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Abstract  

The paper included approximate methods that give approximate 
solution. There solutions give approximate formulas for the mean 

variance of stratified sampling )yV( st . 



The first method for finding optimal stratum boundaries is 

2
1

Cum.f .proposed by dalenus, then it was studied and adopted by 
many scholars such as serfling 1968.He proposed 
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and found that. He optimal variance for this method 

is 
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In 1976 Thomsen proposed another method namely 3
1

Cum.f where 

He supposed �
∞

∞−

= (y)dyfH(y) 3
1

to find the optimal variance. 

In 1993 AL-Kasab proposed another method namely; 3
2

Cum.f .  

In 1995 AL_Daghistani proposed a new method namely; 6
5

Cum.f  . 
In this research we suggest a new approximation named the; 

8
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Cum.f method of proportional allocation .we assumed 

�
∞

∞−

= (y)dyfD(y) 8
7

,and found that the optimal variance for this method 

is
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A comparison of this method with the above mentioned is given 
depending on three theoretical distributions: Uniform, Normal, and 
exponential distributions. This comparison is made by calculating the 
variance. 

8
7

Cum.f Method showed some variances in results. It has been found 
that this method is the most efficient from other method in uniform 
distribution case. Table (3-1). The larger the value of (^),the more 
efficient the method would be in the normal distribution .the smaller 
the value of (_),the more efficient the method world be in the 
exponential distribution as can be seen from tables ( 3-2 ), ( 3-3).    
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�����������������	�����(stratified Random Sampling)��
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���	�$��(3-1 ) �I5�������+
VVVVV 12345
n,n,n,n,n���������+��$����+�$�

�M�������� ������

����$(L=1 , 2 , 3 , .  .  .,11)��� (d= 2 , 4 , 10)��
��

nV5��nV4 nV3 nV2 nV1 L d 

0.0920 0.0960 0.118 0.333 0.167 1 

0.0229 0.0239 0.0295 0.0833 0.0417 2 

0.0102 0.0106 0.0131 0.0370 0.0185 3 

0.0057 0.0060 0.0074 0.0208 0.0104 4 

0.0037 0.0038 0.0047 0.0013 0.0067 5 

0.0025 0.0027 0.0033 0.0093 0.0046 6 

0.0019 0.0020 0.0024 0.0068 0.0034 7 

0.0014 0.0015 0.0018 0.0052 0.0026 8 

0.00113 0.0012 0.0015 0.0041 0.0021 9 

0.00092 0.00096 0.0012 0.0033 0.0017 10 

0.00076 0.00079 0.00097 0.0028 0.0014 11 

2 

0.1015 0.120 0.167 1.333 0.333 1 

0.0254 0.0275 0.0417 0.333 0.0830 2 

0.011287 0.0122 0.0185 0.148 0.0370 3 

0.00635 0.0069 0.0104 0.0833 0.0208 4 

0.00406 0.0044 0.0067 0.0533 0.0133 5 

0.00282 0.0031 0.0046 0.0370 0.0093 6 

0.00207 0.0022 0.0034 0.277 0.0068 7 

0.001587 0.0017 0.0026 0.0208 0.0052 8 

0.00125 0.0014 0.0021 0.0165 0.0041 9 

0.001015 0.0011 0.0017 0.0133 0.0033 10 

0.000839 0.00091 0.0014 0.0110 0.0028 11 

4 

0.115 0.33 0.26 8.33 0.83 1 

0.0289 0.033 0.068 2.08 0.21 2 

0.01286 0.015 0.026 0.93 0.093 3 

0.0072 0.0083 0.016 0.52 0.052 4 

10 



0.00463 0.0053 0.012 0.33 0.033 5 

0.003216 0.0037 0.0073 0.23 0.023 6 

0.00236 0.0030 0.0054 0.17 0.017 7 

0.001809 0.0021 0.0041 0.13 0.013 8 

0.0014 0.0016 0.0033 0.10 0.010 9 

0.001158 0.0013 0.0026 0.083 0.0083 10 

0.0009569 0.0011 0.0022 0.069 0.0069 11 
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n,n,n,n,n���������+��$����+�$�

��� �������������

�����$(L =1,2,3, .  .  . ,11) ��  (� =0.21 ,5 , 10)��
 

� L nV1 nV2 nV3 nV4 nV5 

1 0.088 0.119 0.082 0.081 0.0820647 

2 0.022 0.030 0.0205 0.0204 0.0205162 

3 0.00970 0.013 0.00910 0.00900 0.009118303 

4 0.00548 0.00759 0.00512 0.00511 0.005129 

5 0.00350 0.00480 0.00328 0.00327 0.0032826 

6 0.00244 0.00333 0.00228 0.00227 0.00228 

7 0.001790 0.002450 0.001672 0.001669 0.00167 

8 0.001371 0.001875 0.001280 0.001278 0.001282 

9 0.001083 0.001875 0.001012 0.001001 0.001013 

10 0.008773 0.001199 0.0008195 0.0008177 0.0008206 

0.21 

11 0.000725 0.000991 0.000677 0.000675 0.000678 

5 1 2.09 68.02 0.39 0.15 0.1290 



2 0.52 17.004 0.090 0.04 0.0322 

3 0.23 7.56 0.040 0.010 0.0143 

4 0.13 4.25 0.020 0.0096 0.00806 

5 0.083 2.721 0.016 0.00617 0.00516 

6 0.058 1.889 0.011 0.00428 0.00358 

7 0.0426 1.388 0.00816 0.00315 0.00263 

8 0.033 1.063 0.00625 0.00241 0.00201 

9 0.026 0.839 0.0049 0.00190 0.00159 

10 0.021 0.687 0.00399 0.00154 0.00129 

11 0.017 0.562 0.00330 0.00127 0.00106 

1 4.178 272.069 0.565 0.177 0.142 

2 1.044 68.02 0.141 0.044 0.035 

3 0.464 30.229 0.062 0.019 0.0158 

4 0.261 17.004 0.035 0.011 0.0089 

5 0.167 10.882 0.022 0.0071 0.0057 

6 0.116 7.557 0.016 0.0049 0.0039 

7 0.085 5.552 0.0115 0.0036 0.0029 

8 0.065 4.251 0.0088 0.0028 0.0022 

9 0.052 3.359 0.0070 0.0022 0.0015 

10 0.042 2.721 0.0057 0.0018 0.0014 

10 

11 0.034 2.248 0.0046 0.0014 0.0011 
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n,n,n,n,n�������$�����+� ������+�$�

�	<���

�����$(L =1,2,3, .  .  . ,11) ����3.6),2.50.1,(� =��
�������������������������������� 

�  L nV1 nV2 nV3 nV4 nV5 

1 3.333 225 0.483 0.164 0.135 

2 0.833 56.25 0.121 0.041 0.034 

3 0.370 25 0.053 0.0182 0.01499 

4 0.208 14.063 0.030 0.0103 0.0084 

5 0.133 9 0.019 0.0066 0.0054 

6 0.093 6.25 0.013 0.0046 0.0037 

7 0.068 4.592 0.0098 0.0034 0.0028 

8 0.052 3.516 0.0075 0.0026 0.0021 

9 0.041 2.778 0.0059 0.0020 0.0017 

0.1 

10 0.033 2.25 0.0048 0.0016 0.0014 



11 0.028 1.860 0.0039 0.0014 0.0011 

1 0.133 0.36 0.097 0.086 0.085 

2 0.033 0.09 0.024 0.022 0.021 

3 0.015 0.04 0.011 0.0096 0.0095 

4 0.0083 0.023 0.0060 0.0054 0.0053 

5 0.0053 0.014 0.0039 0.0035 0.0034 

6 0.0037 0.01 0.0027 0.0024 0.0024 

7 0.0027 0.0073 0.0020 0.0018 0.0017 

8 0.0021 0.0056 0.0015 0.0013 0.0013 

9 0.0016 0.0044 0.0012 0.0011 0.00105 

10 0.0013 0.0036 0.00097 0.00083 0.00085 

2.5 

11 0.001 0.0030 0.00080 0.00071 0.00070 

1 0.093 0.174 0.0804 0.0803 0.0808 

2 0.023 0.043 0.0201 0.0200 0.0202 

3 0.010 0.019 0.00894 0.00892 0.00898 

4 0.0058 0.011 0.00503 0.00502 0.00505 

5 0.0037 0.0069 0.00322 0.00321 0.00323 

6 0.0026 0.0048 0.00224 0.00223 0.00225 

7 0.0015 0.0035 0.001641 0.001638 0.001649 

8 0.0013 0.0027 0.001256 0.001254 0.001263 

9 0.0011 0.0021 0.0009929 0.0009913 0.00099802 

10 0.00092 0.0017 0.0009914 0.0009961 0.0008084 

3.6 

11 0.00077 0.0014 0.0006646 0.0006636 0.0006681 

��

�M�:����2���������������������	�����	�����������
�nV5 ����	������������2
����3�

�������������	����>�7�/K����
���3�����$��������=&��(2.5)���$�2�����������.-"�

��"���3���A�����25(8��O�����.-"���3���	������������"�25(K����3�����$��������3�
(2.5) 

 (3-3)���������#�$�����%�Conclusions������

�M������������8
7

fcum����6��B36�����)DA3����>����7�/K���������+� ����������(��	��������

��������#����M��������)ynV( st�����������2
����������.-"��()ynV( st���>������(��7�+/K����+(�

�����M�������� ��������0��������� ����������(���(��������������
�)ynV( st��������+�����
����2
����3�

�����>��������������	�����	���7�/K���
���3�����$����)���3����	+�O��,6���.-+"�����+������

����"��	��25(K��������������0.21� =���������+"��+A������.-"���3�������25+(K������+����+(���

5�,10� ==�0��������� ����������(��	<��(�������
��)ynV( st������	��������������3����3�

����������	������>����7�/K����������
���3�����$��3.6� =����������+	������+�����+
���3�������

������.-"��(�2
�����������	���!�����6���+(�����������0.1�,2.5� ==�
����������� �!�"�#$%$����&��'�(�)�

�	*���"����!����+,-.�"���)�/����0���"��)/1$���2�"�3-��.�"�
�4����"56�������7)"�/��+$8��&���'�(��)�9:-����;�(��7��
��<,-+=�	��0�"�>�?����@-A"	*��
��



$��1�����
1. -AL-Daghistani, Taymoor Hisham. (1995)."An 

Approximately Optimal Stratification     Using 
 Proportional Allocation".M.S.C University of 
Mosul.   

2. AL-Hasso, Azhar abdulrazaq.(1996)."A Method For 
Obtaining Stratum Boundaries Using Neyman 
Allocation" M.S.C Thesis University of Mosul. 

3. -AL-Kassab. MMT. (1993)." Approximately Optimal 
Stratitication Using Proportional Allocation".J of 
Tanmiat AL-Rafidain. 

4. -Iachan ,R.(1985) "Optimum Stratum Boundaries For 
Shellfish surveys" ,J.Of Biometrics. 

5. -Serfling.R.S.(1968)."Approximately Optimal 
Stratitication" J.Amer Stat.Ass. 

6. -Thomsen Ib (1976)."Acomparison of Approximately 
Optimal Stratification Given Proportional Allocation 
With Other Methods of Stratification and Allocation" 
Metrika. Band 23. 

 


