
 "لتوزيع الموجست علمتت  الم تقريبيةالتقذير الطرائق  مقارنة"
 

 المستخمص

 

Abstract 
The goal beyond this Research is to review methods that used to estimate 

Logistic distribution parameters. An exact estimators method which is the 

Moment method, compared with other approximate estimators obtained 

essentially from White approach such as: OLS, Ridge, and Adjusted Ridge as a 

suggested one to be applied with this distribution. The Results of all those 

methods are based on Simulation experiment, with different models and variety 

of  sample sizes. The comparison had been made with respect to two criteria: 

Mean Square Error (MSE) and Mean Absolute Percentage Error (MAPE).   

 المقذمة  1.1

(S 

– Shaped)Biology

EpidemiologyPsychology

Technology

MarketingPhysics

EnergyHydrology 
5481  Verhulst, 

P.F.



                                                                                                                       
     

274 
 "ريبية لمعلمتي التوزيع اللوجستي"مقارنة طرائق التقدير التق

 

 

 

 
 

 هذف البحث  1.1
Exact

White

5  

5.1         Logistic Distribution

(1)

(7)

5.5 Characteristics of the Distribution                  
IProbability Density Function (pdf)       

(5)

2

1

),;(















 


































t

e

t

e
tf               ;  -∞ < x < ∞              … (1) 

Logistic( μ = 0, σ = 1 )

)
3

,0(
2

N 

IICumulative Distribution function (cdf)   
(5)












 




t

e

tF

1

1
),;(             ;  -∞ < x < ∞                             … (2) 

 )(1)()( tFtFtf   



                                                                                                                       
     

275 
 "ريبية لمعلمتي التوزيع اللوجستي"مقارنة طرائق التقدير التق

 

 

 

 
 

IIIMoment Generating Function (mgf)  
(5)

 

   tt
t

etM 
 11)(                            … (3)  

 ttB
t

etM 
 1,1)(

Γ(·)

B(· , ·)

t(t = 0) )0(M    

                                                                           … (4)  

3t(t=0)

3

22
2)0(


 M                                               … (5) 

IV  Mean  and Variance                                  

    4 

)(tE                                                                     
45

 2)()2()( tEtEtVar   

3

22
)(


tVar                                                                   … (6)     

2Estimation Methods                                              

1 2
(6)

                          Method of Moments (MOM)

 )(
1

tEM  

tm 
1

 

t̂                                                                                        … (7) 

 
2
12

)( MtVarM   

 
n

n

i i
t

m


 1

2

2
 

d
S




3
ˆ                                                                                       … (8) 



                                                                                                                       
     

276 
 "ريبية لمعلمتي التوزيع اللوجستي"مقارنة طرائق التقدير التق

 

 

 

 
 

 

2

1

2

1























 

n

i
t

n

n

i i
t

d
S

n

i  

 

2 2  Ordinary Least Squares (OLS)
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 الجانب التجريب .  3
1.3

MATLAB version 8.0 (Release 14)
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1.2.3(MSE)Mean Squared Error
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2.2.3 (MAPE)Mean Absolute Percentage  Error
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 النتائج   3.3 
MSEMAPE

(1)μ

Model Sample size 
Method 

MOM OLS Ridg. ARidg. 

I 

15 1.0059 1.0031 0.9684 0.9836 

30 1.0056 1.0004 0.9834 0.9912 

100 1.0010 0.9992 0.9967 1.0017 

II 

15 1.0118 0.9383 0.9717 1.0063 

30 1.0113 0.9663 0.9839 1.0008 

100 1.0012 0.9933 0.9985 1.0035 

III 

15 1.0177 0.8815 0.9749 1.0094 

30 1.016 0.9300 0.9843 1.0012 

100 1.0031 0.9829 1.0002 1.0053 

IV 

15 1.0236 0.8264 0.9781 1.0126 

30 1.0226 0.8882 0.9848 1.0017 

100 1.0041 0.9684 1.0020 1.0070 
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(2)MSE μ

Model Sample size 
Method 

Best 
MOM OLS Ridg. ARidg. 

I 

15 0.05901 0.02014 0.025017 0.02413 OLS 

30 0.02784 0.00977 0.01070 0.0104 OLS 

100 0.0085 0.0026 0.0027 0.0026 OLS 

II 

15 0.2360 0.09312 0.08056 0.08019 ARidg. 

30 0.1113 0.04235 0.03908 0.03894 ARidg. 
100 0.0342 0.01083 0.01065 0.01061 ARidg. 

