" O Ll Lag 3 Al i) s bl 35030 o e Gl s bl pall alass 2S5

GA lleall o) jiuY) elaY) il e (Bh alSal s & saa s ddaall "Cllaall L ol 1S
ad 32 5 «(Gupta, 1989)«(Woodward, 1965) (» JS Waxa LS clleall L 5l iS5 oL ()18
oo BUail aliivng 5 adagadi ool yin¥) SEl Jlae 8 ao )bl 300 (s 3 i
il lleall L 1935 555 " 2l 28 G guamnd) 3 Ao 8 dpam jp Caalil) = ko 088 el
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G A il 038 Aana (e U Ay Ml W) ag jliad) 500 8 Tulag) ) sina
hall e e gl 3 gail alaaiualy 4l A8l LA 5 ARGl cilul_all ae Lgalaasi
8l aa el jualic (g G sine Sleléi lgie daylall Aad 5il) IS8 Gla 65 analy g Algdl)
X22, ) vady b (X41, X46, X22, X23, X34) 1 s dangl iyl g lial)
o Lilas Ji e sane o () a5 ccibileal) La )i i Adlaidl) (X23, X34
(Apnadli B e Led (33a3 Sllae L 5l 535 Lol 8 3 Lae A 51 53S0 3 5a]) 3 Al jualinl)
oy Lad (X34) Jdals Aad il o) ek 3 ladll 4o A e Cald) saa s e Ja
Giail A5 pall 3 e (38n3 8 A5l sY) Jliie ) e 230 de panalld N Aleal) Cilaal)
eles ol i) CoagS Al Ll
Coekal e "IN el (ady Lad AL Jiladll 0 aci Aduldl o2a ()
PR e ccillaal) Lagl Jind e 3 gl Ll o ghail) 5 Canall 2§ 28580 o il
Oo cleila siia skt 3 Wbl (Jsgan])) llgivaa) dand 325 cillaall La gl i3 e
plaia ¥ JA (e Cang J8 de sana (b gl udin g o(X41) LY) sa sl O (llaie
Ol e ST 53l (Rosenberger) 1) ae Gl 138 5 «(X46) AdSill (Wl cililaall L ) iS5
Led Jamsi 5y shae Lim 51 535 e e Campua) i) plaill o3 a8 A Jal sl aa) (g
.(Rosenberger,1998:88) .AdlSill (j:al & (3 4dill g ~Laill
kil 3l e i lleal) L sl S5 0l slad¥) 13gs A8i5all dpia il Anaa )
Ay i b 3 Al alalasly Je il 1agd aaliall 4 ginall 5 st b Lpa) i)
1A (p<0.05) 131 ¢(0=0.05) = 3 )aalls (p=0.0109) 4iad S ad ) 48Ma) e
(ot G panll A B b
Ho: M(X22)(X23)(X34)(X41)(46)=0
(gl 23 pail) Clianaia b Je il 13a 616y iny Lea (ALl Lo yill i
(G>=39.410) <l Sl 4l alae¥) GSaY) iy zdgaill el N laill DA (e
Glad il IS a3 sl J sl (S ¢(31.41) Adsanll X2 e 5S) 285 ¢(20) s 4
o) sl el
Log m(ijhkn) = U+A(22)()+A(23)()+A(34)(h)+A(41)(K)+A(41)(46)+
M22)(41)+A(22)(46)+A(23)(41)+M(23)(41)+M(22)(23)(34)
+ M22)(41)(46)+M(23)(34)(41)+A(23)(34)(46)+1(22)(23)
(34)(41)+0(22)(23)(34)(46)+1(22)(23)(34)(41)(46)+
M22)(23)(34)(41)(46).
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(5—4) Jsaa

cilband) L) iad il it jualiad 4y 50 ciliMal)

J85 Ae ganal it i) g Ll 59 B

U+M22)(1)+M23)()+M34)(h)+A4 1) (k)+
MA1)(46)+M22)(41)+M(22)(46)+M(23)(41)+
M23)(41)+M22)(23)(34)+M(22)(41)(46)+
M23)(34)(41)+A(23)(34)(46)+A(22)(23)(34)
(41)+A(22)(23)(34)(46)+M(22)(23)(34)(41)
(46)+A(22)(23)(34)(41)(46).

