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ABSTRACT :  
This study aims to assess the performance of joint ventures in petroleum 

institutions, resulting from partnership contracts in Algeria , using the dashboard 

as one of the performance assessment tools, this research was based on financial 

and non-financial indicators. The study applied to the HESP joint venture during 

the period (2016-2018), And then adopting the AHP Analytic hierarchy process, 

as one of the quantitative tools to help in selecting the best alternatives in the 

decision-making process. 

 After testing 317 management chart indicators, the results show that 

61.12% are reflecting positive performance. However, profit and loss account 

table axis represents the highest percentage.  As regards the negative 

performance which translates mainly the clients' complaints, the percentage is 

31.54%. The equal performance rate is 7.61%. The highest rate is achieved 

within internal operations. 

The proposed alternatives in the AHP model also indicated that; ALT5 is 

the highest priority alternative in evaluating the performance of the joint venture 

HESP with a rate of 28.8%, represented by the financial axis, followed by the 

ALT3 alternative represented by the axis of internal operations and maintenance 

by 27.4%, the alternative ALT2 represented by the human resources axis by 

17.7%, the alternative ALT1 represented in the axis of quality of performance 

by 16.8% Alternative ALT4 achieved the lowest percentage, estimated at 9.3%. 
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This allows the parties to the joint venture to know the current status of 

the project and improve its performance in the appropriate time and manner. 

 

Keywords : joint ventures, evaluation, performance, table of board, HESP, 
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- 

2016132017

- 612016312017

- 2140724

466568920172524965

- 3.5220162.24 201736%

0.0720160.03 2017

- 157920162442

2017HSE

40

2. 2117

2016

2-112117

  2017 2017 2016  

-13% 74% 218 296 250 OH 

S
o
n

a
tra

ch
 

 1% 95% 524 552 526 CH 

-23% 57% 20 35 20 PLT+DHV 

-17% 80% 121 152 146 RDC 

NA NA 2 0 0 TCP 

4% 118% 97 82 93 VSP 

10% 239% 158 66 143 DST 

-3% 59% 57 96 59 Others  

-3% 94% 1197 1279 1237 Total 

-100% 100 0 0 1 OH IO
C

 

23% 137% 148 108 120 CH 

-18% 84% 51 61 67 PLT+DHV 
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-100% 0% 0 28 2 RDC 

-100% 0% 0 4 4 TCP 

NA 0% 0 2 0 VSP 

NA NA 0 0 0 DST 

200% NA 3 0 1 Others  

% 06 % 100 202 203 195 Total 

 الإجماني 92.4 9244 9.44 4232 % 4.32 %

2016

- HESP 148220171482

83

(PLT+DHV ,CH, OH)؛

- 94.4،% 23.4%

HESP

3. 2117

HESP2016.

1.32117 

2-122117

  2017 2017 2016  

-11% 77% 772.7 1008.5 866.7 OH 

S
o
n
atrach

 

 

14% 96% 1488.0 1548.2 1309 CH 

27% 72% 73.3 102.4 57.9 PLT+DHV 

31% 125% 117.5 93.7 89.8 RDC 

NA NA 13.9 0.0 0 TCP 

-4% 111% 139.3 126.0 145.3 VSP 

23% 262% 644.1 245.8 525.8 DST 

31% 148% 215.4 145.4 164.8 Others  

10% 106% 3464.2 3270.0 3159.2 Total 

-100% 0% 0.0 59.2 7.5 OH 

IO
C

 6% 172% 778.4 452.9 734.8 CH 
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-17% 74% 183.0 245.8 220.5 PLT+DHV 

-100% 0% 0.0 119.4 1.2 RDC 

-100% 0% 0.0 35.2 114.5 TCP 

NA 0% 0.0 11.1 0 VSP 

NA 100 0.0 0.0 0 DST 

NA NA 31.4 0.0 0 Others  

-8% 108% 992.8 923.6 1078.5 Total 

-11% 77% 4457 4193.6 4237.7 Total 

- KDA

10 %

IOC08%

- 11%

263.4 KDA.

2.3 2117 

2-132117 

- 100% 72% 7727 10677 874179 OH  

- 100% 113% 22664 20011 2043750 CH 

- 100% 74% 2563 3482 278378 PLT+DHV 

-100% 55% 1175 2131 90995 RDC 

-100% 39% 139 352 114485 TCP 

-100% 101% 1393 1371 145300 VSP 

-100% 262% 6441 2458 525782 DST 

-100% 170% 2468 1454 164838 Others 

-89% %116 4457111 4193611 4237717 Total 

6%

219293 KDA
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3.3. TRC 

2017

TRC

  2017 2017 2016  

06% 106% 4456931 4193520 4236298 I 

 

30% 130% 617826 473952 -476672  

22% 119% 1593835 1341156 -1310586  

24% 122% 2211661 1815108 -1787258 II 

-8% 94% 2245271 2378412 2449040 III 

3% 105% 973068 927024 -945509  

1% 109% 100536 92388 -99451  

-16% 86% 1171667 1359000 1404080 IV 

775% - 233446 - 26675  

21% 336% 8344 2484 -148249  

5% 107% 1083088 1010568 -1024680 

- - 1882 - 14527  

-23% 91% 315564 345948 272353 V 

9% - 4113 - 3788  

11% 109% 10948 10008 -9866  

12% 68% 6835 10008 -6078 VI 

-23% 92% 308728 335940 266275 VII 

-39% 89% 77472 87344 -69232 

-173% - 12502 - /  

-25% 88% 218754 248596 197043 VIII 
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218754 KDA2017 197043 KDA 2016

11%

201712%88% 

4.3.  

