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        4.1.1  �01+�	ก��
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�%�
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 ,�������ก���!	�2
��	+�)
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-�'(����($��
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-��
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&'��
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���"�����ก�%���)11�ก�Rก�����-����
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�����-�' 4.1 (�/�)   
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4.2  ���!��ก
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�����
��
&����
�ก
��ก�� !�"�!��� 

 
�ก,
�-��ก�����	
�
ก��,ก%*�������)�-�'*�%���	
�
ก��-���+(��
ก����
ก������
,�%� 
���%�(��-�'-��ก����
-�ก*�%�
$/��	�&�
"aR
�ก��
 �b ".R. 2553 G�� 	(T��
 �b ".R. 2554 (�
-��ก��	�����	-���ก���%�(����ก��	ก���%��ก"�/������,�/	�&�
 "aT���( G�� ก�กc��( �b ".R. 
2554 C�'����	�2
����/�
���	���
�กก����
ก������������� !-���+(��
,�/��$/��	���
��
K 
��(��G�.����	�2
�����*�%���
��  
  

�����-�' 4.2  �%�(��ก��	ก���%��ก"�/��-�'	�2
��
,��*(/�)� ��
	�2
+
�� ,����
-��) �
	�&�
  
   "aR
�ก��
 2553 ก/�
ก��,ก%*�������)� 
 

	�&�
"aR
�ก��
  ".R. 2553 
��
-�' ���	�%� (กก.) �/���ก (กก.) ���	��� (กก.) %���	��� 

1 154.70 149.90 4.80 3.1 
2 873.00 866.80 6.20 0.7 
3 746.00 742.80 3.20 0.4 
4 194.00 193.40 0.60 0.3 
5 147.50 147.30 0.20 0.1 
6 981.80 971.80 10.00 1.0 
7 1024.30 1,009.70 14.60 1.4 
8 298.40 296.00 2.40 0.8 
9 1165.25 1,146.65 18.60 1.6 

10 1,425.75 1,416.75 9.00 0.6 
11 339.55 337.55 2.00 0.6 
12 1,737.50 1,726.90 11.60 0.6 
13 1,174.80 1,165.20 9.60 0.8 
14 141.70 140.90 0.80 0.6 
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�����-�' 4.2 (�/�) 
 

	�&�
"aR
�ก��
  ".R. 2553 
��
-�' ���	�%� (กก.) �/���ก (กก.) ���	���(กก.) %���	��� 
15 159.40 154.40 5.00 3.1 
16 272.30 270.70 1.60 0.6 
17 323.00 321.60 1.40 0.4 
18 1,124.55 1,114.75 9.80 0.9 
19 1,124.21 1,106.01 18.20 1.6 
20 1,101.52 1,088.52 13.00 1.2 
21 780.75 776.75 4.00 0.5 
22 387.65 384.05 3.60 0.9 
23 85.90 79.70 6.20 7.2 
24 1,234.10 1,221.50 12.60 1.0 
25 776.75 763.25 13.50 1.7 

��( 17,775.38 17,592.88 182.50 1.0 
 
 �/�	f��'����	���	�&�
"aR
�ก��
 ".R. 2553 

       X  =  ���.�

��
 

   =   7.3 กก. 
 
�ก�����-�'  4.2 "��/� ���G)���
��	�%���( 17,775.38 กก. *�%������-�'�/���ก(� 
17,592.88 กก.  ,�����	����
ก����
ก������ 182.50 กก. ���	�2
�%���� 1.00 �/��/�	f��'���� 
	�&�
"aR
�ก��
 	-/�ก�� 7.3 กก. 
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Tests performed with unequal sample sizes

 

��"-�' 4.4  P \ Chart ,���ก��	ก���%��ก"�/���
	�&�
"aR
�ก��
 2553  ก/�
ก��,ก%*�������)� 
 
�����-�' 4.3  �%�(��ก��	ก���%��ก"�/��-�'	�2
��
,��*(/�)� ��
	�2
+
�� ,����
-��) �
	�&�
  