[(22)(23)(34)
(41)(46)]

20

39.410

L sl 350
ciland)

U+M25)(1)+M26)()+A3T)(h)+A(38)(k)+
MA3)(M)HA25)(26)+M(25)(3T)+A26)(27)+
M26)(38)(37)+M(43)(38)(43)+A(25)(26)(37)
+A(38)(37)(43)+M(25)(26)(37)(38)+
M25)(26)(37)(43)+M(25)(26)(37)(38)(43)

[(25)(26)(37)
(38)(43)]

14.991

guy
480

UAG 1)()+FA32)()+A(35)(h)+1(40)(k)+
MS0)(M)FAG1)(35)+FA(32)(35)+A(35)(40)+
M32)(35)+M(32)(40)+A(32)(50)+A(31)(32)
(35)FA(31)(32)(40)+A3 1)(32)(50)+A(31)
(32)(35)(40)+A(31)(32)(40)(50)+A(31)(32)
(35)(40)(50).

[(BD(32)
(35)(40)(50)]

41

39.101

IBIEYY

il

U+M22)(1)*+M26)()+M32)(h)+A(34)(k)+
M37)()+A(40)(m)+A(42)(0)+M50)(p)+M(22)
(26)+M(26)(32)TM(22)(32)+M26)(37)+A(34)
(37)+M37)(40)+1(40)(42)+M(22)(26)(32)+
M26)(32)(34)+M(34)(37)(40)+A(37)(40)(42)
+A(40)(42)(50)+M(22)(26)(32)(34)+M(26)
(32)(34)(37)+M32)(34)(37)(40)+A(34)(37)
(40)(50)+M(22)(26)(32)(34)(37)+M(26)(32)
(34)(37)(40)+\(32)(34)(37)(40)(42)(50)+
M26)(32)(34)(37)(40)(42)+M(32)(34)(37)
(40)(42)(50)+1(22)(26)(32)(34)(37)(40)(42)
+M26)(32)(34)(37)(40)(42)(50)+A(22)(26)
(32)(34)(37)(40)(42)(50).

[(22)(26)(32)(34)
(37)(40)(42)(50)]

45

88.317

N
ciland)
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gl B Mg BN g ZUY) Jadadd 1 e pualis o Ayl ABMad) 2
M) )

Cuai Cun "Gl ALY dadad" el Gu ABDall Ll ol 1 Gl

Ml Y a el 3 )la) & Al g 2 LY dapladd 5" cdae ll A )

1Y) oy (5-4) @8 Jsaall daadle (e

LB V) dadt e jealisl Jhal) b e sl 23 saill dilas il casia
AV iy gl s Tl 5 Selds @lia ol il i) a jliall 3001 <l jdi5a
(X23*X26) yaliall Jeliny cibicig ¢ IV dad gl -~
(X34*X37) yalial) o Jelall 8 cubias 5 Apll) dad gl -
(X26%X38%X37) yualiall Jeliiy culiai s A3 dad g -
(X43*X38%X43) jalial) (n deliil 8 ciliaiy cdag ) Aad gl -
(X25%X26%X37) jaliall Jelity cubiai s ciualall dad gl -
(X38%X37*X43) yualiall Jelity caliciy Al dad g1l -
(X25*X26*X37*X38) jualiall Jelis b ciliciy el 4ad gl -
(X25*X26%X37%X34) paliall Jelis & ciliay il dad gl -
(X25%X26%X37*X38%X43) yaliall Jelii & cificiy daulil dad gl -

