
Vol. 68, No. 4, pp. 364-382, 2023 (Arabic)                                                              Alex. J. Agric. Sci.  

 364 

DOI: 10.21608/alexja.2023.258371.1058 

Analytical Study of Egyptian Potato Exports in the Most Important 

International Markets 

Mona Saleh Emam Mohamed 

Department of Economic and Social Studies - Desert Research Center 

Correspondance: mona701ashraf@yahoo.com 
 

 

ABSTRACT 

The research aimed to identify the geographical distribution of Egyptian potato exports in the 

most important global markets. And studying some indicators of the competitiveness of Egyptian 
potato exports in its most important foreign markets. In addition to studying the most appropriate 

economic guidance for Egyptian potato exports with the aim of maximizing the total return from 

Egyptian potato exports. It has been shown that the Russian Federation, Greece, Lebanon, the 

Emirates, Italy, and Germany are among the most important import markets for Egyptian potatoes, 

as these markets absorb about 74.78% of the total amount of Egyptian potato exports during the 

period (2017-2021). The results showed that the value of the apparent comparative advantage index 

for the potato crop during the study period is more than the correct one, which means that there is an 

apparent comparative advantage for Egypt’ s potato exports in global markets, as the average value 

of the apparent comparative advantage index was about 26.4 during the study period. As shown by 

the market share indicator that the Lebanese and Russian markets top the list of imported markets 

for Egyptian potatoes, as the market share of each of them reached about 71.43% and 53.57%, 

respectively, of the average total imports of those countries of potato. As illustrated by the 
penetration coefficient Superiority the exports of Egyptian potato in penetrate the markets of Oman, 

Slovenia, the Emirates, and Kuwait, where the average penetration rate during the study period was 

about 0.503, 0.220, 0.211, and 0.153, respectively, this value means that Egyptian potato exports to 

those markets represent about 50.3%, 22%, 21.1%, and 15.3% of the total quantity of potato 

consumption within those markets. It was also shown from the results of linear programming 

models to identify the most appropriate economic guidance for Egyptian potato exports that the first 

model is the best among the six proposed models, as it achieves an increase in the value of exports 

amounting to about 57.7 million dollars, equivalent to 25.8% over the current situation, amounting 

to about 223.61 million dollars during the study period. The research recommends restructuring the 

geographical distribution of Egyptian potato exports in order to maximize returns from exports, with 

a focus on the market of Belgium, the United Kingdom, Sweden, and Turkey, as these markets 
enjoy high prices. Expanding the cultivation of high-yielding, disease-resistant varieties that 

conform to the standard specifications required in foreign markets, Opening new markets for the 

crop in African markets, And work to raise the quality of exported potatoes and increase control 

over them.                                                       
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247.94 35.96 76.76 34.01 309.6 459.4 

86.62 12.56 27.14 12.02 313.3 183.5 

52.29 7.58 16.29 7.22 311.5 73.2 

48.53 7.04 15.34 6.8 316.1 244.7 

46.53 6.75 16.97 7.52 364.7 627.3 

33.73 4.89 11.86 5.25 351.6 638.9 

21.92 3.18 7.72 3.42 352.2 53.9 

21.41 3.1 6.92 3.07 323.2 90.3 

19.29 2.8 6.03 2.67 312.6 104.5 

17.16 2.49 6.06 2.68 353.1 416.7 

13.67 1.98 5.85 2.59 427.9 41.5 
11.71 1.7 4.44 1.97 379.2 104.0 

10.62 1.54 4.33 1.92 407.7 2806.3 

5.58 0.81 2.31 1.02 414 158.7 

4.95 0.72 1.81 0.8 365.7 45.4 

4.5 0.65 1.45 0.64 322.2 29.5 

4.44 0.64 1.3 0.58 292.8 151.0 

4.42 0.64 1.67 0.74 377.8 1818.1 

3.93 0.57 1.25 0.56 318.1 34.6 

3.88 0.56 1.09 0.48 280.9 28.2 

3.69 0.54 1.34 0.59 363.1 59.5 

3.59 0.52 1.26 0.56 351 851.1 

2.82 0.41 0.87 0.39 308.5 160.4 
2.22 0.32 0.84 0.37 378.4 64.0 

1.98 0.29 0.84 0.37 424.2 45.9 

1.92 0.28 0.47 0.21 244.8 13.3 

1.63 0.24 0.48 0.21 294.5 26.9 

0.93 0.13 0.35 0.16 376.3 15.2 

0.9 0.13 0.29 0.13 322.2 18.2 

0.82 0.12 0.28 0.12 341.5 177.4 

5.93 0.86 2.1 0.93 354.1  

689.55 100 225.71 100 327.3  

Comtrade.un.org                                    https:
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• 