2-152117

2017 2017 2016

-35% 71% 789 564 1 116 828 1217887  

 

-38% 22% 7 149 31 987 11581  

360% 25% 38 169 151 320 8285  

74% 60% 8 454 14 200 4858  

100% 100% 0 0 244  

24% 143% 7 208 5 049 5795  

10% 131% 22 337 17 110 20253  

0% 0% 0 1200 470  

-32% 28% 37 659 133 515 55624 

 100 0 0 /  

31%  62% 910 539 1 471 209 1324997  

2017KDA 12178872016 789564 KDA

201729%
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11581 KDA 20167149 KDA201739%

TRC

62%

 2117

(2-16)  :2117

  2017 2017 2016 

 

4- 97% 83 86 87  

 

  

 

-1 111% 10 9 11  

1- 0% 0 1 1  

6- 97% 93 96 99  

35 136% 98 72 63  

 
2 77% 43 56 41  

14 130% 60 46 46  

51 116% 211 174 151  

 2017 2017 2016  

        
 

/ / 12564 17 / / 1215 8  

104% 167% 62398 20 60 000 12 2 104 6  

118% 68% 9424 34 8 000 50 7153 30  

/ / / / / / / /  

124% 115% 84386 71 68 000 62 11472 44  
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- 

HESP

2016249

27021(03)(24)

201729493201

- HESP 

- 201608

2017  17

09

2016 

- 1260000KDA

2062398KDA

 

- 50

8000KDA349424 KDA

 

- 6268000KDA

7184386 KDA

09

 2117
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(2-17)  :

  2017  2106  

-4%  %92 1002 92  

 

-31% 94% 57 4  

87% 96% 11380,4 1284  

-29%  97% 380,2 27  

 /  / 4 18 OMRI 

 

 /  / 13 6 RDT 

 /  / 7,4 2 BSAT 

 /  / 3 1 GTET 

 /  / 27.4 27 Total 

 /  / 31 1 OMRI 

 

 /  / 1 1 RDT 

 /  / 1 1 BSAT 

 /  / 2 1 GTET 

 /  / 35 4 Total 

2016

201794.3 %

96.66%201692.03% 

95.9 %.

HESP

 2117
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218)2117

2107  2017 

18 /  

15 /  

84 % /  

16% - /  

182017

201602

1584%

2118 

06

1. HSE 

HSE

2-19HSE2118

2018 2018 2017 

 

8% / 961741 
 

893011  

100% 
100

% 
0 0 0  

100% NA 2 0 2  

100% / 1 / 13 

-23% / 10 / 31  

16% / 36 / 0  

NA NA 1 0 77  
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-

100% 
/ 162 671 / 4665689 

 

-7% NA 2.08 0 2,24  

33 % NA 0.04 0 0,03  

-

0.45% 
/ 2431 / 2442 card HOC 

 
   

384  

2018

2017

- 68730

149

- 

02

132017(01)2018

- 31201710 2018

- 46656892017

28658471799842

- 2.242.08 

- 24422431 

HSE
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2. 

(2-21) 2118

2018 2018 2017  

-8% 76% 201 264 218 OH 

S
o
n
atrach

 

 

6% 82% 558 684 524 CH 

65% 143% 33 23 20 PLT+DHV 

-23% 101% 93 92 121 RDC 

200% 150% 6 4 2 TCP 

-52% 102% 47 46 97 VSP 

-70% 74% 48 65 158 DST 

-79% 17% 12 72 57 Others  

-17% 80% 998 1250 1197  

100% 100% 0 0 0 OH 

IO
C

 

17% 160% 173 108 148 CH 

47% 123% 75 61 51 PLT+DHV 

NA 0% 0 28 0 RDC 

NA NA 4 0 0 TCP 

NA 0% 0 2 0 VSP 

NA 100 0 0 0 DST 

-100% 100 0 0 3 Others  

25% 127% 252 199 202  

-%11 %86 1251 1449 1399  

2017

- 14491250199

OH, CH, DSTHSE
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- 80%،20172018

11%

HESP

3. 2118

04HESP

1.3  

2-212118

  2018 2018 2017  

18% 107% 911,3 851,3 772.7 OH 

S
o
n
atrach

 

 

68% 129% 2506,6 1939 1488.0 CH 

11% 126% 81,6 64,7 73.3 PLT+DHV 

8% 167% 126,6 75,7 117.5 RDC 

465% NA 78,7 9,5 13.9 TCP 

-49% 86% 71 82,9 139.3 VSP 

-73% 63% 171,7 272,5 644.1 DST 

-84% 11% 35,1 315,6 215.4 Others  

15% 110% 3982,7 3611,1 1. 3464  

NA 0% 0 59,2 0.0 OH 

IO
C

 

24% 213% 963,3 452,9 778.4 CH 

45% 108% 265,1 245,8 183.0 PLT+DHV 

NA 0% 0 35,2 0.0 RDC 

NA NA 49,7 0 0.0 TCP 

NA 0% 0 11,1 0.0 VSP 

NA NA 0 0 0.0 DST 

-100% NA 0 0 31.4 Others  

29% 159% 1278,2 804,1 992.8  

 18% 119 % 5261.9 4415.2 4456.9  

20172018

2018
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- %10

)(

VSP, PLT+DHV, RDC, TCP. .

؛2017 

- (IOC 2018

59%.29%2017

- 18%

845.7KDA19

2.3  

2-222118

2018 2018 2017 

18% 100% 911.3 910.5 7727 OH  

53% 145% 3469.9 2391.9 22664 CH 

35% 112% 346.7 310.5 2563 PLT+DHV 

8% 114% 126.6 110.9 1175 RDC 

821% 
 

128.4 9.5 139 TCP 

-49% 76% 71 94 1393 VSP 

-73% 63% 171.7 272.5 6441 DST 

-86% 11% 35,1 315.6 2468 Others  

18% 119% 5260911 4415211 4457111  

19% ،

2017803900KDA18%.