   .�
���( 2553 ก/�
ก��,ก%*�������)� 

 
	�&�
.�
���(  ".R. 2553 

��
-�' ���	�%� (กก.) �/���ก (กก.) ���	��� (กก.) %���	��� 
1 1,109.85 1,093.85 16.00 1.4 
2 378.95 373.75 5.20 1.3 
3 410.90 404.90 6.00 1.5 
4 842.70 842.70 0.00 0 
5 802.90 783.90 19.00 2.4 
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�����-�' 4.3 (�/�)   
 

	�&�
.�
���(  ".R. 2553 
��
-�' ���	�%� (กก.) �/���ก (กก.) ���	���(กก.) %���	��� 

6 1,012.15 996.95 15.20 1.5 
7 1,078.75 1,066.35 12.40 1.2 
8 187.70 184.10 3.60 1.9 
9 114.20 113.90 0.30 0.3 

10 267.80 266.40 1.40 0.5 
11 299.55 297.35 2.20 0.7 
12 232.90 213.70 1.20 0.5 
13 1,065.25 1,036.75 28.50 2.7 
14 643.00 633.20 9.80 1.5 
15 732.15 722.35 9.80 2.3 
16 571.60 563.80 7.80 1.4 
17 418.80 413.80 5.00 1.2 
18 350.90 338.70 12.20 3.5 
19 468.75 463.15 5.60 1.2 
20 769.85 767.05 2.80 0.4 
21 727.75 721.55 6.20 0.9 
22 950.85 938.25 12.60 1.4 
23 777.70 766.70 11.00 1.4 
24 224.10 212.50 11.60 5.2 

��( 14,421.05 14,215.65 205.40 1.4 
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 �/�	f��'����	���	�&�
.�
���( ".R. 2553 

X  = ���.�

��
 

                       = 8.56 กก. 
 
�ก�����-�' 4.3 "��/� ���G)���-�'
��	�%���( 14,421.05 กก. *�%������-�'�/���ก(� 
14,215.65 กก. ,�����	����
ก����
ก������ 205.40 กก. ���	�2
�%���� 1.4 �/�	f��'����	�&�
     
.�
���(	-/�ก�� 8.56 กก. 
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Tests performed with unequal sample sizes

 

��"-�' 4.5  P \ Chart ,���ก��	ก���%��ก"�/���
	�&�
.�
���( 2553  ก/�
ก��,ก%*�������)� 
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�����-�' 4.4  �%�(��ก��	ก���%��ก"�/��-�'	�2
��
,��*(/�)� ��
	�2
+
�� ,����
-��) �
	�&�
 
   (ก���(  2554 ก/�
ก��,ก%*�������)� 
 

	�&�
(ก���(  ".R. 2554 
��
-�' ���	�%� (กก.) �/���ก (กก.) ���	���(กก.) %���	��� 

1 31.80 30.40 1.40 4.4 
2 131.30 128.10 3.20 2.4 
3 900.90 887.10 13.80 1.5 
4 398.80 385.40 13.40 3.4 
5 514.55 508.55 6.00 1.2 
6 301.20 300.00 1.20 0.4 
7 436.70 416.90 19.80 4.5 
8 884.50 884.50 0.00 0 
9 823.75 799.75 24.00 2.9 

10 1,233.85 1,223.25 10.60 0.9 
11 1,140.75 1,118.95 21.80 1.9 
12 792.65 781.45 11.20 1.4 
13 222.30 216.50 5.80 2.6 
14 252.60 251.40 1.20 0.5 
15 197.50 195.70 2.00 1.0 
16 29.10 29.10 0.00 0 
17 1,285.25 1,279.25 6.00 0.5 
18 846.35 836.95 9.40 1.1 
19 1,023.40 1,012.40 11.00 1.1 
20 1,065.50 1,055.50 10.00 0.9 
21 1,115.75 1,098.55 17.20 1.5 
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�����-�' 4.4 (�/�) 
 

	�&�
(ก���(  ".R. 2554 
��
-�' ���	�%� (กก.) �/���ก (กก.) ���	��� (กก.) %���	��� 
22 848.55 800.15 48.40 5.7 
23 504.75 489.75 15.00 2.8 
24 299.35 293.35 6.00 2.0 
25 346.10 344.50 1.60 0.5 

��( 15,627.45 15,367.45 260.00 1.7 
 
 �/�	f��'����	���	�&�
(ก���( ".R. 2553 

X  = �	�

��
 

      = 10.4 กก. 