2017 262 2787 4327 1411716 30.7 

2018 197 2718 4363 1456978 24.2 

2019 249 3128 5161 1447956 22.3 

2020 222 2775 4342 1493473 27.5 

2021 198 2921 4360 1754667 27.3 

225.6 2865.8 4510.6 1512958 26.4 

www.fao.org

. 

trademap.orgwww.
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247.94 459.4 53.97 

86.62 183.5 47.20 

52.29 73.2 71.43 

48.53 244.7 19.83 

46.53 627.3 7.42 

33.73 638.9 5.28 

21.92 53.9 40.67 

21.41 90.3 23.71 

19.29 104.5 18.46 

17.16 416.7 4.12 

13.67 41.5 32.94 

11.71 104.0 11.26 

10.62 2806.3 0.38 

5.58 158.7 3.52 

4.95 45.4 10.90 

comtrade.un.orghttps:

www.fao.org
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 المتوسط 2021 2020 2019 2018 2017

0.014 0.015 0.006 0.010 0.014 0.012 

0.134 0.103 0.189 0.171 0.127 0.145 

0.107 0.075 0.110 0.072 0.045 0.082 

0.268 0.225 0.122 0.266 0.172 0.211 

0.034 0.017 0.033 0.022 0.017 0.025 

0.003 0.004 0.004 0.004 0.003 0.004 

0.102 0.159 0.359 0.257 0.226 0.220 

0.264 0.172 0.076 0.161 0.094 0.153 

0.214 1.897 0.050 0.220 0.137 0.503 

0.009 0.013 0.026 0.027 0.025 0.020 

0.000 0.000 0.012 0.001 0.000 0.003 

0.019 0.000 0.041 0.024 0.000 0.017 

0.000 0.000 0.003 0.003 0.002 0.002 

0.002 0.001 0.001 0.001 0.000 0.001 

0.011 0.002 0.003 0.000 0.004 0.004 

comtrade.un.orghttps: 

www.fao.org
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459.36<= 247.94>= 348.12<= 123.93>= 247.94>=  

183.46<= 86.62>= 120.20<= 64.79>= 86.62>=  

73.16<= 52.29>= 71.10<= 29.73>= 52.29>=  

244.71<= 48.53>= 63.96<= 36.80>= 48.53>=  

627.26<= 46.53>= 63.37<= 31.43>= 46.53>= 46.53>= 

638.95<= 33.73>= 43.48<= 27.52>= 33.73>= 33.73>= 

53.92<= 21.92>= 33.23<= 11.31>= 21.92>= 21.92>= 

90.31<= 21.41>= 38.50<= 10.02>= 21.41>=  

104.45<= 19.29>= 26.75<= 5.85>= 19.29>=  

416.65<= 17.16>= 29.22<= 5.76>= 17.16>= 17.16>= 

41.47<= 13.67>= 61.01<= 0.00>=  13.67>= 

104.04<= 11.71>= 29.60<= 0.00>=  11.71>= 

2806.32<= 10.62>= 20.07<= 0.00>= 10.62>= 10.62>= 

158.66<= 5.58>= 9.75<= 2.10>= 5.58>= 5.58>= 

45.44<= 4.95>= 13.60<= 0.00>=  4.95>= 

29.49<= 4.50>= 6.42<= 1.28>= 4.50>=  

150.98<= 4.44>= 10.17<= 1.06>= 4.44>=  

1818.09<= 4.42>= 8.18<= 0.92>= 4.42>= 4.42>= 

34.63<= 3.93>= 5.68<= 2.08>= 3.93>=  

28.18<= 3.88>= 9.53<= 0.00>=   

59.48<= 3.69>= 6.86<= 1.42>= 3.69>= 3.69>= 

851.12<= 3.59>= 8.43<= 0.88>= 3.59>= 3.59>= 

160.37<= 2.82>= 6.38<= 1.25>= 2.82>=  

64.05<= 2.22>= 11.09<= 0.00>=  2.22>= 

45.86<= 1.98>= 4.59<= 0.00>=  1.98>= 

13.32<= 1.92>= 4.77<= 0.00>=   

26.87<= 1.63>= 8.17<= 0.00>=   

15.15<= 0.93>= 3.63<= 0.00>=  0.93>= 

18.17<= 0.90>= 1.39<= 0.38>= 0.90>=  

177.43<= 0.82>= 1.45<= 0.24>= 0.82>= 0.82>= 
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247.94 36.27 76.76 34.33 0.00 0.00 309.6 0.00 0.00 -247.94 -76.76 

