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Abstract:

In this research, a set of continuous probability distributions is applied on real data for the
weekly average of the total electricity load for the period of (2014-2015) in Erbil city, and

the following actions have been done:

1. A set of probability distributions have been taken: (Weibull with three and two
parameters, Gumbel min (Minimum Extreme Value Type 1) Distribution, Gumbel Max
(Maximum Extreme Value Type 1) Distribution, Frechet (3p) (Three Parameters
Maximum Extreme Value Type 2) Distribution, Frechet (Two Parameters Maximum
Extreme Value Type 2) Distribution and Generalized Extreme Value Distribution) had
been applied by the two tests for goodness of fit (Kolmogorov-Smirnov test (KS)) and
(Anderson Darling test (AD)) for the purpose of any knowledge of the probability
distributions taken if it is appropriate (significant), followed by the real data, the
following probabilities distributions have been obtained (Weibull with three and two
parameters, Gumbel min (Minimum Extreme Value Type 1) Distribution, Generalized

Extreme Value Distribution) were appropriate (significant) with the actual data.

2. Subsequent to the tests that are applied, the researchers applied two criteria for selecting
models (probability distributions): (Akaike Information Criterion (AIC) and the
Corrected Akaike Information Criterion (AICc)) depending on the values of the
logarithms of the maximum likelihood function for the probability distributions, to
identify any of the distributions (significant) to be the best and closest correspondence
with the data, after reaching results we showed that the distribution of (Gumbel min
(Minimum Extreme Value Type 1) Distribution) was the closest and the best

representation of the data.

3. There had been transformation of the (Gumbel min (Minimum Extreme Value Type 1)
Distribution) to a linear function, and then we estimated parameters of linear function
using the weighted least square method and thus are used in the calculation of the
estimated values of the phenomenon under study data.

4. Calculating the predicted probabilities for the total load value, depending on the
mathematical formula of the (Gumbel min (Minimum Extreme Value Type 1)
Distribution) and by the number of years (2, 4, 6, 8, 10, 12, 14, 16, 18, 20). We used
available statistical software (Easyfit 5.6, SPSS 19) and (Microsoft office 2007) to

obtain the results.
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Jeall gsane) soxie HLEa) 43 25 i€ alY ¢ LSl Bylhs (o Candl L Aeadiosal) lild) 31 5
Y axa A pseiall daegll bl disad @5 Jul dad (2015-2014) 356l oo 3240 (Total Load
Easyfit ) sjlall 1ilas¥l ajall meb) aladinly clild) dilas 235 (ied (105) culS clid) sae ol due ol
talall e Cilily aas JU Jsaally .(MS.Excel 2007) zsbiys (5.6,SPSS 19

(1)pd) Jsaall
48l 43l (Total load) Jes g geanal o) Jara Jidd

gl [ Jeadl e [ gsnd) | Jeadl e || gon) | Jeadl jlaia | goa¥) || dosdl jlsie || goaV) | desd e
1 1010.0100 | 22 858.0614 || 43 809.2629 || 64 956.4986 | 85 985.3150
2 985.9400 || 23 875.7229 || 44 867.4300 || 65 968.6471 | 86 1029.5171
3 998.8029 | 24 918.1929 | 45 917.7057 | 66 901.4357 || 87 992.3914
4 969.4086 || 25 936.0171 | 46 918.5214 | 67 892.9286 | 88 886.1043
5 1005.4300 || 26 931.1629 || 47 847.4871 | 68 885.6286 || 89 950.0833
6 1004.7071 || 27 970.0514 | 48 964.3086 | 69 856.1443 | 90 971.6914
7 921.1271 || 28 1025.7286 || 49 967.7600 || 70 833.2314 | 91 938.3543
8 901.2414 || 29 1029.6100 || 50 1015.8357 || 71 823.9586 | 92 878.5543
9 868.9871 | 30 1042.5700 || 51 1024.7886 || 72 872.7100 || 93 798.6943
10 796.0700 || 31 1057.0000 | 52 1076.0929 | 73 935.1100 || 94 784.4971
11 873.6500 || 32 943.3600 || 53 1044.5743 || 74 911.1943 || 95 780.6686
12 819.4814 | 33 1001.7000 || 54 1051.6857 || 75 958.1929 | 96 815.3829
13 783.6071 | 34 988.1857 || 55 1064.5843 | 76 950.8000 || 97 910.0471
14 783.8443 | 35 999.8700 || 56 1019.8900 || 77 936.8671 || 98 933.2167
15 762.3543 | 3¢ 989.2286 | 57 986.6986 | 78 978.5486 | 99 945.9314
16 727.3629 | 37 932.7029 || 58 995.9129 || 79 988.8171 || 100 892.5314
17 739.0971 | 38 920.9800 | 59 989.5257 | 80 1019.1450 || 101 939.9571
18 765.1743 || 39 876.0129 | 60 1020.2000 || 81 1035.6429 || 102 972.8667
19 809.5300 | 40 775.4300 | 61 1009.8129 || 82 980.7129 || 103 1050.7314
20 813.7300 || 41 787.9129 | 62 987.7429 || 83 945.5657 || 104 943.1314
21 802.0686 | 42 794.8943 | 63 932.3829 | 84 972.1400 | 105 864.4250
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18 su1 9 o) |