 
�ก�����-�' 4.4 "��/� ���G)���-�'
��	�%���( 15,627.45 กก. *�%������-�'�/���ก(� 
15,367.45 กก. ,�����	����
ก����
ก������ 260.00 กก. ���	�2
�%���� 1.7 �/�	f��'����	�&�

(ก���(	-/�ก�� 10.4 กก. 
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P Chart of January

Tests performed with unequal sample sizes

 
��"-�' 4.6  P \ Chart ,���ก��	ก���%��ก"�/���
	�&�
 (ก���( 2554  ก/�
ก��,ก%*�������)� 
 
�����-�' 4.5  �%�(��ก��	ก���%��ก"�/��-�'	�2
��
,��*(/�)� ��
	�2
+
�� ,����
-��) �
	�&�
 
   ก)(��"�
.!  2554 ก/�
ก��,ก%*�������)� 
 

	�&�
ก)(��"�
.!  ".R. 2554 
��
-�' ���	�%� (กก.) �/���ก (กก.) ���	��� (กก.) %���	��� 

1 300.60 300.60 0.00 0 
2 101.80 98.60 3.20 3.1 
3 368.40 354.60 13.80 3.7 
4 490.7 484.70 6.00 1.2 
5 520.20 519.00 1.20 0.2 
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�����-�' 4.5 (�/�) 
 

	�&�
ก)(��"�
.!  ".R. 2554 
��
-�' ���	�%� (กก.) �/���ก (กก.) ���	��� (กก.) %���	��� 

6 51.50 51.50 0.00 0 
7 461.30 441.50 19.80 4.3 
8 3,025.10 3,025.10 0.00 0 
9 191.50 167.50 24.00 12.5 

10 589.70 567.90 21.80 3.7 
11 865.10 853.90 11.20 1.3 
12 419.20 419.20 0.00 0 
13 689.17 683.37 5.80 0.8 
14 469.80 468.60 1.20 0.3 
15 319.20 317.20 2.00 0.6 
16 311.90 305.90 6.00 1.9 
17 479.20 469.80 9.40 2.0 
18 586.15 586.15 0.00 0 
19 353.20 342.20 11.00 3.1 
20 1,152.55 1,142.55 10.00 0.9 
21 345.45 328.25 17.20 5.0 

��( 12,091.72 11,928.12 163.60 1.4 
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 �/�	f��'����	���	�&�
ก)(��"�
.! ".R. 2554 

X  = �	
.	

��
 

      = 7.97 กก. 
 
�ก�����-�' 4.5 "��/� ���G)���-�'
��	�%���( 12,091.72 กก. *�%������-�'�/���ก(� 
11,928.12กก. ,�����	����
ก����
ก������ 163.60 กก. ���	�2
�%���� 1.4 �/�	f��'����	�&�
      
ก)(��"�
.! 	-/�ก��7.97 กก. 
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Tests performed with unequal sample sizes

 

��"-�' 4.7  P \ Chart ,���ก��	ก���%��ก"�/���
	�&�
ก)(��"�
.! 2554  ก/�
ก��,ก%*�������)� 
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�����-�' 4.6  �%�(��ก��	ก���%��ก"�/��-�'	�2
��
,��*(/�)� ��
	�2
+
�� ,����
-��) �
	�&�
 