86.62 12.67 27.14 12.14 0.00 0.00 313.3 0.00 0.00 -86.62 -27.14 

52.29 7.65 16.29 7.29 0.00 0.00 311.5 0.00 0.00 -52.29 -16.29 

48.53 7.1 15.34 6.86 0.00 0.00 316.1 0.00 0.00 -48.53 -15.34 

46.53 6.81 16.97 7.59 0.00 0.00 364.7 0.00 0.00 -46.53 -16.97 
33.73 4.93 11.86 5.3 0.00 0.00 351.6 0.00 0.00 -33.73 -11.86 

21.92 3.21 7.72 3.45 0.00 0.00 352.2 0.00 0.00 -21.92 -7.72 

21.41 3.13 6.92 3.09 0.00 0.00 323.2 0.00 0.00 -21.41 -6.92 

19.29 2.82 6.03 2.7 0.00 0.00 312.6 0.00 0.00 -19.29 -6.03 

17.16 2.51 6.06 2.71 0.00 0.00 353.1 0.00 0.00 -17.16 -6.06 

13.67 2 5.85 2.62 41.47 6.07 427.9 17.75 6.31 27.8 11.90 

11.71 1.71 4.44 1.98 0.00 0.00 379.2 0.00 0.00 -11.71 -4.44 

10.62 1.55 4.33 1.94 437.63 64.01 407.7 178.42 63.43 427.01 174.09 

5.58 0.82 2.31 1.03 158.66 23.21 414 65.69 23.35 153.08 63.38 

4.95 0.72 1.81 0.81 0.00 0.00 365.7 0.00 0.00 -4.95 -1.81 

4.5 0.66 1.45 0.65 0.00 0.00 322.2 0.00 0.00 -4.5 -1.45 

4.44 0.65 1.3 0.58 0.00 0.00 292.8 0.00 0.00 -4.44 -1.30 
4.42 0.65 1.67 0.75 0.00 0.00 377.8 0.00 0.00 -4.42 -1.67 

3.93 0.58 1.25 0.56 0.00 0.00 318.1 0.00 0.00 -3.93 -1.25 

3.88 0.57 1.09 0.49 0.00 0.00 280.9 0.00 0.00 -3.88 -1.09 

3.69 0.54 1.34 0.6 0.00 0.00 363.1 0.00 0.00 -3.69 -1.34 

3.59 0.52 1.26 0.56 0.00 0.00 351 0.00 0.00 -3.59 -1.26 

2.82 0.41 0.87 0.39 0.00 0.00 308.5 0.00 0.00 -2.82 -0.87 

2.22 0.32 0.84 0.37 0.00 0.00 378.4 0.00 0.00 -2.22 -0.84 

1.98 0.29 0.84 0.37 45.86 6.71 424.2 19.45 6.91 43.88 18.61 

1.92 0.28 0.47 0.21 0.00 0.00 244.8 0.00 0.00 -1.92 -0.47 

1.63 0.24 0.48 0.21 0.00 0.00 294.5 0.00 0.00 -1.63 -0.48 

0.93 0.14 0.35 0.16 0.00 0.00 376.3 0.00 0.00 -0.93 -0.35 

0.9 0.13 0.29 0.13 0.00 0.00 322.2 0.00 0.00 -0.9 -0.29 
0.82 0.12 0.28 0.13 0.00 0.00 341.5 0.00 0.00 -0.82 -0.28 

683.62 100 223.61 100 683.62 100 327.1 281.31 100 0.00 57.7 
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247.94 36.27 76.76 34.33 247.94 36.27 309.6 76.76 34.30 0.00 0.00 