 TRC

2018 
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2-232118TRC 

  2018 2018 2017  

18% 119% 5 260 830 4 415 210 4456931 I 

 

21% 118% 751 151 638 150 617826  

-23% 103% 1 223 770 1 187 020 1593835  

-11% 108% 1 974 921 1 825 170 2211661 II. 

47% 127% 3 285 909 2 590 040 2245271 III. 

26% 114% 1 231 367 1 075 431 973068  

33% 130% 127 987 -98 087 100536  

65% 136% 1 926 554 1 416 522 1171667 IV. 

-94% / 14 885 / 233446  

98%  -21 386 4 148 8344  

-2% 98% -1 062 385 1 088 724 1083088 

  3 055 / 1882  

168% 266% 860 723 323 650 315564 V. 

-68%  1 305 / 4113  

10% 124% 12 420 -10 010 10948  

56% 111% 11 115 10 010 6835 VI. 

171% 271% 849 608 313 640 308728 VII. 

222% 271% 220 898 -81 546 77472 

/ / / / 12502  

167% 271% 628 710 232 094 218754 VIII. 

2017

628710 KDA201803

2017396616 KDA171 %. 

4.3 
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2-242118

2018 2018  

19% 45,98% 941 689 2 048 021 789 564 

 

-75% 9,01% 1 799 19 960 7 149 

-35% 179,22% 24 643 13 750 38 169 

1771% 128,63% 158 220 123 000 8 454 

-31% 83,28% 5 818 6 986 0 

/ / / / 7 208 

 0,00% _ 2 000 22 337 

257% 

412,42% 2 722 660 0 

 0,00% _ 14 000 37 659 

256% 55,59% 134 368 241 700 0 

43% 52.65 % 1311476 2471177 910 539 

2018

- 789564KDA2017KDA 9416892018

152125 KDA  19 % ،

2048021 KDA

50%

- 20181300476

2017910539 KDA
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4. 2118

2-252118

  
 

2018 2018 

 

2017 

 

65% 173% 137 79 83  

 

 

220% 320% 32 10 10  

00% 00% 00 00 00  

82% 190% 169 89 93  

46 -% 52% 52 100 98  

 

21 -% 76% 34 45 43  

35 -% 60% 39 65 60  

38 -% 61% 125 211 211  

 2018 2018 2017  

  

138% 170% 5 513 17 4000 10 12564 17 

145% 0% 94 324 7 65 000 20 62398 20 

56% 106% 4 053 37 7 300 35 9424 34 

0%0 0%0 00 00 500 5 / / 

135% 87% 103  890 61 76 800 70 84386 71 

2017

HESP

20172942018 
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2992018294169125

HESP

 201717

201810(7) 

17

2017

 2065000KDA

0794324KDA

29324 KDA

 357300 

KDA374053KDA

7076800 KDA

61103890KDA

09

 2118

2-262118

  2018 2017  

 %5  / 
1061 1002 

 

 -9%  / 
52 57 
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 12%  / 
12727,75 11380,4 

-4% / 
363,5 380,2 

    / 4 OMRI 

    / 13 RDT 

    / 7,4 BSAT 

    / 3 GTET 

    / 27.4 Total 

    / 31 OMRI 

    / 1 RDT 

    / 1 BSAT 

    / 2 GTET 

    / 35 Total 

2017

201895.1 % 

20182017

 

2-272118

      

08 /  

08 /  

100 % /  

00% /  
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082018

201718

08100%

 باستخذام لىحت القيادة HESP تقيين أداء المشروع المشترك : ثالثالمبحث ال

201620172018

HESP

HESP 

2116
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2117

20162017

- Kda349,460

؛% 21

- 

384

-40

- 0TFTaux de 

fréquence3.522.24

 

- 

414458 KDA560670KDA  

 

- 84%

16%

2118

HESP 

HESP2016-2018
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   2-27     

2016 ،2017 ،2018

(2-28)HESP 

2116-2118

   

ع
مو

ج
لم

 ا

2
0

1
6
 

2
0

1
7
 

2
0

1
8
 

2
0

1
6
 

2
0

1
7
 

2
0

1
8
 

2
0

1
6
 

2
0

1
7
 

2
0

1
8
 

2
0

1
6
 

2
0

1
7
 

2
0

1
8
 

2 2 1 82.41 0 0 0 0 1 1 4 84.28 9 9 6 71.84 35 

 2 2 3 82.81 5 9 6 28.77 9 5 7 27.48 0 0 0 0 48 

2 0 0 7.77 6 4 6 87.77 1 4 4 73 1 2 0 83 31 

 0 0 0 0 4 4 0 43 0 0 4 83 8 8 12 43 41 

0 0 1 77.7 1 1 0 77.7 0 0 1 33.33 0 0 0 0 3 

3 1 2 84.8 6 8 6 28.77 7 7 8 28.17 0 0 0 0 48 

 0 0 1 2.87 3 4 3 28.77 5 4 4 82.87 0 0 0 0 24 

0 0 0 0 2 7 1 87.77 17 9 15 71.77 1 4 4 88 61 

0 2 0 7.16 4 5 5 21.44 5 2 3 72.21 1 0 2 83.72 29 

المجموع
977 7.25 31422778.82 45325040.06 2023 24 48.82 307 

2016،2017،2018

HESP 

(2016،2017 ،2018،)317 67250

- 127

- 100

- 23 
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40.06%

TCR68.3،%

54.16 ،%

%(46% و0)

0%

10.%

31.54  .%

53.33 ،%

%(48% و0)

(0)%(16.66)%

7.25%

14.58 ،%HESP

SONATRACH and International Oil Company .