ra2017/2\;..,.!l

&, 1a¥1g A aLaB¥ 1 polall LY dxol> doe

ralie¥) ey A8y ph aladiindy Leadiual) cileyjsil) clalaa ad ais :2-2
Glagsill lalea i & Jid oV shall 8 diladl) s uleey cblial Guliy i of I8
ALYl @llys Adlaay) bl Glades o il 8 ale V1 G Ayl axdinly dleriiud) 4ilaay)
ol adlly cluall Ageud 1000 e bl dad 2ey clly (Easyfit 5.6) salall las¥) zeliy e
r S Jpaad) (A (e
(2) & dsxd
dliay) Gl all Glalea o o

ilag  gl) 8840l Cilalea asb
Frechet =11.824, £ =0.87751&
Frechet (3P) =1.0005E+8 , [7 =8.6202E+6 , ¥ =-8.6202E+68

Gen. Extreme Value =-0.5045, =0.09354, (i=0.90442K

Gumbel Max =0.06631, [i=0.88721&
Gumbel Min =0.06631, [i=0.96376&

Weibull =12.79, (=0.96135&
Weibull(3P) =10.809, £=0.78682, ¥ =0.17541¢

A Uaall Cpun chld) gakai :2-3

i) Auhall o388 AUaall e cihylod) Gaakaiy aald) Al laaY) Glaysill cilalea i daye 2ay
e ool Clial 131 Ul ae AD) dygimal) el L) &5 G Aladl) sl Gplis) Sl
s (Critical Value (CV)) idsaall Lead (e saaal (Statistic) cpyliadl 4y puna) s culS 13 Al
«(Easyfit 5.6) jalall JlasV malin e sliel bl ) Joaasll 235 dadiiod) 4laay) cilay sl

SO Joandl (8 e WS

(3) A Jsanll
Aaall Cpuead Gplia) Guda il

. Kolmogorov Smirnov Anderson Darling
Distributions — . . .
Statistic CV | Decision | Statistic CV | Decision
Gen. Extreme Value | 0.05905 | 0.1319 | Accept | 0.37696 | 2.5018 | Accept
Weibull | 0.05955 | 0.1319 | Accept | 0.50828 | 2.5018 | Accept
Weibull (3P) | 0.07222 | 0.1319 | Accept | 0.60879 | 2.5018 | Accept
Gumbel Min | 0.07432 | 0.1319 | Accept | 0.81026 | 2.5018 | Accept
Frechet (3P) | 0.14127 | 0.1319 Reject | 3.1979 | 2.5018 Reject
Frechet | 0.17759 | 0.1319 Reject | 5.2389 | 2.5018 Reject
Gumbel Max | 0.16329 | 0.1319 Reject | 6.4895 | 2.5018 Reject
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ra2017/2\;....!l

anndld il il oy s) dan¥) AaY) eyl o) aad sdel Jynall 3 cpsdl e wi A e
oo 2O (IS g5 e omall Al dagl) apyg clalae EDG 50 dus @i Ofialre 53 Juy a5
£55 On ol Ay el o)Ll Sl (ol Filladl (uead LAY jia) LY Aidall bl
o coalinl) 28l Tl st epialan 53 B g5 (e padiall A iial) Hadl) pii ecilabes DG 53 L

I e sl aa) st ol LY clilal) e DY (V) g

&, 1a¥1g A aLaB¥ 1 polall LY dxol> doe

(Adlaiay) clayssill) @ 3ladl LSRN e gk :2-4

ad i Qi ) g Al A giaal) (AllaiaY) ey il Slall HLaaY cpplamall ad Glua Jod

9 parallddylaiall andl) aygi) (A simall) AaBDlall Apllaia¥) layysil) crung (L) adae¥) lSaY) Adlal Jyle )

gn (IS 35 om cspinal A liall Tl st cctilaba U 33 gy gy ccoialon 53 g @y c(osialas