   (�
��(  2554 ก/�
ก��,ก%*�������)� 
 

	�&�
(�
��(  ".R. 2554 
��
-�' ���	�%� (กก.) �/���ก (กก.) ���	���(กก.) %���	��� 

1 854.65 840.05 14.60 1.7 
2 758.20 748.00 10.20 1.3 
3 1,065.35 1,060.35 5.00 0.5 
4 402.10 386.10 16.00 3.9 
5 54.40 52.40 2.00 3.7 
6 243.80 241.00 2.80 1.1 
7 451.60 448.00 3.60 0.8 
8 151.20 144.00 7.20 4.8 
9 91.50 90.90 0.60 0.7 

10 318.60 308.20 10.40 3.3 
11 701.05 691.05 10.00 1.4 
12 998.60 989.20 9.40 0.9 
13 555.70 545.70 10.00 1.8 
14 486.40 478.60 7.80 1.6 
15 1,695.01 1,677.61 17.40 1.0 
16 206.30 202.10 4.20 2.0 
17 330.80 327.00 3.80 1.2 
18 27.40 24.40 3.00 10.9 
19 270.50 268.10 2.40 0.9 
20 273.85 261.85 12.00 4.4 
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�����-�' 4.6 (�/�)   
 

	�&�
(�
��(  ".R. 2554 
��
-�' ���	�%� (กก.) �/���ก (กก.) ���	��� (กก.) %���	��� 
21 312.50 309.30 3.20 1.0 
22 322.35 305.35 17.00 5.2 
23 233.55 220.55 13.00 5.6 
24 576.90 571.70 5.20 0.9 
25 300.00 296.80 3.20 1.1 
26 461.80 450.20 11.60 2.5 
27 1,260.10 1,237.70 22.40 1.8 

��( 13,404.21 13,176.21 228.00 1.7 
 

 �/�	f��'����	���	�&�
(�
��( ".R. 2554 

X  = ���

��
 

      = 8.44 กก. 

 
�ก�����-�' 4.6 "��/� ���G)���-�'
��	�%���( 13,404.21 กก. *�%������-�'�/���ก(� 
13,190.81กก. ,�����	����
ก����
ก������ 228 กก. ���	�2
�%���� 1.7 �/�	f��'����	�&�

(�
��(	-/�ก�� 8.44 กก. 
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P Chart of March

Tests performed with unequal sample sizes

 

��"-�' 4.8  P \ Chart ,���ก��	ก���%��ก"�/���
	�&�
(�
��( 2554  ก/�
ก��,ก%*�������)� 
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�����-�' 4.7  �%�(��ก��	ก���%��ก"�/��-�'	�2
��
,��*(/�)� ��
	�2
+
�� ,����
-��) �
	�&�
 
   	(T��
  2554 ก/�
ก��,ก%*�������)� 
 

	�&�
	(T��
 ".R. 2554 
��
-�' ���	�%� (กก.) �/���ก (กก.) ���	��� (กก.) %���	��� 

1 355.81 344.61 11.20 3.1 
2 130.30 124.70 5.60 4.3 
3 250.30 247.30 3.00 1.2 
4 189.00 185.00 4.00 2.1 
5 497.60 469.60 28.00 5.6 
6 709.25 695.05 14.20 2.0 
7 693.45 673.25 20.20 2.9 
8 148.65 144.65 4.00 2.7 
9 503.00 485.40 17.60 3.5 

10 916.70 903.70 13.00 1.4 
11 756.06 737.86 18.20 2.4 
12 1,336.50 1,323.30 13.20 0.9 
13 926.70 912.30 14.40 1.6 
14 278.75 278.35 0.40 0.1 
15 79.80 79.40 0.40 0.5 
16 336.50 334.90 1.60 0.5 
17 510.00 502.40 7.60 1.5 
18 368.30 367.70 0.60 1.6 
19 329.90 323.90 6.00 1.8 
20 259.95 254.75 5.20 2.0 
21 558.80 543.80 15.00 2.7 
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�����-�' 4.7 (�/�) 
 

	�&�
	(T��
 ".R. 2554 
��
-�' ���	�%� (กก.) �/���ก (กก.) ���	��� (กก.) %���	��� 
��( 10,135.32 9,931.92 203.40 2.0 

 
 �/�	f��'����	���	�&�
	(T��
 ".R. 2554 

X  = ���.�

��
 

      = 7.3 กก. 
 