14.28،%

HSE

 %12.8و %0
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HESP

 

211521162117،2118

3695122 423629844569315260830

1710515178725822116611974921

2018

2015
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(2-31)(2115،2116،2117،2118)

KDAKDAKDAKDA 
1984617 

803108 9455099730681231367

8660599451100536127987

 

 

 

2015

1094894 KDA1926555 KDA 2018

 

(2-31)(2115، 2116، 2117 ،2118) 

KDAKDA

 

(2117)

KDA 

(2118)

KDA

1984607 244904022452703285909
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HT

3695122

HT

4236298

HT

4456931

HT

5260830

0.54

0.58

0.500.62

201520180.62

0.5.

 

 

 

 

 (2-32)(2115،2116،2117،2118)

2115) 

KDA

(2116) 

KDA

(2117)

KDA
(2118

KDA

803108945509 9730681231367

1984617 2449141 2245271 3285919

1.414

%

1.3861 

%

1.4338 

%

1.3747

(2115) 

KDA
2116) 

KDA

(2117

KDA

2118)

KDA

8660599451 111536 127987 

198461724491412245271 3285919 
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1.14361.14161.14471.1389 

2117) 

1194894 1414181 11716661926555

22452713285919

1.55161.57331.52181.5863

201504.36 %40.4%

55.16%2018 

37.47%03.89%58.63%

03%

 

 

CAn – CAn-1 / CAn-1 

 (2-33) (2115 ،2116،2117، 2118 ) 

KDAKDAKDAKDA 

HT 

3695122

HT

4236298

HT

4456931

HT

5260830 
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14.65% 5.21 %18.14 %

 

14.65 %2016

18.04%2018

 

RNn – RNn-1 / RNn-1 

34(2115 ،2116 ،2117 ،2118) 

KDA

2116

KDA

2117

KDA

2118

KDA 

RN
46130 

RN
197043 

RN
218754 

RN
628710 

%
%%

2018187.4 %

 

2-3HESP  (2115-2118)

0
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1500000

2000000

2500000

2015 2016 2017 2018

 

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

2015 2016 2017 2018
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HESP 

 

 

SMART

 

 

  TF

 

                                                           
1
Spécifique , Mesurable, Acceptable, Réaliste , Temporellement.  

0

500000

1000000

1500000

2000000

2500000

3000000

3500000

2015 2016 2017 2018

 

0,48

0,5

0,52

0,54

0,56

0,58

0,6

2015 2016 2017 2018

 

0
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2016 2017 2018

 

0
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 خلاصت:

SMART

AHP
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HEESP 

6102-610261.12% ،

45.13Analytic  

hierarchy processAHP

AHP

0821

 

HESP

AHPHESP 

                                                           
1               

610677
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 AHP  للمشروعHESP 

 

 AHP 

AHPHESP

(1) 

HESP. 

(0) : C 

HESP 

- HSE (C1)؛

-  (C2) performance quality PQ؛ 

- (C3) professional and training P&T؛ 

-  (C4) Internal processes IP ؛ 

- (C5) customers complaints CC ؛ 

-   .(C6) Financical F  

(6) :  SC

HESP
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HESPAHP

C6 C5 C4 C3 C2 C1 

SC29

 

SC30

SC31

SC32

SC26

SC27

SC28 :  

SC19 :OH 

SC20 :CH 

SC 21 :

PLT+DHV 

SC 22 :PDC 

SC 23 :TCP 

SC 24 :VSP 

SC 25 :DST 

SC13

SC14

SC15:

SC16:

SC17

SC18:

SC7

SC8

SC9:

SC10 :

SC11

SC02 :

SC 1

SC2 :

SC3

SC4

SC5:  

SC 6  :HOC 

Card 

(3) Alternative ALT

 ALT1:QHSE 

 ALT2:

 ALT3 : 

 ALT4 :

 ALT5: 
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HESP 

ALT1 ALT2 ALT3 ALT4 ALT5 

HOC Card

 

 

-OH 

-CH 

-PLT+DHV 

-PDC 

-TCP 

-VSP 

-DST 

 

 

 

 

- ROA

- ROE
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  (3-1) HESP 

 

 

C1 

HSE 

C4 2 C C3 

 

C5 

 

C6 

 

 

ALT2 ALT4 

 

ALT3 

 

HESP

ALT5 

 

0
1

2

 

ALT1 

Q  3

 

 

20  
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 Pairewise ComparisonHESP 

AHPHESP

- 

- 

- 

33   

   1 

 3 

 5 

 7 

 8 

 6 ،6 ،2 ،2  

Source:  Saaty,Thomas L, Decision making with the Analytical Hierarchy Proc 

60ess , International Journal of Services Sciences, vol.1, No.1., Inder science Enterprises, 

2008, p86. 

 

Excel

1/x 

ABBCAC ،

                                                           
1

521 
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                               C1  C2        Cn

                 C1   1  a12 a1n  

A =[aij] =  c2  1/a12  1 a2n  

   . .        .      .

 .  .           . 