Glagysill rmag (L) ard Gl dayg ¢ dsill leg (11 3 7 ¢28) gall (e alaieVl @llhy culilyl)

Gildas aygi Juadl HLEAY Guylaaall aid Glual (33¢34) ilabaal) 3 Ly ga s (R sina) AaDlall Zallaial)
olial Joaadl (8 e WS o0 Dlilyll 2

(4) & dsaall
Agginal) layaill s Gpleall ad (an
k Distributions L AIC AlCc
2 Gen. Extreme Value | 83.94331 | -163.8866 | -163.7690
2 Weibull | 113.3847 | -222.7693 | -222.6517
3 Weibull (3P) | 113.5067 | -221.0133 | -220.7757
2 Gumbel Min | 284.9085 | -565.8171 | -565.6994

il Ablidl dagll) ays o) Bl Me) Jsaall b AlaaY) Gl cldad) 2o Jid (K) of Cus
Dl Jial ayg dumil Jid Sl Jlaa¥) el olb G cpyleall A B3 cllics (V) g5 (e
LAY LDl 4y sinall ZlanY) lagysil) Ay e Ajlie ULl aa ((ss5ina)

(O B8 (a canal) Abyhiall Aall) auigl) cilabra ok 2-5

sira qys Juadl Jiay (dsY) 50 (e oall A8kl Aagdll) aisill b G Adladll Gua julas Gudad e
Lg)sad) (praall Glappall sl alasinly @iy sl clabes ity Galll A6 Gl dayy bl g 2Dl
i 2 (SPSS 19) sialall dilaay) dajall e slaie¥l &llyy (Weighted Least Square (WLS))
LS5 clgle Jsemnll @ ) (38639) aialeal) GBaadaiy (1, 0)agysil) ialea 5 &3 Lacliad L il

AU Jglasd) 8 maiasa
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£2017/ 2! 4y,15¥19 A5LaBY ! palall L5V Azl Axo 18 301 9 el |

(5) A dsaall
a5 3 Al e A3l (Total Load) das gpandd oo san) Jane Jic
Lae Lat L 3 enlilall
1076.0929 999.8700 964.3086 918.1929 833.2314
1064.5843 998.8029 958.1929 917.7057 823.9586
1057.0000 995.9129 956.4986 911.1943 819.4814
1051.6857 992.3914 950.8000 910.0471 815.3829
1050.7314 989.5257 950.0833 901.4357 813.7300
1044.5743 989.2286 945.9314 901.2414 809.5300
1042.5700 988.8171 945.5657 892.9286 809.2629
1035.6429 988.1857 943.3600 892.5314 802.0686
1029.6100 987.7429 943.1314 886.1043 798.6943
1029.5171 986.6986 939.9571 885.6286 796.0700
1025.7286 985.9400 938.3543 878.5543 794.8943
1024.7886 985.3150 936.8671 876.0129 787.9129
1020.2000 980.7129 936.0171 875.7229 784.4971
1019.8900 978.5486 935.1100 873.6500 783.8443
1019.1450 972.8667 933.2167 872.7100 783.6071
1015.8357 972.1400 932.7029 868.9871 780.6686
1010.0100 971.6914 932.3829 867.4300 775.4300
1009.8129 970.0514 931.1629 864.4250 765.1743
1005.4300 969.4086 921.1271 858.0614 762.3543
1004.7071 968.6471 920.9800 856.1443 739.0971
1001.7000 967.7600 918.5214 847.4871 727.3629

(6) &5 Jsxl
(OsY) 58 (3o gpiall Adyliall Aall) oyl Sialaal 5 jlasi¥) o dsail Ayl adl)
DtV 73503 Cilalaal )38al) o8 sl Glalaal 3y084l) a8
B, | 967.064 I [ 967.064
B, | 78.577 T | 78.577
(7) 68 Jsasd
4605l A8Lal) Jen ¢ senad inlly 5p0all ail)

