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"CU=
pt=wa |Q}oxR=Ov= |=yQ}eDt |=Q@ [14 w 13]xOW x�=Q= |=yxHvU R= xar=]t u}= QO
Ovv=wD|t =yQ}eDt u}= =}; xm O=O u=Wv O}=@ u}=Q@=v@ "CU= xOW xO=iDU= |vwQO |QwxQy@
MU=B p=wU u}= x@ O}=@ pOt u}= C}=yv QO #Ovvm |R=@ =Q |v=}t =} |}x]U=w Vkv
s}kDUt \=@DQ= O=Qi= |QwxQy@ V}=Ri= =@ eL |wQ Q@ |Q=Pox}=tQU V}=Ri= =}; xm OyO

#Q}N =} OQ=O
%OwW|t x�=Q= Q} R |x}[Qi xOWKQ] p=-wU =@ ?U=vDt

|QwxQy@ w eL u}@ =t \=@DQ= QO |}x]U=w Q}eDt u=wvax@ |QwxQy@ |vwQO pt=wa�
�"CU= Q=PoQ}F-=D xOW |Q}oxR=Ov= |vwQ}@

j}kLD VwQ
|Q}oxR=Ov= "1

(eL) |m}vwQDmr= VRwt; \=@DQ= |Q}oxR=Ov= j}kLD u}= R= hOy 'OW xDio xm u=vJ
eL |Q}oxR=Ov= |=Q@ |}=yxHvU =OD@= Qw_vt u}O@ "CU= O=Qi= K]U QO |QwxQy@ =@
QwWm |m}vwQDmr= VRwt; G}=Q p=mW+= x@ xHwD =@ =yxHvU 'C=}@O= T=U=Q@ "OW u}}aD
u}= "OvOW |Ov@xDUO �LCMS11 =}� LMS10 w WBT9 'CBT8xwQoxU QO
u=tRty=v w u=tRty |m}vwQDmr= |Q}oO=} |xOta xwQo wO QO =Q eL u}vJty =yxHvU
u}= u=wD|t |}=QH= pmW w xDiQ Q=m x@ |Qw=:vi ẁv Q_v R= u}vJty "Ovvm|t s}UkD
s}UkD u; pw=ODt |=yxw}W w |m}vwQDmr= |Q}oO=} |=ys=_v xwQo wO x@ =Q =yxHvU
QO xm OvDUy |}=yxHvU u=ty '|QwxQy@ |vwQO Q}eDt x@ \w@ Qt |=yxHvU "OQm
|v=Uv= |wQ}v |QwxQy@ |=yXN=W QO xm |rt=wa u}@ R= "OW QmP C=}@O= QwQt
Q_v QO xv=QU OwU w xOv=DU VRQ= 'Q=m |wQ}v |xv} Ry 'xOwRi= VRQ= CU= Q=PoQ}F-=D
xt=vVUQB p}tmD QO "CU= xOWx�=Q= pOt C=}�RH Qou=}@ 2 pmW "CU= xOW xDiQo
QF= w '�xQwO l}� xDWPo p=U |] QO eL |Q}oQ=mx@ u=R}t =D OW xDU=wN OvtQ=m R=
R= u=tR=U Qy |=Q@ R}v |vwQ}@ pt=wa "Ovm QmP =Q |vwQO pt=wa Ow@y@ QO OQ@ Q=m u}=
QO w OW p=-wU �|r=t u}rw�Ut ,=L}HQD� u=tR=U |q=@ xOQ u=Q}Ot R= |m} j} Q]
OvOw@ xOW `k=w p=-wU OQwt u=tR=U u; QO xm |v=OvtQ=m x@ \w@ Qt |D=aq]= OQwmQ
u}= "OW xO=iDU= =yxHvU |Q}oxR=Ov= |=Q@ CQm}r |}x]kv 5 h}] R= "CiQo Q=Qk
�� xDiy pw]QO eL |Q}oQ=mx@ u=R}t |va} �� pkDUt Q}eDt |Q}oxR=Ov= |=Q@ h}]
&Ca=U 3 =D 1 = 3 &Ca=U l} R= QDsm = 2 &,=O@= = 1 %CQwYx@ Ca=U T=U=Q@
u}= Q}F-=D u=R}t |Q}oxR=Ov= |=Q@ w 'Ca=U 5 R= QDW}@ = 5 w &Ca=U 5 =D 3 = 4
&|tm = 2 &,=O@= = 1 %CQwYx@ xDWPo p=U |] |}x]U=w Q}eDt Q@ |Q}oO=} ẁv