                 Cn   1/a1n      1/a2n      1 

C)( 

(3-4) AHP 

HSE 

1/5 2 1/3 2 1 0 HSE 

1/5 2 1/3 2 0 1 

¼ 3 ½ 0 ½ 1/2 

1/3 4 0 2 3 3 

1/7 0 ¼ 1/3 ½ 1/2 

0 7 3 4 5 5 

3-6A

                      1        1         6         1/3      6       1/5 

                       1        1         6         1/3      2       1/5 

A =               1/2      1/2       1         1/2      3       1/4 

                       3         3        2          1        4       1/3 

                     1/2      1/2     1/ 3      1/4       1       1/7 

                       5         5        4          3         7        1 

(HSE)C1
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 3-5 HSEAHP 

Sc6 Sc5 Sc4 Sc3 Sc2 Sc1  

½ ¼ 1/5 1/2 ½ 1 Sc1 

6 1/3 ¼ 1 1 2 Sc2 

6 1/3 1/3 1 1 2 Sc3 

7 2 1 3 4 5 Sc4 

5 1 1/2 3 3 4 Sc5 

1 ½ 1/7 1/2 ½ 2 Sc6 

  

3-5 

                     1       1 /6      1/6       1/5         1 /4        1/2 

                     2          1         1        1/4          1/3         2 

A =               2          1         1        1/3          1/3         2 

                     5          4         3          1             2           7 

                     4          3         3         1/2           1           5 

                     2        1/2       1/2       1/7         1/2          1 

 

  2C  

3-6 AHP 

Sc06 Sc00 Sc01 Sc8 Sc2 Sc7  

6 4 7 2 3 0 Sc7 

2 1 ½ ½ 0 1/3 Sc2 

3 2 2 0 2 ½ Sc8 

2 ½ 0 ½ 2 1/7 Sc01 

2 0 2 ½ 1 ¼ Sc00 

0 ½ ½ 1/3 ½ 1/6 Sc06 
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3-2

                     1           3          2          7          4         6 

                     1/3        1        1/2        1/2        1         2 

A =               1/2        2         1           2          2         3 

                     1/7        2        1/2          1         1/2      2 

                     1/4        1        1/2          2          1         2 

                     1/6      1/2       1/3         1/2       1/2       1 

  3C 

3-7 AHP 

Sc02 Sc07 Sc02 Sc05 Sc06 Sc03  

4 3 ½ ½ 2 0 Sc03 

4 2 1/3 ½ 0 ½ Sc06 

5 4 ½ 0 2 2 Sc05 

5 5 0 2 3 2 Sc02 

2 0 ¼ 1/5 ½ 1/3 Sc07 

0 ½ 1/5 1/5 ¼ ¼ Sc02 

 

3-7

AHP 

                     1        6       1/2        1/2        3        4 

                     1/2      1       1/2       1/3        2        4 

A =               6         2        1         1/2        4        5 

                     2         3        2            1        5        5 

                     1/3     1/2     1/ 5        1/4      1        2 

                     1/4    1/4       1/5        1/5     1/2      1 
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  4C)

3-8 AHP

Sc65Sc66Sc63Sc66Sc60Sc61Sc08

2 5 7 2 4 1 1 Sc08

2 5 7 2 4 1 1 Sc61

¼ ½ 1/2 1/4 1 1/4 1/4 Sc60

1 ½ 6 1 4 1/2 1/2 Sc66

1/6 1/3 1 1/6 2 1/7 1/7 Sc63

½ 1 3 2 2 1/5 1/5 Sc66

½ 2 6 1 ¼ 1/2 1/2 Sc65

3-2 

                     1          1        4        2        7        5         2 

                     1          1        4        2        7        5          2          

A =               1/4      1/4      1      1/4     1/2      1/2      1/4       

                     1/6      1/2      4         1       6        ½        1        

                     1/7      1/7      2       1/6      1        1/3     1/6          

                      1/5     1/5      2         2       3         1       1/2           

                     1/2      1/2      ¼        1        6        2       1/2 

 5C

3-9 AHP 

Sc68Sc67Sc66

1/7 1/3 0 Sc62

1/5 0 3 Sc67

0 5 7 Sc62

 



 HESP

 

111 
 

3-8 

                     1      1/3      1/7         

A =               3        1        1/5       

                     7        5        1         

 6C 

3-11 AHP

Sc32Sc31Sc30Sc69

1/6 2 0 0 Sc68

1/7 2 0 1 Sc31

1/5 0 ½ ½ Sc30

0 5 7 6 Sc36

3-01

                     1         1       2        1/6         

                      1         1       2        1/7          

A =              1/2     1/2      1        1/5 

                      6         7       5        1            

ALT 

3-11 AHP 

Alt5 Alt4 Alt3 Alt2 Alt1  

1/3 2 1/3 ½ 1 Alt1 

¼ 3 ½ 1 6 Alt2 

½ 4 1 2 3 Alt3 

1/7 1 ¼ 1/3 1/2 Alt4 

1 7 2 4 3 Alt5 

.
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3-00

                     1        1/2       1/3        2         1/3         

                     2          1         1/2        3         1/4          

A =               3          2           1         4         1/2 

                     1/2      1/3       1/4        1        1/7         

                       3         4           2          7         1 

 

 

- λ MAX  :

- 

- 

- . 

λ MAX

1-1-Priority VectorP 
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3-12

 HSE      P 
HSE 0,091 0,091 0,222 0,080 0,105 0,09 0,114 

 0,091 0,091 0,222 0,080 0,11 0,09 0,114 

 0,045 0,045 0,111 0,120 0,158 0,12 0,100 

 0,273 0,273 0,222 0,240 0,211 0,16 0,229 

 0,05 0,05 0,04 0,06 0,05 0,07 0,051 

 0,45 0,45 0,44 0,72 0,37 0,47 0,485 

Excel . 