III 

15 0.5311 0.1939 0.1812 0.1733 ARidg. 
30 0.2506 0.0950 0.0879 0.0861 ARidg. 
100 0.0771 0.0245 0.0237 0.0239 ARidg. 

IV 

15 0.9443 0.3222 0.3114 0.3040 ARidg. 
30 0.4455 0.1563 0.1648 0.1521 ARidg. 
100 0.1371 0.0426 0.0422 0.0438 Ridg. 

(3)MAPE μ

Model Sample size 
Method 

Best 
MOM OLS Ridg. ARidg. 

I 

15 0.1380 0.1197 0.1232 0.1116 ARidg. 

30 0.1099 0.0773 0.0812 0.0800 OLS 

100 0.0501 0.0415 0.0416 0.0412 ARidg. 

II 

15 0.2444 0.2379 0.2219 0.2232 Ridg. 

30 0.1852 0.1546 0.1546 0.1615 OLS 

100 0.0811 0.0832 0.0823 0.0824 MOM 

III 

15 0.3611 0.3494 0.3270 0.3349 Ridg. 

30 0.2700 0.2437 0.2298 0.2320 Ridg. 

100 0.1389 0.1253 0.1232 0.1237 Ridg. 

IV 

15 0.4923 0.4500 0.4465 0.4334 ARidg. 

30 0.3333 0.3054 0.3241 0.3093 OLS 

100 0.1742 0.1679 0.1649 0.1642 ARidg. 

2OLS

ARidg.

(n=100)Ridg.3

OLS(n=30)

 Ridg.
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(4)σ

Model Sample size 
Method 

MOM OLS Ridg. ARidg. 

I 

15 0.4737 0.5427 0.5653 0.5111 

30 0.4887 0.5177 0.5282 0.5052 

100 0.4964 0.5050 0.5081 0.5018 

II 

15 0.9475 1.0818 1.0494 1.0223 

30 1.0104 0.9775 1.0219 1.0351 

100 0.9928 1.0100 1.0067 1.0036 

III 

15 1.4212 1.6155 1.5514 1.5334 

30 1.4662 1.5516 1.5233 1.5156 

100 1.4893 1.5150 1.5075 1.5054 

IV 

15 1.8950 2.1443 2.0580 2.0446 

30 1.9550 2.0668 2.0266 2.0208 

100 1.9857 2.0072 2.0199 2.0080 

(5)MSE σ

Model Sample size 
Method 

Best 
MOM OLS Ridg. ARidg. 

I 

15 0.0133 0.0160 0.0159 0.0086 ARidg. 

30 0.0062 0.0045 0.0047 0.0034 ARidg. 

100 0.0020 0.0008 0.0008 0.0007 ARidg. 

II 

15 0.0535 0.0601 0.0385 0.0344 ARidg. 

30 0.0248 0.0141 0.0146 0.0138 ARidg. 

100 0.0030 0.0033 0.0032 0.0031 MOM 

III 

15 0.1204 0.1257 0.07743 0.0806 Ridg. 

30 0.0558 0.0400 0.0310 0.0318 Ridg. 

100 0.0180 0.0075 0.0070 0.0071 Ridg. 

IV 

15 0.21409 0.2097 0.1401 0.1376 ARidg. 

30 0.09923 0.0698 0.0559 0.0552 ARidg. 

100 0.03212 0.0126 0.0134 0.0130 OLS 
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(6)MAPE σ

Model Sample size 
Method 

Best 
MOM OLS Ridg. ARidg. 

I 

15 0.1898 0.1673 0.1747 0.1354 ARidg. 

30 0.1023 0.0958 0.0986 0.0871 ARidg. 

100 0.4800 0.0464 0.0470 0.0451 ARidg. 

II 

15 0.1505 0.1644 0.1403 0.1354 ARidg. 

30 0.0997 0.0956 0.0885 0.0871 ARidg. 

100 0.4498 0.0464 0.0454 0.0451 MOM 

III 

15 0.1411 0.1606 0.1354 0.1368 Ridg. 

30 0.1064 0.0953 0.0871 0.0876 Ridg. 

100 0.4676 0.0463 0.0451 0.0452 Ridg. 

IV 

15 0.1613 0.1570 0.1359 0.1354 ARidg. 

30 0.0987 0.0948 0.0874 0.0871 ARidg. 

100 0.0513 0.0450 0.0451 0.0463 OLS 

(5)(6)ARidg.

(n=100)MOM

(n=100)OLSRidg.

 والتوصيات . الأستنتاجات4
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