86.62 12.67 27.14 12.14 86.62 12.67 313.3 27.14 12.13 0.00 0.00 

52.29 7.65 16.29 7.29 52.29 7.65 311.5 16.29 7.28 0.00 0.00 

48.53 7.1 15.34 6.86 48.53 7.10 316.1 15.34 6.85 0.00 0.00 

46.53 6.81 16.97 7.59 46.53 6.81 364.7 16.97 7.58 0.00 0.00 

33.73 4.93 11.86 5.3 33.73 4.93 351.6 11.86 5.30 0.00 0.00 

21.92 3.21 7.72 3.45 21.92 3.21 352.2 7.72 3.45 0.00 0.00 

21.41 3.13 6.92 3.09 21.41 3.13 323.2 6.92 3.09 0.00 0.00 

19.29 2.82 6.03 2.7 19.29 2.82 312.6 6.03 2.69 0.00 0.00 

17.16 2.51 6.06 2.71 17.16 2.51 353.1 6.06 2.71 0.00 0.00 

13.67 2 5.85 2.62 13.67 2.00 427.9 5.85 2.61 0.00 0.00 
11.71 1.71 4.44 1.98 11.71 1.71 379.2 4.44 1.98 0.00 0.00 

10.62 1.55 4.33 1.94 10.62 1.55 407.7 4.33 1.93 0.00 0.00 

5.58 0.82 2.31 1.03 5.58 0.82 414 2.31 1.03 0.00 0.00 

4.95 0.72 1.81 0.81 4.95 0.72 365.7 1.81 0.81 0.00 0.00 

4.5 0.66 1.45 0.65 4.5 0.66 322.2 1.45 0.65 0.00 0.00 

4.44 0.65 1.3 0.58 4.44 0.65 292.8 1.30 0.58 0.00 0.00 

4.42 0.65 1.67 0.75 4.42 0.65 377.8 1.67 0.75 0.00 0.00 

3.93 0.58 1.25 0.56 3.93 0.57 318.1 1.25 0.56 0.00 0.00 

3.88 0.57 1.09 0.49 3.88 0.57 280.9 1.09 0.49 0.00 0.00 

3.69 0.54 1.34 0.6 3.69 0.54 363.1 1.34 0.60 0.00 0.00 

3.59 0.52 1.26 0.56 3.59 0.53 351 1.26 0.56 0.00 0.00 

2.82 0.41 0.87 0.39 2.82 0.41 308.5 0.87 0.39 0.00 0.00 
2.22 0.32 0.84 0.37 2.22 0.32 378.4 0.84 0.38 0.00 0.00 

1.98 0.29 0.84 0.37 3.61 0.53 424.2 1.53 0.68 1.63 0.69 

1.92 0.28 0.47 0.21 1.92 0.28 244.8 0.47 0.21 0.00 0.00 

1.63 0.24 0.48 0.21 0.00 0.00 294.5 0.00 0.00 -1.63 -0.48 

0.93 0.14 0.35 0.16 0.93 0.14 376.3 0.35 0.16 0.00 0.00 

0.9 0.13 0.29 0.13 0.9 0.13 322.2 0.29 0.13 0.00 0.00 

0.82 0.12 0.28 0.13 0.82 0.12 341.5 0.28 0.12 0.00 0.00 

683.62 100 223.61 100 683.62 100.00 327.1 223.82 100 0.00 0.21 
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247.94 36.27 76.76 34.33 0.00 0.00 309.6 0 0 -247.94 -76.76 

86.62 12.67 27.14 12.14 120.2 17.58 313.3 37.66 15.87 33.58 10.52 

52.29 7.65 16.29 7.29 71.1 10.4 311.5 22.15 9.34 18.81 5.86 

48.53 7.1 15.34 6.86 63.96 9.36 316.1 20.22 8.52 15.43 4.88 

46.53 6.81 16.97 7.59 63.37 9.27 364.7 23.11 9.74 16.84 6.14 

33.73 4.93 11.86 5.3 43.48 6.36 351.6 15.29 6.44 9.75 3.43 

21.92 3.21 7.72 3.45 33.23 4.86 352.2 11.7 4.93 11.31 3.98 

21.41 3.13 6.92 3.09 38.5 5.63 323.2 12.44 5.25 17.09 5.52 

19.29 2.82 6.03 2.7 26.75 3.91 312.6 8.36 3.53 7.46 2.33 

17.16 2.51 6.06 2.71 29.22 4.27 353.1 10.32 4.35 12.06 4.26 

13.67 2 5.85 2.62 61.01 8.93 427.9 26.11 11.01 47.34 20.26 
11.71 1.71 4.44 1.98 29.6 4.33 379.2 11.22 4.73 17.89 6.78 