�ก�����-�' 4.7 "��/� ���G)���-�'
��	�%���( 10,135.32 กก. *�%������-�'�/���ก(� 
9,943.12 กก. ,�����	����
ก����
ก������ 203.40 กก. ���	�2
�%���� 2.00  �/�	f��'���� 	�&�

	(T��
 	-/�ก��  9.69 กก. 
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Tests performed with unequal sample sizes

 

��"-�' 4.9  P \ Chart ,���ก��	ก���%��ก"�/���
	�&�
	(T��
 2554  ก/�
ก��,ก%*�������)� 
 
�����-�' 4.8  �%�(��ก��	ก���%��ก"�/��-�'	�2
��
,��*(/�)� ��
	�2
+
�� ,����
-��) ��+�/�� 
   	�&�
"aR
�ก��
 2553 G�� 	�&�
 	(T��
 2554 
 

   	�&�
 
��
-�' 

"aR
�ก��
 
53 

.�
���( 
53 

(ก���( 
54 

ก)(��"�
.! 
54 

(�
��( 
54 

	(T��
 
54 

��( 
 

1 4.8 16.0 - 0 14.6 11.2 46.6 
2 6.2 5.2 - - 10.2 5.6 27.2 
3 3.2 6.0 1.4 - 5.0 - 15.6 
4 - 0 3.2 3.2 16.0 3.0 25.4 
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�����-�' 4.8 (�/�)   
 

   	�&�
 
��
-�' 

"aR
�ก��
 
53 

.�
���( 
53 

(ก���( 
54 

ก)(��"�
.! 
54 

(�
��( 
54 

	(T��
 
54 

��( 

5 0.6 - 13.8 13.8 2.0 4.0 34.2 
6 0.2 - 13.4 - - 28.0 41.6 
7 - 19.0 6.0 6.0 2.8 14.2 48.0 
8 10.0 15.2 1.2 1.2 3.6 20.2 51.4 
9 14.6 12.4 - 0 7.2 4.0 38.2 

10 2.4 3.6 19.8 19.8 0.6 - 46.2 
11 18.6 0.3 0 0 10.4 - 29.3 
12 9.0 - 24 24.0 10.0 - 67.0 
13 2.0 1.4 10.6 - - - 14.0 
14 - 2.2 21.8 21.8 9.4 - 55.2 
15 11.6 1.2 11.2 11.2 10.0 - 45.2 
16 9.6 28.5 - 0 7.8 - 45.9 
17 0.8 9.8 5.8 5.8 17.4 - 39.6 
18 5.0 9.8 1.2 1.2 4.2 17.6 39.0 
19 1.6 - 2.0 2.0 3.8 13.0 22.4 
20 1.4 7.8 0 0 - 18.2 27.4 
21 - 5.0 6.0 6.0 3.0 13.2 33.2 
22 9.8 12.2 9.4 9.4 2.4 14.4 57.6 
23 18.2 5.6 - 0 12.0 0.4 36.2 
24 13.0 2.8 11.0 11.0 3.2 0.4 41.4 
25 4.0 6.2 10.0 10.0 17.0 1.6 48.8 
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�����-�' 4.8 (�/�)   
 

   	�&�
 
��
-�' 

"aR
�ก��
 
53 

.�
���( 
53 

(ก���( 
54 

ก)(��"�
.! 
54 

(�
��( 
54 

	(T��
 
54 

��( 

26 3.6 - 17.2 17.2 13.0 7.6 58.6 
27 6.2 12.6 48.4 0 - 0.6 67.8 
28 - 11.0 15.0 0 5.2 6.0 37.2 
29 12.6 11.6 6.0 - 3.2 5.2 38.6 
30 13.5 0 - - 11.6 15.0 40.1 
31 - 0 1.6 - 22.4 - 24 

��( 182.5 205.4 260.0 163.6 228.0 203.4 1,242.9 
 

 �/�	f��'���+�/��	�&�
"aR
�ก��
 ".R. 2553 G��	(T��
 ".R. 2554  

 X  = ���.�����.���	���	
.	�������
.�

	
 

      = 207.15 กก. 