"=yQ}eDt C=}�RH x=Qty x@ j}kLD pOt "2 pmW
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Q}oO
=}=};

"|QwxQy@ |vwQO pt=wa R= l} QyQ@ |m}vwQDmr= |Q}oO=} Q}F-=D u=R}t "5 pmW

G}=Dv G=QNDU= w |Q=t; p}rLD w x} RHD "3
|}=}=B |=Q@ "OwW O}}-=D xt=vVUQB Q=@Da= w |}=}=B O}=@ =OD@= |Q=t; p}rLD ẁQW |=Q@
|Q=t; |xt=vQ@ x@ u; OwQw w Cq=-wU |Q=PoOmR= TB =Pr "OW xO=iDU= M=@uwQm � R=
�|v=}t Q}eDt w 'xDU@=w Q}eDt 'pkDUt Q}eDt� Q}eDt xwQo xU |=Q@ � '(spss12)

"OyO|t u=Wv =Q eL s=_v w =yxw}W R= |Q}oxQy@ u=R}t pkDUt Q}eDt "OW x@U=Lt
x@ xHwD =@ R}v w CU= Q_v Ot |QwxQy@ QO =ys=_v u}= R= xO=iDU= Q}F-=D xm =Hv; R=
|xOvyOu=Wv =Q} R Ow@ Oy=wNv pw@k p@=k 2 R= QDsm u}ov=}t '=yxHvU u}= |Ov@xHQO
xHwD =@ u}vJty "CU= =yu=tR=U QO VwQ u}= R= R}J=v |xO=iDU= =} 'xO=iDU= sOa
xDU@=w Q}eDt =@ Q=O|vat |oDU@ty |=Q=O xm |}=yQ}eDt '=yQ}eDt u}@ |oDU@ty x@

"OvOW hPL R}v OvOw@v
=OD@= "OwW O}}-=D uOw@ xv=} woV}B w =wDLt 'Q=DN=U Q_v R= O}=@ xt=vVUQB Q=@Da=
R= l} Qy |=Q@ u}=Q@=v@ "OW xO=iDU= pt=wa |x} RHD VwQ R= Q=DN=U O}}-=D |=Q@
|=Q=O xm =Q |}=ypt=a ,qwtat "OW s=Hv= =RHt CQwYx@ pt=wa |x} RHD =yQ}eDt

"xt=vVUQB x@ xOvyOMU=B |=yCmQW C}r=ai ẁv x@ \w@ Qt Q=Owtv "3 pmW

"|D} Q}Ot K]U Q_v R= u=oOvyOMU=B Q=t; "4 pmW

u=tR=U 15 R= |DUQyi =Pr "CU= j}kLD u}= QO OwHwt |=yC}OwOLt R= �|QwxQy@
R= TB "OW x}yD xQw=Wt w VRwt; 'C=tON 'CavY VN@ QO KQ]t |a=iDv=
'|O}rwD xwQo xU QO u=tR=U 8 'j}kLD h=Oy= u=}@ w u=tR=U Qy C} Q}Ot =@ wowCio
xOvyOMU=B |=yCmQW|v=w=Qi 3pmW QO "OvOQm |Q=mty|D=tON '|D=tON/|O}rwD
xO=O u=Wv |}xQ}=O Q=Owtv CQwYx@ �� =yMU=B OYQO w CavY ẁv l}miDx@ ��
|QwxQy@ w VRwt; |xv}tR QO u=Q_v?L=Y R= Qiv 8 =@ x@L=Yt R= TB "CU= xOW
"OW pY=L |}=yv |xt=vVUQB 'xt=vVUQB V}=tR; V}B R}v w 'u=v; C=Q_v p=ta= w
R= TB "OW xOv=OQoQ@ xt=vVUQB 107 O=OaD |r=UQ= |xt=vVUQB 200 ẁtHt R=
u}=Q@=v@ "OW hPL =y?=wH |xawtHt R= VwONt |=yMU=B '=yxt=vVUQB |UQQ@
w 0 535 CWoR=@ MQv xH}DvQO w 'O}UQ OQwt 81 x@ |UQQ@ p@=k |=yMU=B O=OaD
w C@LY Q@ O}m -=D p}rOx@ 'CWoR=@ MQv u}= "CU= 0 405 pw@k p@=k |=yMU=B MQv
\UwD xm |QQmt |=y|Q}o}B R}v w 'j}kLD u}= CQwQ[ x}HwD w C} Q}Ot =@ wowCio