10.62 1.55 4.33 1.94 20.23 2.96 407.7 8.25 3.42 9.61 3.92 

5.58 0.82 2.31 1.03 9.75 1.43 414 4.04 1.7 4.17 1.73 

4.95 0.72 1.81 0.81 13.6 1.99 365.7 4.97 2.1 8.65 3.16 

4.5 0.66 1.45 0.65 6.42 0.94 322.2 2.07 0.87 1.92 0.62 

4.44 0.65 1.3 0.58 0.00 0.00 292.8 0.00 0.00 -4.44 -1.3 

4.42 0.65 1.67 0.75 8.18 1.2 377.8 3.09 1.3 3.76 1.42 

3.93 0.58 1.25 0.56 5.68 0.83 318.1 1.81 0.76 1.75 0.56 

3.88 0.57 1.09 0.49 0.00 0.00 280.9 0.00 0.00 -3.88 -1.09 

3.69 0.54 1.34 0.6 6.86 1.01 363.1 2.49 1.05 3.17 1.15 

3.59 0.52 1.26 0.56 8.43 1.23 351 2.96 1.24 4.84 1.7 

2.82 0.41 0.87 0.39 1.9 0.28 308.5 0.59 0.25 -0.92 -0.28 
2.22 0.32 0.84 0.37 11.09 1.62 378.4 4.2 1.78 8.87 3.36 

1.98 0.29 0.84 0.37 4.59 0.67 424.2 1.95 0.82 2.61 1.11 

1.92 0.28 0.47 0.21 0.00 0.00 244.8 0.00 0.00 -1.92 -0.47 

1.63 0.24 0.48 0.21 0.00 0.00 294.5 0.00 0.00 -1.63 -0.48 

0.93 0.14 0.35 0.16 3.63 0.53 376.3 1.37 0.58 2.7 1.02 

0.9 0.13 0.29 0.13 1.39 0.2 322.2 0.45 0.21 0.49 0.16 

0.82 0.12 0.28 0.13 1.45 0.21 341.5 0.5 0.21 0.63 0.22 

683.62 100 223.61 100 683.62 100 327.1 237.32 100 0.00 13.71 
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247.94 36.27 76.76 34.33 123.93 18.13 309.6 38.37 15.46 -124.01 -38.39 

86.62 12.67 27.14 12.14 64.79 9.48 313.3 20.30 8.18 -21.83 -6.84 

52.29 7.65 16.29 7.29 29.73 4.35 311.5 9.26 3.73 -22.56 -7.03 

48.53 7.1 15.34 6.86 36.8 5.38 316.1 11.63 4.69 -11.73 -3.71 

46.53 6.81 16.97 7.59 31.43 4.6 364.7 11.46 4.62 -15.1 -5.51 

33.73 4.93 11.86 5.3 27.52 4.03 351.6 9.68 3.90 -6.21 -2.18 

21.92 3.21 7.72 3.45 11.31 1.65 352.2 3.98 1.60 -10.61 -3.74 

21.41 3.13 6.92 3.09 10.02 1.46 323.2 3.24 1.30 -11.39 -3.68 
19.29 2.82 6.03 2.7 5.85 0.86 312.6 1.83 0.74 -13.44 -4.20 

17.16 2.51 6.06 2.71 5.76 0.84 353.1 2.03 0.82 -11.4 -4.03 

13.67 2 5.85 2.62 0.00 0.00 427.9 0.00 0.00 -13.67 -5.85 

11.71 1.71 4.44 1.98 0.00 0.00 379.2 0.00 0.00 -11.71 -4.44 

10.62 1.55 4.33 1.94 324.75 47.5 407.7 132.40 53.33 314.13 128.07 

5.58 0.82 2.31 1.03 2.1 0.31 414 0.87 0.35 -3.48 -1.44 

4.95 0.72 1.81 0.81 0.00 0.00 365.7 0.00 0.00 -4.95 -1.81 

4.5 0.66 1.45 0.65 1.28 0.19 322.2 0.41 0.17 -3.22 -1.04 

4.44 0.65 1.3 0.58 1.06 0.16 292.8 0.31 0.12 -3.38 -0.99 

4.42 0.65 1.67 0.75 0.92 0.13 377.8 0.35 0.14 -3.5 -1.32 

3.93 0.58 1.25 0.56 2.08 0.3 318.1 0.66 0.27 -1.85 -0.59 

3.88 0.57 1.09 0.49 0.00 0.00 280.9 0.00 0.00 -3.88 -1.09 
3.69 0.54 1.34 0.6 1.42 0.21 363.1 0.52 0.21 -2.27 -0.82 