Jlae b i Al Al Aalleall ag JE de sase ol daulil) i)
(X26) claid sasn Ao ) Gauly 2@l e Ladlas ((X25) zly) ke
dpm il daaa X5 Lee o(X45, X38, X37) dunil i) gasbiall 5000 & d5e G
A Y sSil Jelall saalidl Ayl (5l acyy ,SH Al de
tod ol aaall A i b 55 13 ((P<0.05) 13 (0=0.05) g & jialls 5 <(P=0.000)
Ho: A(X25)(X26)(X37)(X38)(43)= 0
Ho: A(X25)(X26)(X37)(X38)(43)£ 0 .l duca il Juii

ian (GP=14.991) 4l abaeY) V) duw <l a8 Al 23 salll (o padys

5035 4l g 2 lY) dadads o Led 0D 5 ADal 4Dl e Juy L o(5) s

23l Ji el il e Iobaiel s ¢ Linia i dana Cafirs ¢ duat) ) a il
PPN Lt P VA g P

Log m(ijhkn) = U+A(25)(D)+M26)() A3 T)()H+AB8)(K)+A43)(n)+A(25)(26)
+H25)(37)+M26)(27)+A(26)(38)(37)+(43)(38)(43)+A(25)
(26)(37)+A(38)(37)(43)+M(25)(26)(37)(38)+M(25)(26)(37)
(43)+0(25)(26)(37)(38)(43)
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) ) o Ldall 3001 g Madatill 9 3 laYI" paata gealie c Ayl ABMal) 3

s il 138 o L iliy ADle sgay ) (5-4) Jsaad G il
Jsiaal) seall diaedas i3al 13s J6 e sane alaia) ol ) LS ol sl iu) o Ll
gl 30y sty il e Lty st e ) Slleadl ot ) Jeall b

sealie aled el Lie saaly IS Jis clids asms Jiladl DA e 2a Y
D) Ay ginay a5 ad Y] bl 5 ) jEseg Tadaiill g 5V i)

ealiny Jelill Apled Al dgmy oMol Sl Joaall ekl a8 st g
k) Ji e sane Bailad ol G giee Ll dDle aaa3 ((X31, X32, X35, X40, X50)
Jolats o(X31)(chledd ¢Brsndl Al i) ot 5ul) u JelS) G
50 ol (X35) e o(X32)(als Aldndd)l Al@id) hlaal Jdas 3 osaals
o) Jail PERT, CPM cidaall iyl anaid) Ji e gama b o jlial
sasall i of e (asad JB de sane o )(X40) 5 Wi s cilead & cosllaal
) 2 sal i e el 138 o(OSlad) 353 e canliy 63 (s il
A(X50) ¢ A Gedliall 2o g il e

osiall 13l g Led odlel S delinl DA e ARl sl g
Jelill 13l aaliadl dygimall (s siwe udy I cApadl ) aldal 5l < ydisag
OS) Jiad da il o0 () S0 (P<0.05) L (33 «(0=0.05) ae il 5 (P=0.012)
K Ll odle ) & sinall Aagiil) aady ¢ il 5 A8l (pe Al 65 Jicadl Leild palinll o 22
G AY) clads all Al Jall s WS iy jle olll 73 sl (o aladd) Jelall 1 ol
vie @l y Ol e lo) gl Jiad i gl e 2o e s iy Sl 23 el (ld Slldy
OSY) Lt () 61 3 5 A0l daeDle i elli Aol ISy zasaill 138 A lail)
X2 Ga S A5 (41) Za A ous ¢(0.041) Lisine (5 st ¢(G2=39.101) 4 ale Y
(Y il ol 23 saill S 55 Jany 38 5 ¢(31.41) Adsand)