"CU= q=@ |OL =D 'OW s=Hv= u}kkLt
\UwDt u=Q}Ot OYQO '|v=}t w OWQ= u=Q}Ot R= u=oOvyOMU=B OYQO '4 pmW

"OyO|t u=Wv =Q |Q=O= w |O=a u=vmQ=m OYQO w '�\N u=DUQB QU�
'=yu=tR=U |q=@xOQ u=Q}Ot =Q u=oOvyOMU=B R= �22 22 xm OwW|t x_Lqt
�O w 'G '? 'hr=� 5 pmW QO "Ov=xO=O p}mWD xO=U u=vmQ=m w u=DUQB QU =Q x}k@ w
xO=O u=Wv |QwxQy@ |vwQO pt=wa R= l} Qy Q@ |m}vwQDmr= |Q}oO=} Q}F-=D u=R}t R}v

"CU= xOW
Q@ =Q �O=} R |r}N w |r}N� Q}F-=D u} QDW}@ eL OwW|t xOy=Wt xm Qw]u=ty
OwOL |va} '��39 51 w �39 5�CU= xDW=O Q=m |QwxQy@ w |QDWt |OvtC}=[Q
|QDWt |OvtC}=[Q O=H}= w Q=m |QwxQy@ <=kDQ=Q@ =Q eL Q}F-=D u} QDW}@ u=vmQ=m R= �40
"CU= ��28 39� C}kqN x@ \w@ Qt �|tm w ,=O@=� Q}F-=D u} QDsm u}vJty "Ov=xO}O
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@r=Q

}t= pt-=D =@ =Q u; O}=@ xmr@ 'OQm u}}aD |OOa w|tm CQwYx@ u=wD|tv =Q =wDLt Q=@Da=
CtUk Qy u} wOD QO xm =Hv; R= "OQm O}}-=D C=}@O= Q@ |vD@t w xOW xDiQo Q=m x@ Q=R@= QO
u}=Q@=v@ CU= xOW xO=iDU= C=}@O= R= 'CU= j}kLD u}= |Q}oxR=Ov= Q=R@= xm xt=vVUQB
u}@ |oDU@ty u}vJty "Ow@ Oy=wN � ẁ[wt C=}@O=� Q=R@= u}= |=Q@ |wk u=@}DWB
|xOvvmO}}-=D pt=wa |x} RHD |xH}Dv R}v w xOW x�=Q= pOt T=U=Q@ j}kLD |=yQ}eDt
w xOv=t|k=@ |=yxHvU u}@ |oDU@ty 7 pwOH QO "Ow@ Ovy=wN xv=} woV}B Q=@Da=
p}rLDwx} RHD |=Q@ Q=@Da= w |}=}=B O}}-=D R= TB "CU= xOW xO=O u=Wv xDU@=w Q}eDt
'=yQ}eDt =@ ?U=vDt =Pr Ov@=} Vy=m =yxO=O O}=@ =OD@= |}=yv |UQQ@ Qw_vtx@ '=yxO=O

"OwW jrN O}=@ |O}OH |=yQ}eDt
OQ |=Q@ |v=}t pOt QO 'Vv=Q=mty w QwwQo \UwD xOW s=Hv= C=ar=]t T=U=Q@
|QwQ[ pL=Qt u}= |] =Pr "OwW xO=iDU= O}=@ |vw}UQoQ CqO=at R= x}[Qi pw@k =}