1-2wsv         

       WSV= A×P 

3-13

 WSV 

HSE 0,7030 

 0,7030 

 0,6033 

 1,4787 

 0,3250 

 3,0692 

Excel .

CV      
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3-14

 Cv 

HSE 6,172 

 6,172 

 6,058 

 6,452 

 6,336 

 6,323 

Excel .

(λ max ) CV

 

λ max =6,2525 

 

Consistence Index   CI)) 

       λ maxnn-1

 

   
λ      
   

   
        

   
          

 3 IA

IARI(n) 

Tomass SAATY 

N 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

IA 0 0 0.58 0.90 1.12 1.24 1.32 1.41 1.45 1.49 1.51 1.48 1.56 1.57 1.59 

SOURCE : Ali Erbasi and Raif Parlakkaya,The Use Of Analytic Hierarchy Process In The 

Balanced Scorecard : An Approach in a Hotel Firm. Business and Management Review Vol. 

2(2), April, 2012, p35, 

 N=6 
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IA= 1.24 

4-) Consistence Ratio   (RC 

(PC

IA      
  

- RC ≤ 1.0  RC ≤ 01% ،

-  1.0  01% ،

CI=      IA=1.24

   
      

    
 

 C = 0.061                   

RC ≤ 1.0

5

 

                       1        1         6         1/3      6       1/5                 0,148  

                       1        1         6         1/3      2       1/5                 0,148 

A =               1/2      1/2       1         1/2      3       ¼                  0,070 

                       3         3        2          1        4       1/3                 0,069 

                     1/2      1/2     1/ 3      1/4       1       1/7                 0,222 

                       5         5        4          3         7        1                  0,496 
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HSE  

1 λ max : 

3- 15HSE 

 Sc1 Sc2 Sc3 Sc4 Sc5 Sc6 P 

WSC 

A*P CV 

Sc1 0,063 0,050 0,167 0,216 0,061 0,03 0,097 0,5573 5,722 

Sc2 0,125 0,100 0,333 0,270 0,08 0,11 0,171 1,0502 6,157 

Sc3 0,125 0,100 0,333 0,360 0,081 0,11 0,186 1,1013 5,934 

Sc4 0,313 0,400 1,000 1,080 0,486 0,40 0,613 3,9138 6,385 

Sc5 0,25 0,30 1,00 0,54 0,24 0,29 0,436 2,7024 6,192 

Sc6 0,13 0,05 0,17 0,15 0,05 0,06 0,100 0,6480 6,463 

Excel . 

λ max 6.1421 =  

 CI: 

   
        

   
          

RC : 

   
      

    
 

 C = 0.022                   

 C  أيRC ≤ 1.0HSE

4 HSE: 

                     1       1 /6      1/6       1/5         1 /4        ½                0,097            

                     2          1         1        1/4          1/3         2                0,171            

A =               2          1         1        1/3          1/3         2                 0,186                

                     5          4         3          1             2           7                0,613            

                     4          3         3         1/2           1           5  0,436 

                     2        1/2       1/2       1/7         1/2          1                0,100              
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1λ max 

3-16

 Sc7 Sc8 Sc9 Sc10 Sc11 Sc12 P WSC CV 

Sc7 0,418 0,316 0,522 0,700 0,444 0,38 0,462 2,9126 6,298 

Sc8 0,139 0,105 0,130 0,050 0,11 0,13 0,110 0,6838 6,206 

Sc9 0,209 0,211 0,261 0,200 0,222 0,19 0,215 1,3411 6,237 

Sc10 0,060 0,211 0,130 0,100 0,056 0,13 0,114 0,6979 6,147 

Sc11 0,10 0,11 0,13 0,20 0,11 0,13 0,129 0,8155 6,303 

Sc12 0,07 0,05 0,09 0,05 0,06 0,06 0,063 0,3882 6,173 

Excel . 

λ max 6.2274 =  

2- CI 

   
        

   
           

RC 

   
       

    
 

 C = 0.0                 366  

 C  أيRC ≤ 1.0

4

                     1           3          2          7          4         6     0,462 

                     1/3        1        1/2        1/2        1         2 0,110 

A =               1/2        2         1           2          2         3 0,215 

                     1/7        2        1/2          1         1/2      2 0,114 

                     1/4        1        1/2          2          1         2 0,129 

                     1/6      1/2       1/3         1/2       1/2       1           0,063 
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1λ max 

(3-17

 Sc13 Sc14 Sc15 Sc16 Sc17 Sc18 
P WSC 

CV 

Sc13 0,164 0,229 0,227 0,326 0,194 0,19 0,222 1,4377 6,484 

Sc14 0,082 0,114 0,227 0,217 0,13 0,19 0,160 1,0015 6,255 

Sc15 0,329 0,229 0,455 0,326 0,258 0,24 0,306 1,9617 6,417 

Sc16 0,329 0,343 0,909 0,652 0,323 0,24 0,466 2,7479 5,902 

Sc17 0,05 0,06 0,09 0,16 0,06 0,10 0,088 0,5427 6,195 

Sc18 0,04 0,03 0,09 0,13 0,03 0,05 0,062 0,3553 5,748 

Excel . 