3.59 0.52 1.26 0.56 0.88 0.13 351 0.31 0.12 -2.71 -0.95 

2.82 0.41 0.87 0.39 1.25 0.18 308.5 0.39 0.15 -1.57 -0.48 

2.22 0.32 0.84 0.37 0.00 0.00 378.4 0.00 0.00 -2.22 -0.84 

1.98 0.29 0.84 0.37 0.00 0.00 424.2 0.00 0.00 -1.98 -0.84 

1.92 0.28 0.47 0.21 0.00 0.00 244.8 0.00 0.00 -1.92 -0.47 

1.63 0.24 0.48 0.21 0.00 0.00 294.5 0.00 0.00 -1.63 -0.48 

0.93 0.14 0.35 0.16 0.12 0.02 376.3 0.05 0.02 -0.81 -0.30 

0.9 0.13 0.29 0.13 0.38 0.06 322.2 0.12 0.05 -0.52 -0.17 

0.82 0.12 0.28 0.13 0.24 0.03 341.5 0.08 0.03 -0.58 -0.20 

683.62 100 223.61 100 683.62 100 327.1 248.25 100 0.00 24.64 
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247.94 36.27 76.76 34.33 247.94 36.27 309.6 76.76 34.09 0.00 0.00 

86.62 12.67 27.14 12.14 86.62 12.67 313.3 27.14 12.05 0.00 0.00 

52.29 7.65 16.29 7.29 52.29 7.65 311.5 16.29 7.23 0.00 0.00 

48.53 7.1 15.34 6.86 48.53 7.1 316.1 15.34 6.81 0.00 0.00 

46.53 6.81 16.97 7.59 46.53 6.81 364.7 16.97 7.54 0.00 0.00 

33.73 4.93 11.86 5.3 33.73 4.93 351.6 11.86 5.27 0.00 0.00 

21.92 3.21 7.72 3.45 21.92 3.21 352.2 7.72 3.43 0.00 0.00 

21.41 3.13 6.92 3.09 21.41 3.13 323.2 6.92 3.07 0.00 0.00 

19.29 2.82 6.03 2.7 19.29 2.82 312.6 6.03 2.68 0.00 0.00 

17.16 2.51 6.06 2.71 17.16 2.51 353.1 6.06 2.69 0.00 0.00 

13.67 2 5.85 2.62 0.00 0.00 427.9 0.00 0.00 -13.67 -5.85 

11.71 1.71 4.44 1.98 0.00 0.00 379.2 0.00 0.00 -11.71 -4.44 
10.62 1.55 4.33 1.94 10.62 1.55 407.7 4.33 1.92 0.00 0.00 

5.58 0.82 2.31 1.03 48.47 7.09 414 20.07 8.91 42.89 17.76 

4.95 0.72 1.81 0.81 0.00 0.00 365.7 0.00 0.00 -4.95 -1.81 

4.5 0.66 1.45 0.65 4.5 0.66 322.2 1.45 0.64 0.00 0.00 

4.44 0.65 1.3 0.58 4.44 0.65 292.8 1.3 0.58 0.00 0.00 

4.42 0.65 1.67 0.75 4.42 0.65 377.8 1.67 0.74 0.00 0.00 

3.93 0.58 1.25 0.56 3.93 0.57 318.1 1.25 0.56 0.00 0.00 

3.88 0.57 1.09 0.49 0.00 0.00 280.9 0.00 0.00 -3.88 -1.09 

3.69 0.54 1.34 0.6 3.69 0.54 363.1 1.34 0.59 0.00 0.00 

3.59 0.52 1.26 0.56 3.59 0.53 351 1.26 0.56 0.00 0.00 

2.82 0.41 0.87 0.39 2.82 0.41 308.5 0.87 0.39 0.00 0.00 

2.22 0.32 0.84 0.37 0.00 0.00 378.4 0.00 0.00 -2.22 -0.84 
1.98 0.29 0.84 0.37 0.00 0.00 424.2 0.00 0.00 -1.98 -0.84 