%CU=
|oDU@ty wOx@ wO |v=}t w xDU@=w 'pkDUt |=yQ}eDt xm OwW xO=O u=Wv �hr=

"�|vw}UQoQ |xrO=at xU� OvQ=O |Q=O|vat
1:Ps = f(el � sys)
2:Po = f(el � sys)
3:Po = f(Ps)

|xrN=Ot QF= QO 'xDU@=w Q}eDt w pkDUt Q}eDt |oDU@ty xm OwW xO=O u=Wv �?
"CU= Q=O|vat |}x]U=w Q}eDt

4: Po = f(Ps; el � sys)

|xrO=at QO � ?} Q[ R= 4 |vw}UQoQ |xrO=at � ?} Q[ OwW xO=O u=Wv �G
Q}eDtQ@ pkDUt Q}eDt Q}F-=D pt=m C]=Uw Cr=L QO� "CU= QDsm 2 |vw}UQoQ

"�OW=@ QiY O}=@ CU= xOW pQDvm |v=}t Q}eDt xm |t=ovy xDU@=w
=yv; Vy=m pmW u} QDy@ 'OvDUy |}xrY=i CQwYx@ =yxHvU xm u}= p}rOx@
QO Q=}at R=}Dt= u=wvax@ =Q =yv; R=}Dt= u}ov=}t =Hv}= QO "CU= u}ov=}t R= xO=iDU=
w pkDUt |=yQ}eDt =@ xDU@=w Q}eDt |=yxHvU lDlD |=Q@ "CiQo s}y=wN Q_v
VRQ= |xHvU wO xm u}= p}rOx@ "�xt}t[ pwOH� OW s=Hv= uw}UQoQ p}rLD |v=}t
xv=QU OwU |xHvU =yvD 'OvDW=Ov Q=Qk |Q=O|vat K]U QO xOv=DU VRQ= w xOwRi=
u}ov=}t w OvDiQo Q=Qk pw@k OQwt xOv=t|k=@ |=yxHvU u=wvax@ Q=m |wQ}v |xv} Ry w
|}x]U=w |=yxHvU u}ov=}t "CU= xOW ^=Lr �Po =}� xDU@=w Q}eDt u=wvax@ =yv;
xO=O u=Wv pOt |=yQ}eDt u}@ \=@DQ= 6 pmW QO "CU= xOW xO=O u=Wv Ps =@ R}v
=@ Q@=Q@ j}kLD R= xrLQt u}= QO xOv=t|k=@ |=yQ}eDt |=Q@ pm � u}vJty "CU= xOW

"CU= O}}-=D OQwt xm CU= 0 815
|t=tD "CU= Q=QkQ@ pt=m Qw]x@ Q_v OQwt \@=wQ OwW|t x_Lqt xm Qw]u=ty
pkDUt w xDU@=w Q}eDt u}@ � ?} Q[ "OvQ=O Q=Qk pw@k p@=k Q=O|vat K]U QO \@=wQ

"|vw}UQoQ p}rLD |xH}Dv "6 pmW

u}vJty "Ovvm|t |krD Q=O=vat pt=wa u=wvax@ 'OvDUy 1 R= V}@ |xS} w Q=Okt
=yxHvU "OvwW hPL O}=@ R}v OvQ}o|t Q=Qk pt=a l} R= V}@ |wQ Q@ xm |}=yQ}eDt
pt=wa |x} RHD =Pr 'OvDW=O �xHvUQ=yJ� xDU@=w Q}eDt =@ |Q=O=vat \=@DQ= |oty
|x} RHD |xH}Dv w '3 pwOH QO =yQ}eDt u}= |=Q@ xOt; CUOx@ "� Ow@ Oy=wN Q@Dat
uOw@ O}OH p}rOx@ pkDUt Q}eDt |=Q@ "CU= xOW x�=Q= 6 w 5 w 4 pw=OH QO pt=wa