λ max 6.1669=  

 CI  

   
        

   
          

RC 

   
      

    
 

 C = 0.0                 269  

 C  أيRC ≤ 1.0

4

                     1        6       1/2        1/2        3        4                0,222           

                     1/2      1       1/2       1/3        2        4                 0,160             

A =               6         2        1         1/2        4        5                 0,306                 

                     2         3        2            1        5        5                0,466              

                     1/3     1/2     1/ 5        1/4      1        2                0,088           

                     1/4    1/4       1/5        1/5     1/2      1       0,062 
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1-λ max 

3-18

 Sc19 Sc20 Sc21 Sc22 Sc23 Sc24 Sc25 
P WSC CV 

Sc19 0,278 0,278 0,232 0,238 0,230 0,35 0,29 0,271 2,0620 7,622 

Sc20 0,278 0,278 0,232 0,238 0,23 0,35 0,29 0,271 2,0620 7,622 

Sc21 0,070 0,070 0,058 0,030 0,016 0,03 0,04 0,045 0,3194 7,115 

Sc22 0,139 0,139 0,232 0,119 0,197 0,03 0,14 0,144 0,8973 6,248 

Sc23 0,04 0,04 0,12 0,02 0,03 0,02 0,02 0,042 0,2881 6,826 

Sc24 0,06 0,06 0,12 0,24 0,10 0,07 0,07 0,101 0,7763 7,705 

Sc25 0,14 0,14 0,01 0,12 0,20 0,14 0,14 0,127 1,0076 7,903 

Excel . 

λ max 7.2916=  

2- CI: 

   
        

   
          

3-RC : 

   
      

    
 

 C = 0.0                 368  

 C  أيRC ≤ 1.0
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4-

                     1          1        4        2        7        5         2                 0,271                   

                     1          1        4        2        7        5          2                 0,271              

      A =        1/4      1/4      1      1/4     1/2      1/2      1/4                0,045 

                     1/6      1/2      4         1       6        ½        1                  0,144 

                     1/7      1/7      2       1/6      1        1/3     1/6                0,042 

                      1/5     1/5      2         2       3         1       ½                  0,101 

                     1/2      1/2      ¼        1        6        2       ½       0,127 

   

1λ max : 

3-19 

Sc67 Sc68 Sc69 
p WSC CV 

Sc62 0,091 0,053 0,106 0,083 0,2511 3,0137 

Sc67 0,273 0,158 0,149 0,193 0,5878 3,0427 

Sc62 0,636 0,789 0,745 0,724 2,2726 3,1411 

Excel . 

λ max 3.1658=  

2 CI 

   
        

   
          

3RC 

   
      

    
 

 C = 0.0                 564  
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 C  أيRC ≤ 1.0

4- 

                     1      1/3      1/7        0,083    

A =               3        1        1/5        0,193 

                     7        5         1          0,724 

 

1λ max 

3-21 

 Sc29 Sc30 Sc31 Sc32 P WSC CV 

Sc68 0,118 0,105 0,200 0,110 0,133 0,5432 4,0744 

Sc30 0,118 0,105 0,200 0,095 0,129 0,5277 4,0787 

Sc31 0,059 0,053 0,100 0,132 0,086 0,3476 4,0425 

Sc32 0,706 0,737 0,500 0,662 0,651 2,7869 4,2790 

Excel . 

λ max 4.1187=  

2 CI 

   
        

   
          

3-RC 

   
      

    
 

 C = 0.0                 439  

 C  أيRC ≤ 1.0
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4-

                     1         1       2        1/6             0,133 

                      1         1       2        1/7             0,129 

A =              1/2     1/2      1        1/5              0,086 

                      6         7       5        1            0,651 

AHP 

1λ max 

3-21 

Alt1 Alt2 Alt3 Alt4 Alt5 P WSC CV 

Alt1 0,105 0,064 0,082 0,118 0,150 0,10 0,5205 5,023 

Alt2 0,211 0,128 0,122 0,176 0,11 0,15 0,7612 5,079 

Alt3 0,316 0,255 0,245 0,235 0,225 0,26 1,3070 5,122 

Alt4 0,053 0,043 0,061 0,059 0,064 0,06 0,2837 5,076 

Alt5 0,32 0,51 0,49 0,41 0,45 0,44 2,2473 5,161 

Excel . 

λ max 5.1923=  

2 CI 

   
        

   
          

3RC 

   
      

    
 

 C = 0.0                 216  

 C  أيRC ≤ 1.0
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4 Alt : 

                     1        1/2       1/3        2         1/3           0,10 

                     2          1         1/2        3         1/4           0,15 

A =               3          2           1         4         ½             0,26 

                     1/2      1/3       1/4        1        1/7            0,06 

 0,44                           3         4           2          7         1 

AHP 

322 

 

 p p  

H
S

E
 

sc1 0,097 0,114 0,011 

sc2 0,171 0,114 0,019 

sc3 0,186 0,114 0,021 

sc4 0,613 0,114 0,070 

sc5 0,436 0,114 0,050 

sc6 0,100 0,114 0,011 

 

sc7 0,462 0,114 0,053 

sc8 0,110 0,114 0,013 

sc9 0,215 0,114 0,024 

sc10 0,114 0,114 0,013 

sc11 0,129 0,114 0,015 

sc12 0,063 0,114 0,007 

 

sc13 0,222 0,100 0,022 

sc14 0,160 0,100 0,016 

sc15 0,306 0,100 0,030 

sc16 0,466 0,100 0,046 

sc17 0,088 0,100 0,009 

sc18 0,062 0,100 0,006 

 

sc19 0,271 0,229 0,062 

sc20 0,271 0,229 0,062 

sc21 0,045 0,229 0,010 

sc22 0,144 0,229 0,033 

sc23 0,042 0,229 0,010 
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sc24 0,101 0,229 0,023 

sc25 0,127 0,229 0,029 

 

sc26 0,083 0,051 0,004 

sc27 0,193 0,051 0,010 

sc28 0,724 0,051 0,037 
 

sc29 0,133 0,485 0,065 

sc30 0,129 0,485 0,063 

sc31 0,086 0,485 0,042 

sc32 0,651 0,485 0,316 

 

 

 

AHP HESP 

EXPERT CHOICE V9.5/2000

   . HESP 

AHPHESP

3-6

 AHPHESP
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3212AHP

HESP 

. 