 
�ก����� 4.8 ก/�
ก��������)���(,�
ก��,ก%*� "��/� (����	���	ก��
�ก
ก����
ก���������
)��� !	��������������,�/ 	�&�
"aR
�ก��
 2553 G��	�&�
	(T��
 2554 
�ก
(�ก*�+�
%�� *�%,ก/ 260 กก. 213.4 กก. 228 กก. 203.4 กก. 205.4 กก. 182.5 กก. ,�� 163.6 กก. 
�/�	f��'����	����/�	�&�
 207.15 กก.  
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�����-�' 4.9  �%�(��ก��	ก���%��ก"�/��-�'	�2
��
,��*(/�)� ��
	�2
+
�� ,����
-��) �
	�&�
 
   "aT���(  2554 +���ก��,ก%*�������)� 

 

	�&�
"aT���( ".R. 2554 
��
-�' ���	�%� (กก.) �/���ก (กก.) ���	��� (กก.) %���	��� 

1 749.05 744.65 4.40 0.6 
2 381.45 380.10 1.35 0.4 
3 577.60 573.00 4.60 0.8 
4 837.50 834.00 3.50 0.4 
5 829.35 824.75 4.60 0.6 
6 739.80 735.20 4.60 0.6 
7 518.00 515.90 2.20 0.4 
8 384.00 381.80 2.20 0.6 
9 741.00 739.80 1.20 0.2 

10 646.05 642.45 3.60 0.6 
11 233.30 229.90 3.40 1.5 
12 952.15 947.35 4.80 0.5 
13 356.90 353.50 3.40 0.9 
14 978.55 972.95 5.60 0.6 
15 1,188.95 1,184.95 4.00 0.3 
16 770.20 764.40 5.80 0.8 
17 693.30 688.70 4.60 0.7 
18 367.80 364.00 3.80 1.0 
19 202.70 198.80 3.90 1.9 
20 226.50 223.10 3.40 1.5 
21 537.70 534.50 3.20 0.6 
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�����-�' 4.9 (�/�)   
 

	�&�
"aT���( ".R. 2554 
��
-�' ���	�%� �/���ก ���	���(กก.) %���	��� 
22 507.70 505.40 2.30 0.5 
23 313.50 312.60 0.90 0.3 

��( 13,733.15 13,651.80 81.35 0.6 
 

 �/�	f��'����	���	�&�
"aT���( ".R. 2554 

X  = ��.
�

�

 

                         = 3.54 กก. 

 
�ก�����-�' 4.9 "��/� ���G)���-�'
��	�%���( 13,733.15 กก. *�%������-�'�/���ก(� 
13,651.80 กก. ,�����	����
ก����
ก������ 81.35 กก. ���	�2
�%���� 0.6 �/�	f��'����	�&�
       
"aT���(	-/�ก�� 3.54 กก. 
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P Chart of May

Tests performed with unequal sample sizes

 

��"-�' 4.10  P \ Chart ,���ก��	ก���%��ก"�/���
	�&�
 "aT���( 2554  +���,ก%*�������)� 
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�����-�' 4.10  �%�(��ก��	ก���%��ก"�/��-�'	�2
��
,��*(/�)� ��
	�2
+
�� ,����
-��) �
	�&�
 
     (�G)
��
  2554 +���ก��,ก%*�������)� 

 