&w‘ﬁ\ Jdeall Hlasa el Jaall Hlasa c__gl.ﬂ\ Jaall Hlaaa D3 Jeall lasa
1 1010.0100 1014.5590 54 1051.6857 1060.3327
2 985.9400 981.2397 55 1064.5843 1075.4091
3 998.8029 1000.3746 56 1019.8900 1022.4816
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£2017/ & iy, 1a¥1g A 5LasY poleld L3V! dxel> Ao 18 30l 9 el
4 969.4086 965.0391 57 986.6986 983.2955
5 1005.4300 1009.6325 58 995.9129 998.1549
6 1004.7071 1007.2522 59 989.5257 993.8023
7 921.1271 920.4534 60 1020.2000 1025.3067
8 901.2414 900.6253 61 1009.8129 1012.0659
9 868.9871 870.8696 62 987.7429 985.3637
10 796.0700 800.5545 63 932.3829 925.0565
11 873.6500 877.4407 64 956.4986 954.9177
12 819.4814 839.6231 65 968.6471 963.0225
13 783.6071 756.1976 66 901.4357 903.2528
14 783.8443 767.0841 67 892.9286 897.9467
15 762.3543 688.0759 68 885.6286 889.5689
16 727.3629 600.9971 69 856.1443 856.4168
17 739.0971 655.8376 70 833.2314 848.3693
18 765.1743 711.0622 71 823.9586 844.0924
19 809.5300 824.8278 72 872.7100 874.2028
20 813.7300 830.0181 73 935.1100 931.7609
21 802.0686 813.4937 74 911.1943 908.3667
22 858.0614 860.2174 75 958.1929 956.9522
23 875.7229 880.5903 76 950.8000 952.8757
24 918.1929 913.3113 77 936.8671 936.1164
25 936.0171 933.9491 78 978.5486 975.1290
26 931.1629 922.7695 79 988.8171 989.5454
27 970.0514 967.0544 80 1019.1450 1019.7569
28 1025.7286 1031.3254 81 1035.6429 1041.6601
29 1029.6100 1037.9942 82 980.7129 977.1582
30 1042.5700 1045.6192 83 945.5657 946.6918
31 1057.0000 1066.9444 84 972.1400 971.0862
32 943.3600 944.6070 85 985.3150 979.1945
33 1001.7000 1004.9190 86 1029.5171 1034.5635
34 988.1857 987.4463 87 992.3914 995.9652
35 999.8700 1002.6280 88 886.1043 892.4223
36 989.2286 991.6632 89 950.0833 950.8248
37 932.7029 927.3163 90 971.6914 969.0696
38 920.9800 918.1064 91 938.3543 938.2645
39 876.0129 883.6578 92 878.5543 886.6490
40 775.4300 728.9805 93 798.6943 807.2554
41 787.9129 785.4162 94 784.4971 776.7365
42 794.8943 793.3096 95 780.6686 743.6942
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s ,1a¥1g LY pylall LT dxsl> Aowo 18 30! 9 el
43 809.2629 819.3338 96 815.3829 834.9400
44 867.4300 867.4336 97 910.0471 905.8323
45 917.7057 910.8589 98 933.2167 929.5505
46 918.5214 915.7264 99 945.9314 948.7639
47 847.4871 852.4721 100 892.5314 895.2136
48 964.3086 958.9803 101 939.9571 940.3947
49 967.7600 961.0034 102 972.8667 973.1056
50 1015.8357 1017.1196 103 1050.7314 1054.7915
51 1024.7886 1028.2481 104 943.1314 942.5085
52 1076.0929 1088.0532 105 864.4250 863.8860
53 1044.5743 1049.9546
(1) & s
AL, A5l L g aonal 2 lly Ainl) i) (e A8 _
Low 1
1100
1000
900
800
700
600
500 T T T T T

N 0 4 Y0 A U 4 0 A 0 A0 A 0 A O - 0 oA Y o
‘—c‘—cmmmmwrwrmmnonohhcococnma

JLA.\A(‘;'LQS

s (6)dsiadl b slandl (DL ) 1 il gl e (10) 28Dl 3k e slae¥
G=1—[1—F(x, &))"

t (S (1010.0100) 2 Lsloca Janyl Anal 3550 38Ul 3 Jasll e s} Jaxa oIS 13) ¢ Dliad
F(x, {,&) = 0.82223

s Al Dl (0.9684) ssbons oyiins SIS AilipeSl BB 3 Jasll e a¥) Jane Cigan Jlaials
aiill A& 1388 (0.9990) (st