Log m(ijhkn) = U+AG1D)(D)+M32)()+A35)()HAE0)(K)FA(S0)(n)+A(31)(35)
+(32)(35)+M(35)(40)+A(32)(35)+A(32)(40)+A(32)(50)+
M31)(32)(35)+A(31)(32)(40)+A(31)(32)(50)+A(31)(32)(35)
(40)+0(31)(32)(40)(50)+A(31)(32)(35)(40)(50).
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gobiall B g ablad) Al Al pdie galie Gm 40l 4ABal) 4
Al )

cobiall 5oy clleadl dpagl ial addl Gn A L el Gl
laalie il g 48Dl Gyt ) dpua ji e il 3) Tapans Al jall o2a Lgtitanal il doagi] i)
okl Bl 8 Gila) Gaima Tali (ADAN LeiWlae) Cllead) Lagl jiu) g "
AN 03¢] Y piie Laea b G gy (5-4) Jsaall il ol jinl JA (e s Mani) jiny)
300 b llead) dpai) yinl el Jhaall ey le sl diladll il 45 d0 LS il
el z3saill (e Jaien 3 ¢ SA Aall) Ao i) 43l yite JDA (e Agai) jiuY) a il
e i35 Lasan Lo il il pualic ey o (s sind il Clleal) Tanl il piial
el s s A jill o3 daa e Jay Lee (X22, X26, X32, X33, X34) Ia

50 Aillead) GlaS ol and oMol Gauledll il gl Qs il el e JMA (e
Gk 3 At i) alid) 50 e cllaadl g jiu) L0 Alelia b lasal
EJ}SJA” Mﬂ\ (e c(X33) X34) )ALLG

WIS Ol i)l palie cled dad g AISE clalasy) Sl Jelin @lla ol Jaady
maliall 038 08 3 (X22, X26, X32, X34, X37, X40, X42, X50) & <ld iy
2l aiy g 5l S 558 D Adll jaliall e Lgalaial S 53 J8 de sena o 00
gl Alainall dbsiuall plalaall Jdaty aigh Ledls cleilasita 8a5a o 81 andy
U ¢ Aaniad) Ll O e Caall) i L 138 5 J8 de gane ol 4a sill 138 Ky
G, dolleadl CalaY) i i Leelald) ¢gm 8 doagdl i) Lhba s of e
o siall Ao 48l 5 il 5 ¢ Cllaall L o) 635 OVl A (e Cilalead) doal iuY
550 i) 5 Alladll 5 ,1aY) L8

aiall 1) il pdisal A sieal) ABMall ae Comasia ela pudill 38 () oy Lag s
Cleaa sl ) o SA A8l Jelall ol JA (e dalacl) @l (u€e 3] dgasi) yiwY)
Jsaall ae (385 Cuny Leidl ey Jlee DU Jlas¥) diitaey aigh Lelaad Ao ganall doni) jiuY)
e by A (5 siually 33 sl want Sy o) 5i5 (X37) & sl 8 Tl JSI e 3l
138 5 ¢(X42) llgiunal lld (g2l 2o 3 5om A5 S (X 40) (D560l GiSleiusall 530
A Bisie e A 3l se JB Ao ganae cllia O () 48 ekl Le 13) Leie callay
(X50) 2RV Candlial
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@AY clad gl o Ll el lan 5 ,aY) Aad gl A e ClBall Jfiad a3 S8
z3sall A e Al 5 AEEN el dauledl) daulaul) delud) c el (aca
saalial) dadll A (4o Leil sine i g ¢ S Bl (5-4) Jsaall A adl)l JLaall ledll
«(G2=88.317) <l 3 Mot 5,80 adlelsi S Figaill alel) GBS 4y
Ju 138 5 ¢(61,66) Adsaall ge LS a5 ¢(45) s 4a 05 (0.016) 4y siee 5 siuag
ilalaall Ga ) il G D 5 AR s e s cdlelall KU 23 saill daedla e
Laltand 5 Ledbslg) a5 Aillaall Bl W) o A il cpal LYY LAl 3l
(5-4) dsaall G 3l daladll =il 43 5 Le (385 (Al #3 gaill dipa 4SSy
rY) JSall