	�&�
(�G)
��
 ".R. 2554 
��
-�' ���	�%� �/���ก ���	���(กก.) %���	��� 

1 875.75 871.55 4.20 0.5 
2 880.00 876.40 3.60 0.4 
3 964.00 961.00 3.00 0.3 
4 833.50 824.90 8.60 1.0 
5 115.00 112.80 2.20 1.9 
6 516.80 513.70 3.10 0.6 
7 243.00 239.40 3.60 1.5 
8 304.60 300.60 4.00 1.3 
9 922.15 916.75 5.40 0.6 

10 915.85 913.25 2.60 0.3 
11 859.45 856.05 3.40 0.4 
12 788.70 785.30 3.40 0.4 
13 213.70 210.50 3.20 1.5 
14 249.65 249.25 0.40 0.2 
15 414.00 411.40 2.60 0.6 
16 183.80 182.20 1.60 0.9 
17 214.15 212.95 1.20 0.5 
18 754.50 749.50 5.00 0.7 
19 1,328.60 1,326.60 2.00 0.2 
20 189.50 187.10 2.40 1.3 
21 190.40 190.40 0.00 0 
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�����-�' 4.10 (�/�)   
 

	�&�
(�G)
��
 ".R. 2554 
��
-�' ���	�%� �/���ก ���	���(กก.) %���	��� 
22 560.10 558.00 2.10 0.4 
23 694.30 690.70 3.60 0.5 
24 858.65 854.45 4.20 0.5 
25 766.50 762.00 4.50 0.6 
26 773.65 769.05 4.60 0.6 

��( 15,610.30 15,525.80 84.50 0.5 
  

 �/�	f��'����	���	�&�
(�G)
��
 ".R. 2554 

X  = ��.�

�	
 

      = 3.25 กก. 

 
�ก�����-�' 4.10 "��/� ���G)���-�'
��	�%���( 15,610.30 กก. *�%������-�'�/���ก(� 
15,525.80 กก. ,�����	����
ก����
ก������ 84.50 กก. ���	�2
�%���� 0.5 �/�	f��'����	�&�
       
(�G)
��
	-/�ก�� 3.25 กก. 
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��"-�' 4.11  P \ Chart ,���ก��	ก���%��ก"�/���
	�&�
 (�G)
��
 2554 +���ก��,ก%*�������)� 
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�����-�' 4.11  �%�(��ก��	ก���%��ก"�/��-�'	�2
��
,��*(/�)� ��
	�2
+
�� ,����
-��) �
	�&�
 
    ก�กc��(  2554 +���ก��,ก%*�������)� 
 

	�&�
ก�กc��( ".R. 2554 
��
-�' ���	�%� �/���ก ���	���(กก.) %���	��� 

1 1,351.30 1,345.50 5.80 0.4 
2 408.90 403.70 3.20 0.8 
3 198.00 195.40 2.60 1.3 
4 478.70 476.70 2.00 0.4 
5 518.95 517.45 1.50 0.3 
6 845.95 843.95 2.00 0.2 
7 1,339.20 1,334.20 5.00 0.4 
8 765.55 762.15 3.40 0.4 
9 1,333.85 1,327.85 6.00 0.5 

10 120.35 118.15 2.20 1.8 
11 248.60 246.40 2.20 0.9 
12 204.95 204.95 0.00 0 
13 416.35 413.75 2.60 0.6 
14 204.10 204.10 0.00 0 
15 449.40 447.20 2.20 0.5 
16 625.20 619.20 6.00 0.9 
17 1,265.40 1,257.40 8.00 0.6 
18 675.75 673.55 2.20 0.3 
19 1,077.85 1,070.85 7.00 0.6 
20 1,113.70 1,104.90 8.80 0.8 
21 636.15 633.75 2.40 0.4 
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�����-�' 4.11 (�/�)   
 

	�&�
ก�กc��( ".R. 2554 
��
-�' ���	�%� �/���ก ���	���(กก.) %���	��� 
22 861.05 857.85 3.20 0.4 
23 413.20 410.20 3.00 0.7 

��( 15,552.45 15,471.15 81.30 0.5 
  

 �/�	f��'����	���	�&�
ก�กc��( ".R. 2554 

X  = ��.
�

�

 

      = 3.53 กก. 