 

36

- HESP62.5%،

66.8% ،HSE

00.3%،01%،

5.0%

- 6HESP

0 

- sc4sc5 HSE20.3%63.2% 

 

- sc7 sc962.6%60.5% ،

- sc15 sc16

62.2%31.2% 

 

9,7 

17,1 18,6 

61,3 

43,6 

10 

46,2 

11 

21,5 

11,4 12,9 

6,3 

22,2 

16 

30,6 

46,6 

8,8 
6,2 

27,1 27,1 

4,5 

14,4 

4,2 

10,1 
12,7 

8,3 

19,3 

72,4 

13,3 12,9 
8,6 

65,1 
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10 

20 
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40 

50 
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1
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1

1
 

sc
1

2
 

sc
1

3
 

sc
1

4
 

sc
1

5
 

sc
1

6
 

sc
1

7
 

sc
1

8
 

sc
1

9
 

sc
2

0
 

sc
2

1
 

sc
2

2
 

sc
2

3
 

sc
2

4
 

sc
2

5
 

sc
2

6
 

sc
2

7
 

sc
2

8
 

sc
2

9
 

sc
3

0
 

sc
3

1
 

sc
3

2
 

 HSE 11,3% PQ 11,3% P&T 10% IP 22,9% CC 5,1% F 48,5% 
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- sc19sc20 67.6% ،67.0%

OH CH 

- sc2876.6%

 

- sc32sc30 25.0% 36.8%  

EXPERT CHOICE

1HSE 

(3-3)،HSE00.3%

0AHP  HESP

 

3-3HSE 

 V9.5/2000EXPERT CHOICE. 
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- [1.16-1.62HSE ،

ALT162ALT2  63.8 ، ALT307.6 ALT5

2.2ALT46.0      

-  ALT4 6.0%HSE

 

- ALT1( (QHSE62%

HESP 

- ALT2ALT3ALT5 

HSE

 

 

2C2  

(3-6)00.3%

34PQ

 

 V9.5/2000EXPERT CHOICE. 
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- [1.12-1.38 ،

3ALT38.3ALT2  27.4 ،0 ALT

20.1 ALT57.5 ALT42.7     

-  ALT3  C2 

 ؛OH , CH و. 32.3%

-  ALT1 ALT2

HESP

OH , CH ، 

- 5ALT6ALT7.5%  ،

2.7% 

 

3 

 

(3-5)01%

0AHP  HESP

EXPERT CHOICE36

3-5P&T

 V9.5/2000EXPERT CHOICE. 
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- [1.16-1.58 ،

 6ALT52.53ALT  06.0 ،0 ALT

03.6 ALT58.8ALT46.0     

- ALT2

  C3. ،

HESP  PDC 

-  ALT3 ،ALT1، ALT5  ،ALT4  . 

 

6 

(3-2)IP22.9% 

  AHP  HESP

3-6IP

 V9.5/2000EXPERT CHOICE. 
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- [1.17-1.58 ،

3ALT52 26ALT  02.5 ،0 ALT2.7 

ALT52.6ALT47.2%؛     

-  52.2%  ALT3

 ALT3 C4

 

- 6 ALT 02.5%C4

 

- ALT1ALT4ALT5

C4 

 

5 

5.0% AHP

37

3-7CC

 V9.5/2000EXPERT CHOICE. 
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- [1.16-1.52 ،

6ALT57 80ALT  66.0 ،3 ALT

2 66 ALT7 65ALT6 2     

- ALT4 57.8% ،

 

- ALT1 QHSE 66.0% ،

 HESP 

 

- ALT3ALT2ALT5 

 

2 

(3-2)IP62.5%

  AHP  HESP 

 

3-8F

 V9.5/2000EXPERT CHOICE. 
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- [1.17-1.52 ،

5ALT57 73ALT  02.6 ،0 ALT06 0 

6 ALT7 06ALT2 8     

- ALT5C5

HESP  

- ALT3ALT1ALT4ALT2

C5. 

 

HESP 

AHPHESP

HESP 

HESP 

3-9AHP

HESP 

 

 
 V9.5/2000EXPERT CHOICE. 
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38

[6%-58]%[66.7%-6.7]% ،

C1,C2,C3,C4, C5,C6

3-11 AHPHESP 

 

 V9.5/2000EXPERT CHOICE. 

 

3-83-01

- HESP

[66.7%6.7%]

[62 2%8.3%]

- ALT5 HESP 62.2% 

 ALT3  67.6% ، ALT2   07.7% ، ALT1  

02.2% ،  ALT4  8.3% ،

 

- ALT5ALT3ALT2
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HESP

66%  HESP

 

- ALT3

67.6%،C4

 

- ALT2 ALT407.7%8.3 %

P&TCC2.2 %6.7  %

HESP 
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AHP

HESPHSE

61026102

 HESP 
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71/2119/13

19862018
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AHP ،
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201919711986

51/49

32

HESP

HESP 150

2018171%

15%HESP

HESP

HESP

HESP

107317

HESP
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HESP

 AHP

HESP ،

- 

- 

86/14  19/13

- 

86/14

- 

2D3D
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HESP 

- HESP
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2016،2017 

2018

201620172018

- 

20182016

- 

2015HESP
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- HESP

- HESP.

HESP

HESP
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- ALT5ALT3ALT2

HESP

- (38) 

(6 )(32) 

- AHP

HESP 

-      

HESP

- HESP

AHP 

- AHP

 

- 

- 

- 4.5
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