Log m(ijhknop) = U+AM22)(1)+M(26)(j)+M32)(h)+A(34)(k)+A(37)(n)+A(40)(m)+A(42)(0)
+AM50)(p)+M(22)(26)+M(26)(32)+M(22)(32)+M(26)(3T)+M34)(37)+
M37)(40)+M(40)(42)+M(22)(26)(32)+M(26)(32)(34)+A(34)(37)(40)
+M(37)(40)(42)+1(40)(42)(50)+M(22)(26)(32)(34)+M(26)(32)(34)(37)
+M32)(34)(37)(40)+M(34)(37)(40)(50)+A(22)(26)(32)(34)(37)+
M26)(32)(34)(37)(40)+M(32)(34)(37)(40)(42)(50)+A(26)(32)(34)(37)
(40)(42)+M(32)(34)(37)(40)(42)(50)+M22)(26)(32)(34)(37)(40)(42)
+M(26)(32)(34)(37)(40)(42)(50)+A(22)(26)(32)(34)(37)(40)(42)(50)

Aag) il 5" 38 el Jalaill Ll a3 Jeadll 13gs Aualal) (seddl) Jglasl) o

LD (e (S gl gl 98 (a5 de gamal "aal WY1 a Ll Bl e cilleal)

Aal yind il 8 Al 50l a8 de pendl) 8 AN (sdaial Tad e 5SS sl puag
(1-4) JS&) (8 min ge o LaS dpadil Y o Ll 301 e cililaal)
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X1, X3, X7
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= L ol iy i
= Ll I
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a' ¢ a4 X22, X23 !
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== s i
2 X33, X34 r3 %22
!‘ﬂ X25, X26 X26 ,X32
] = 5
@ e p}ia;i |
" ; ;:d\n.rin
= X31, X32
:{1}' le-f-l, }:%E, %10
Sl 3 )l gl il
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waldd) Jadl)
Gla ¢il)  cilalitiuy

G Glaa @l (e de gana JUAY Enlll (8 (e bcal gie oae da s ylaY) o3 Jiad

Gl 8 saddaall Joa¥) 385 agiall LR Condl ccilleall da) jiul ALl
gt Y A e Gald) aal 5 Gl e J8 Ao gena e 03V B Al
i Ly el Jso 8 Lkt KAl (raa Jlaadl 138 8 33N 3 el 28 el
o ol AaonU @l al Mas) 4 8 de gens Bola) Al Al dpalell il gleall

Al i) g Liall 5100 8 cilleall La i

Jiay (Jadl duadl) il il Glasbeal) Jlatiy JLially panlill e Teliys

A hail) il sadies Cilalitiul (e Al all 4l a6 Lo Gaaile calill 2 gea Lada

e (lpa gill delua sy pu gl sacld Jiai gl Cld A Ll LS (lgd Cannd 3l dileall
(Y IS e g cpfiaae ety Jlall dagaday Jaadll 138 (ld

Slaliiiay) :J oY) daald)

il gil) 3 Cangall
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Js¥) casall

Glaliiiuy)

L) Al () dngiay Akl LEall 480 LadA Gl Jlily
Asd i le ae amdy JSE Claliiiu) oda S (i ey dilasal) Al jall (e daliiiud)
Aa kYl JS
Ao latl) daa) jal) clalitiu) Y )

38 e Ay ket LA cilaliziaY) oda (peaali g
Ll Gulad e Tl pai) i) o jLiiall 3l alaia ) 5 )5 e e aSU il 350 1

Adadl) Tl gl 318 e 5l e Aalanall a5 o jaa ) il gty el puaia s
Aadaiall 20K Ln ) YU i seill Jlae V) il jlan s L) 3l il jlas O

Jiati ¢ @i dalse 5 alals a1V a jLiall 5 51aY 3 jualeall Clalaia V) < saai 2
Clad gy Glalial e o € gl ¢ sagally ¢ R A1 e ¢ 3l gall o L
Aobos Al )y o qjliall 55100 L S5 55 dpaadati AT dalse 5 L (Usenall) (uSlgiasal
G sl Jalsall (o LS g 5 pdall Aol dgalls coudiil) o) jaaly g 5 pdall e
Lbiil (PERT,CPM) @l sl aladinl YA e dlgale 38 5101 35 5 a1 Al jall g

il B plo) Aadail J g sl ool dral pa 2 ) sall A gan ARSI a5 ay jLiall

OS5 G e JLiall 3100 3 )08 (paat L IBA (e (S (Al AST daa JAne alagial 3
o Allanll Lgdlaa) 2aat Cillead) Al jind of A Jiai dualad 3,88 e Jaad) 1
il ¢ (il LBl il ;m)pm B N Glangdll dignis a il Jedul ¢ sa