(N) 3 (1) Jsaall 8 Al cllal) (385 dusg yaal) 5aUall adgiall Jlaia¥) alaly aalill Qe clly e ol
:oUJ\dj@\g&S}(&»ZOclgc 16 ¢« 14 < 12 « 1()‘8‘66462)@&\?:\53\331.:‘;\”}6@
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8ol s
(8) pd Jsaall
AilyeS) A8 8 Jaall ey g samal gigial) JLiia¥)
Sl Jara 4 6 8 10 12 14 16 18 20
# Jaall Olia | Clpda [ clpiaw | clpin || lsin || Clpia || Clia | cliia || clsin || clgia
1 1010.0100 || 0.9684 || 0.9990 || 1.0000 || 1.0000 || 1.0000 || 1.0000 || 1.0000 || 1.0000 || 1.0000 || 1.0000
2 985.9400 || 0.9214 || 0.9938 || 0.9995 || 1.0000 || 1.0000 || 1.0000 || 1.0000 || 1.0000 || 1.0000 || 1.0000
3 998.8029 || 0.9500 || 0.9975 || 0.9999 || 1.0000 || 1.0000 || 1.0000 || 1.0000 || 1.0000 || 1.0000 || 1.0000
4 969.4086 || 0.8726 | 0.9838 || 0.9979 || 0.9997 || 1.0000 || 1.0000 || 1.0000 || 1.0000 || 1.0000 || 1.0000
5 1005.4300 || 0.9616 || 0.9985 || 0.9999 || 1.0000 || 1.0000 || 1.0000 || 1.0000 || 1.0000 || 1.0000 || 1.0000
6 1004.7071 || 0.9604 || 0.9984 || 0.9999 || 1.0000 || 1.0000 || 1.0000 || 1.0000 || 1.0000 || 1.0000 || 1.0000
7 921.1271 || 0.6720 || 0.8924 || 0.9647 || 0.9884 || 0.9962 || 0.9988 || 0.9996 || 0.9999 || 1.0000 || 1.0000
8 901.2414 || 0.5791 || 0.8229 || 0.9254 || 0.9686 || 0.9868 | 0.9944 || 0.9977 || 0.9990 || 0.9996 || 0.9998
9 868.9871 || 0.4368 || 0.6828 || 0.8213 || 0.8994 || 0.9433 || 0.9681 || 0.9820 || 0.9899 || 0.9943 || 0.9968
10 796.0700 || 0.2030 || 0.3649 || 0.4938 || 0.5966 || 0.6785 || 0.7438 || 0.7958 || 0.8373 || 0.8703 || 0.8966
11 873.6500 || 0.4562 || 0.7043 || 0.8392 || 0.9125 || 0.9524 || 0.9741 || 0.9859 || 0.9924 || 0.9958 || 0.9977
12 819.4814 || 0.2634 || 0.4574 || 0.6004 || 0.7056 || 0.7832 || 0.8403 || 0.8824 || 0.9133 || 0.9362 || 0.9530
13 783.6071 || 0.1761 || 0.3211 || 0.4407 || 0.5392 || 0.6203 || 0.6871 || 0.7422 || 0.7876 || 0.8250 || 0.8558
14 783.8443 || 0.1766 | 0.3219 || 0.4417 || 0.5402 || 0.6214 || 0.6882 || 0.7433 || 0.7886 || 0.8259 || 0.8567
15 762.3543 || 0.1374 || 0.2559 || 0.3581 || 0.4463 || 0.5223 || 0.5880 || 0.6446 || 0.6934 || 0.7355 || 0.7718
16 727.3629 || 0.0903 || 0.1725 || 0.2472 || 03152 || 0.3771 || 0.4333 || 0.4845 || 05311 || 0.5734 || 0.6120
17 739.0971 || 0.1041 || 0.1973 || 0.2809 || 0.3557 || 0.4228 || 0.4829 || 0.5367 || 0.5849 || 0.6281 || 0.6668
18 765.1743 || 0.1420 || 0.2639 || 0.3684 || 0.4581 || 0.5351 || 0.6011 || 0.6578 || 0.7064 || 0.7481 || 0.7838
19 809.5300 || 0.2361 || 0.4165 || 0.5543 || 0.6595 || 0.7399 || 0.8013 || 0.8483 || 0.8841 || 0.9115 || 0.9324
102 972.8667 || 0.8839 || 0.9865 || 0.9984 || 0.9998 | 1.0000 || 1.0000 || 1.0000 || 1.0000 || 1.0000 || 1.0000
103 1050.7314 || 0.9970 || 1.0000 || 1.0000 || 1.0000 || 1.0000 || 1.0000 || 1.0000 || 1.0000 || 1.0000 || 1.0000
104 943.1314 || 0.7712 || 0.9476 || 0.9880 || 0.9973 || 0.9994 || 0.9999 || 1.0000 || 1.0000 || 1.0000 || 1.0000
105 864.4250 || 0.4182 | 0.6615 || 0.8031 || 0.8854 || 0.9334 || 0.9612 || 0.9774 || 0.9869 | 0.9924 || 0.9956
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