"CU= pw@k p@=k 0 7 w 0 6 u}@ � '=yxHvU
OwHw xOta QwDm =i wO OwW|t xO}O pkDUt Q}eDt pt=wa |x} RHD QO xm Qw]u=ty
|Q}oO=} pw=ODt |=yxw}W u=ty pw= pt=a 'OW s=Hv= eL R= xm|i} QaD x@ xHwD =@ "OQ=O
|wHwCUH w 'xO=iDU= OQwt |OQ@ Q=m |xt=vQ@ help 'CD R= xO=iDU=� |m}vwQDmr=
|Q}oO=} |=ysDU}U |Qo}O w �u=tR=U R= GQ=N =} w pN=O QO CvQDv}= QO =wDLt
|=yxw}W� |ivt |oDU@ty p}rOx@ "CU= �|Q}oO=} C} Q}Ot sDU}U� |m}vwQDmr=
Q}eDt =yvD �|m}vwQDmr= |Q}oO=} |=ysDU}U� xDU@=w Q}eDt =@ �|m}vwQDmr= |Q}oO=}
|v=}t Q}eDt |=Q@ pt=wa |x} RHD |xH}Dv "CU= xOv=t |k=@ pkDUt Q}eDt u=wvax@
pt=wa |x} RHD |xH}Dv "CU=yxHvU |t=tD u}@ |v=yvB \=@DQ= |xOvyOu=Wv R}v

"CU= |QwxQy@ |vwQ}@ pt=wa u}@ u=yvB \=@DQ= Qou=}@ xDU@=w Q}eDt |=Q@ R}v

"xt=vVUQB |}=}=B |xH}Dv "3 pwOH
�

0 614 pkDUt Qe}Dt
0 772 |v=}t Q}eDt
0 941 xDU@=w Q}eDt
0 720 xt=vWUQB pm

"xDU@=w Q}eDt QwDm =i R}r=v; "4 pwOH
1 QwDm =i

Pro�t/employee 0 908
Added value 0 942
Total output 0 957
Labor cost 0 885

"pkDUt Q}eDt pt=wa |x} RHD "5 pwOH
1 pt=a 2 pt=a

EL1 0 705
EL2 0 841
EL8 0 795
EL9 0 643
EL10 0 951

"|}x]U=w Q}eDt pt=wa |x} RHD "6 pwOH
1 pt=a

CREATION 0 607
MANAGEMENT 0 602
CUST-SATISFY 0 703

PRODUCTIVITY 0 865
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=}=};"pkDUt w xDU@=w Q}eDt |oDU@ty "7 pwOH

El-sys Labor cost Total output Added value Pro�t/ employee
1 Pearson Correlation Pro�t/employee
� Sig:(2� tailed)

81 N
1  752(��) Pearson Correlation Added value
�  000 Sig:(2� tailed)

81 81 N
1  995(��)  785(��) Pearson Correlation Total output
�  000  000 Sig:(2� tailed)

81 81 81 N
1  741(��)  720(��)  823(��) Pearson Correlation Labor cost
�  000  000  000 Sig:(2� tailed)

81 81 81 81 N
1  388(��)  279(�)  284(�)  391(��) Pearson Correlation el-sys
�  000  012  010  000 Sig:(2� tailed)

81 81 81 81 81 N
** Correlation is signi�cant at the 0.01 level (2-tailed).
* Correlation is signi�cant at the 0.05 level (2-tailed).

'OvQ=O =Q u; s=Hv= OYk =} 'Ov=xOQm |Q=Pox}=tQU eL sDU}U |R=UxO=}B |xv}tR QO xm
|m}vwQDmr= |Q}oO=} R= |W=v |QwxQy@ <=kDQ= |x@v=Hxty |UQQ@ OvtR=}v OWQ= u=Q}Ot
|va}� u=vmQ=m |QwxQy@ |vwQO pt=wa sy 'R=}v u}= `iQ |=Q@ xar=]t u}= QO "OvDUy
OQwt|vwQ}@ pt=wa sy w '�=yQ=m s=Hv= QO |QwxQy@ w |OvtC}=[Q 'C} Q}Ot 'C}kqN
�s}kDUt|=yxHvU�|QwxQy@|vwQ}@pt=wa w eL |x]@=Q Q}UiD |=Q@ "OvDiQo Q=Qk xHwD
OQm} wQ wO u}= uOw@ s-=wD "CU= xOW xO=iDU= �|}x]U=w |=yxHvU�|vwQO pt=wa R= '
u}= QO �� |}x]U=w |=yxHvU w s}kDUt |=yxHvU j} Q] R= |Q}oxR=Ov= |va} ��
|}x]U=w |=yxHvU |Q}oQ=mx@ j} Q] R= s}kDUt C=@U=Lt |=]N Vy=m x@ j}kLD
Q}=U R= |}x]U=w |=yxHvU uOQmxrwR}= x@ \w@ Qt |=]N u}vJty "CU= xOW QHvt
VwQu}= "CU= xDi=}Vy=m wp}OaD s}kDUt |=yxHvU |Q}oxR=Ov= =@ '=y|Q=Pox}=tQU
'�|}x]U=w|=yxHvU\UwD u=vmQ=m|QwxQy@ s}kDUt|=yxHvU w eL|x]@=Q Q}UiD�

"CU= u=vmQ=m |QwxQy@ <=kDQ= Q@ eL Q}F-=D |Q}oxR=Ov= |=Q@ O}OH |OQm} wQ OwN
ẁv 's}kDUt |=yxHvU Q@ |}x]U=w |=yxHvU Q}F-=D |UQQ@ =@ u}vJty
G}=Dv "OW Oy=wN u}}aD 'eL OQwt QO XwYNx@ 'u=tR=U R=}v OQwt |Q=Pox}=tQU

CU= 0 29 Q@=Q@ |}x]U=w Q}eDt Q}F-=D =@ pkDUt w xDU@=w Q}eDt u}@ w 0 408 Q@=Q@
K]U CqO=at QO |}x]U=w Q}eDt OwQw =@ u}= Q@ xwqa "CU= |r@k Q=Okt R= QDsm xm
V}=Ri= 0 257 x@ 0 167 R= pkDUt Q}eDt \UwD xDU@=w Q}eDt (R2) |v=WwBsy
'|QwxQy@ |vwQO pt=wa |va} "OwW|t O}}-=D j}kLD u}= |x}[Qi xH}DvQO "CU= xDi=}
l} Vkv (eL) |m}vwQDmr= |Q}oO=} |=ys=_v |Q}oQ=mx@ QF= Q@ u=vmQ=m |QwxQy@ QO

"OQ=O xOyaQ@ =Q |}x]U=w Q}eDt
|Q}oxR=Ov=CyH QO |Q=R@= Ov=wD|tCi=}V}q=B CQwY u}= x@ xm|}xt=vVUQB
pt=wa Vkv =@ |QwxQy@ |vwQ}@ pt=wa Q@ |m}vwQDmr= |Q}oO=} |=ys=_v Q}F-=D u=R}t

"OW=@ Q=m QO |QwxQy@ w |QDWt |OvtC}=[Q 'C} Q}Ot 'C}kqN |}x]U=w

|Q}oxH}Dv
Cq=-wU R= |O}OH h}] 'O}OH |=y|Qw=:vi =@ u; |y=Qty w |Q}oO=} ẁ[wt C}ty=
|}=yu=tR=U QO "CU= xOQw; OwHw x@ Cw=iDt |=yC} Qwt-=t =@ w uwo =vwo `t=wH |=Q@ =Q

|vw}UQoQ p}rLD G}=Dv %xt}t[
T-test F-test

b statistic sig R Square Adj R Square S.E. statistic sig

Po = f(el� sys) 0 408 3 973 0 000 0 167 0 156 0 273 15 786 0 000
Po = f(Ps) 0 807 4 218 0 000 0 184 0 173 0 619 17 79 0 000
Ps = f(el� sys) 0 194 3 496 0 001 0 134 0 123 0 148 12 224 0 001
Po = f(el� sys; Ps) 0 29; 0 607 2 765; 3 075 0 007; 0 003 0 257 0 238 0 595 13 464 0 000
Profit� = f(el� sys) 0 396 3 779 0 000 0 153 0 105 0 279 14 279 0 000
Profit = f(Ps) 0 884 4 647 0 000 0 215 0 205 0 616 21 598 0 000
Profit = f(el� sys; Ps) 0 259; 0 705 3 559; 2 464 0 016; 0 001 0 271 0 253 0 597 14 529 0 000
cost�� = f(el� sys) 0 419 3 744 0 000 0 151 0 14 0 298 14 017 0 000
cost = f(Ps) 0 73 3 416 0 000 0 129 0 118 0 692 11 668 0 001
cost = f(el� sys; Ps) 0 32; 0 509 2 306; 2 734 0 008; 0 024 0 2051 0 184 0 665 10 049 0 000
* Pro�t/ employee
** Labor cost
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