(Alalal) Al il i) B 8 () Camaall il s Jagadg ¢ 868 il s

slaal) 3adas ) A Gadl jia) Taes Leilae ) DA (e Sllaall doad) yiul dseal &) 0 4
8 yaall ) a8l Ge g SV L) ian Laa caaladill g 45 5 jall 5 52 ) § 2aISIL AL Agllaal)
) 5adl) o] punlia of cillaall L gl o) Ll e e ¢ Lea A (a dll g dadaiall Jaa

saaall lalaal) 35 e 5,0l a3 lleadl La) il ) senad dpmgiall Ll ol o 5
kil Bl i caiu) s Gldee DA (e daliid) Lealiad il
sl i)
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sliiall Al i) ay jliiall 55100 5 Clglasdl dasi) yisl (58 5 A8} dada = 9ua 5 .6
Al Ll 5 Clleall 5 uaall il adll cpy A8l apdaiiy aaad daal s cipeliall
Gl Hasl) aa g1 Glilaall QUK adS e ac il Glilaall dadil i) okt e Jaall
aokial) 3lY Al OVl aexi Al clleall Calaal Sl (aay Lay dgedll)

Aaad) i)

el sl cilaliti oGl
Y @l el eatae J<G ¢ s Caaldl Jglin o)) (S

Asillenll CalaaY) il ol gl 5 Al auaa g lleall aUas Ay cpall 5 cpfialil SLaial ]
Gl Ly Baiaall 5 dnasd sl SR (e ysind L3S a3 la) Ay sy g g pdiall (5 gie o
dae Dl ‘_AG d.&.a.) Lﬁ'ﬂ\ ‘ﬁzﬂ\‘f.\u\ JJJ:;.\A (e @\Jw\ EJ\J\} &"_\QSA:J\ [y’ LN M\JJ u\ 2
loanll dxal e o deba Tl i) qobia) 50l cilleal) GUISal 5 @8 (e
ol Ao Ll (il a8 il alea lly) sl cpa il n A0 0800

e Lial) S N Al Leadd 5 s yuiia s Gl i) o jLial

aokiall 3l e cllead) Gl yinl 43as o) Sy ) A e llad Uiy Sl 4
At A il e W) G 38V e Gutilead) ol Y Al Jl 8 al Y]
Ak Jsl

S ols ) ailSEe padd b ) bade) il dblud) du gl i §

5 8 Ao gane ) (i 3 Al ganall JB Ae gana (B Dlad B3 sa ge boallal (380 A
Aol i) aliall 3 5la) Ao W il cillead) ) iuY Galaia)

Ll Ll iy U8 de gesa 8 Llall 50V oladl e Capail) A glae die Sl iy 6
sliadl Lo JMA e epal i) ag jliiall 55130 e 5 a8 50 cllaall Zadl jiul e
&A1 LN Sl < prial (ol il kg g ks st e el el ey il 8 (s

Akl Ao, claiall (gaa) 2ad Al 08 Ao gama 8 Aant) i) o il 5l
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aial Al dals LYy cllead) 510l 5 Aale 4] il Hall (e 22l il ¢ o 3T
Jii Ao sena 8 Lo JLidl (m al Gl jill (e Ae gane guing ol 288 da gyl g inse L
abia () 3) 3835 o saage (S Craaia iy il 038 o i) il 8y ¢ o )Y
Ji Ao pana alaia) dagls I Glld 35y A ) s il i ) cila s sl

Aol iV ag jliiall 3 sl g cillaal) dpas) yin) 9 Sl Jilaslly
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