1.92 0.28 0.47 0.21 0.00 0.00 244.8 0.00 0.00 -1.92 -0.47 

1.63 0.24 0.48 0.21 0.00 0.00 294.5 0.00 0.00 -1.63 -0.48 

0.93 0.14 0.35 0.16 0.00 0.00 376.3 0.00 0.00 -0.93 -0.35 

0.9 0.13 0.29 0.13 0.9 0.13 322.2 0.29 0.13 0.00 0.00 

0.82 0.12 0.28 0.13 0.82 0.12 341.5 0.28 0.12 0.00 0.00 

683.62 100 223.61 100 683.62 100 327.1 225.2 100 0.00 1.59 
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247.94 36.27 76.76 34.33 0.00 0.00 309.6 0.00 0.00 -247.94 -76.76 

86.62 12.67 27.14 12.14 0.00 0.00 313.3 0.00 0.00 -86.62 -27.14 

52.29 7.65 16.29 7.29 0.00 0.00 311.5 0.00 0.00 -52.29 -16.29 

48.53 7.1 15.34 6.86 0.00 0.00 316.1 0.00 0.00 -48.53 -15.34 

46.53 6.81 16.97 7.59 46.53 6.81 364.7 16.97 6.19 0.00 0.00 

33.73 4.93 11.86 5.3 33.73 4.93 351.6 11.86 4.33 0.00 0.00 

21.92 3.21 7.72 3.45 21.92 3.21 352.2 7.72 2.82 0.00 0.00 

21.41 3.13 6.92 3.09 0.00 0.00 323.2 0.00 0.00 -21.41 -6.92 

19.29 2.82 6.03 2.7 0.00 0.00 312.6 0.00 0.00 -19.29 -6.03 

17.16 2.51 6.06 2.71 17.16 2.51 353.1 6.06 2.21 0.00 0.00 

13.67 2 5.85 2.62 41.47 6.07 427.9 17.75 6.47 27.8 11.9 

11.71 1.71 4.44 1.98 11.71 1.71 379.2 4.44 1.62 0.00 0.00 
10.62 1.55 4.33 1.94 285.96 41.83 407.7 116.59 42.54 275.34 112.26 

5.58 0.82 2.31 1.03 158.66 23.21 414 65.68 23.96 153.08 63.37 

4.95 0.72 1.81 0.81 4.95 0.72 365.7 1.81 0.66 0.00 0.00 

4.5 0.66 1.45 0.65 0.00 0.00 322.2 0.00 0.00 -4.5 -1.45 

4.44 0.65 1.3 0.58 0.00 0.00 292.8 0.00 0.00 -4.44 -1.3 

4.42 0.65 1.67 0.75 4.42 0.65 377.8 1.67 0.61 0.00 0.00 

3.93 0.58 1.25 0.56 0.00 0.00 318.1 0.00 0.00 -3.93 -1.25 

3.88 0.57 1.09 0.49 0.00 0.00 280.9 0.00 0.00 -3.88 -1.09 

3.69 0.54 1.34 0.6 3.69 0.54 363.1 1.34 0.49 0.00 0.00 

3.59 0.52 1.26 0.56 3.59 0.52 351 1.26 0.46 0.00 0.00 

2.82 0.41 0.87 0.39 0.00 0.00 308.5 0.00 0.00 -2.82 -0.87 

2.22 0.32 0.84 0.37 2.22 0.32 378.4 0.84 0.31 0.00 0.00 
1.98 0.29 0.84 0.37 45.86 6.71 424.2 19.46 7.1 43.88 18.62 

1.92 0.28 0.47 0.21 0.00 0.00 244.8 0.00 0.00 -1.92 -0.47 

1.63 0.24 0.48 0.21 0.00 0.00 294.5 0.00 0.00 -1.63 -0.48 

0.93 0.14 0.35 0.16 0.93 0.14 376.3 0.35 0.13 0.00 0.00 

0.9 0.13 0.29 0.13 0.00 0.00 322.2 0.00 0.00 -0.9 -0.29 

0.82 0.12 0.28 0.13 0.82 0.12 341.5 0.28 0.1 0.00 0.00 

683.62 100 223.61 100 683.62 100 327.1 274.08 100 0.00 50.47 
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223.61 - - 

281.31 57.7 25.8 

223.82 0.21 0.09 

237.32 13.71 6.1 

248.25 24.64 11.02 

225.2 1.59 0.71 

274.08 50.47 22.6 

(6) ( ،7( ،)8( ،)9( ،)10 ،)

((11. 
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