 
�ก�����-�' 4.11 "��/� ���G)���-�'
��	�%���( 15,552.45 กก. *�%������-�'�/���ก(� 
15,471.15 กก. ,�����	����
ก����
ก������ 81.30 กก. ���	�2
�%���� 0.5 �/�	f��'����	�&�
       
ก�กc��(	-/�ก�� 3.53 กก. 
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��"-�' 4.12  P \ Chart ,���ก��	ก���%��ก"�/���
	�&�
 ก�กc��( 2554 +���ก��,ก%*�������)� 
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�����-�' 4.12  �%�(��ก��	ก���%��ก"�/��-�'	�2
��
,��*(/�)� ��
	�2
+
�� ,����
-��) ��+�/�� 
    	�&�
"aT���( 2554 G�� 	�&�
 ก�กc��( 2554 

 

   	�&�
 
��
-�' 

"aT���( 
54 

(�G)
��
 
54 

ก�กc��( 
54 

��( 
 

1 - 4.20 5.80 10.00 
2 - 3.60 3.20 6.80 
3 4.40 3.00 - 7.40 
4 1.35 8.60 2.60 12.55 
5 - - 2.00 2.00 
6 4.60 2.20 1.50 8.30 
7 3.50 3.10 2.00 8.60 
8 - 3.60 5.00 8.60 
9 4.60 4.00 3.40 12.00 

10 4.60 5.40 - 10.00 
11 2.20 2.60 6.00 10.80 
12 2.20 - 2.20 4.40 
13 1.20 3.40 2.20 6.80 
14 3.60 3.40 0.00 7.00 
15 - 3.20 - 3.20 
16 3.40 0.40 - 3.80 
17 - 2.60 - 2.60 
18 4.80 1.60 - 6.40 
19 3.40 - 2.60 6.00 
20 5.60 1.20 0.00 6.80 
21 4.00 5.00 2.20 11.20 
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�����-�' 4.12 (�/�)   
 

   	�&�
 
��
-�' 

"aT���(  
 54 

(�G)
��
   
54 

ก�กc��(  
 54 

��( 
 

22 - 2.00 6.00 8.00 
23 5.80 2.40 8.00 16.2 
24 4.60 0.00 - 4.6 
25 3.80 2.10 2.20 8.1 
26 3.90 - 7.00 10.90 
27 3.40 3.60 8.80 15.80 
28 3.20 4.20 2.40 9.80 
29 - 4.50 3.20 7.70 
30 2.30 4.60 3.00 9.90 
31 0.90 - - 0.90 

��( 81.35 84.50 81.30 247.15 
  

 �/�	f��'����	�����+�/��	�&�
"aT���( ".R. 2554 G��ก�กc��( ".R. 2554  

 X  = ��.
����.�����.
�



 

      = 82.38 กก. 

 
�ก����� 4.12 +���ก��������)���(,�
ก��,ก%*� "��/� (����	���	ก��
�ก
ก����
ก���������
)��� !	��������������,�/ 	�&�
"aT���( ".R. 2554 G��ก�กc��( ".R. 2554 

�ก(�ก*�
%�� *�%,ก/ 84.50 กก. 81.35 กก. ,�� 81.30 กก. �/�	f��'����	����/�	�&�
 82.38 กก.  
 
�กก��	�����	-�����ก��	ก��������� !�ก"�/��
�กก����
ก�������
$/��	�&�

"aR
�ก��
 ".R. 2553 G��	�&�
	(T��
 ".R. 2554 ก��	�&�
"aT���( ".R. 2554 G��	�&�

ก�กc��( ".R. 2554 "��/� ��ก��	ก��������� !-�'�ก"�/���
$/��	�&�
"aT���( ".R. 2554 *�
G��	�&�
ก�กc��( ".R. 2554 ����
�ก	�&�
"aR
�ก��
 ".R. 2553 G��	�&�
	(T��
 ".R. 2554 
���	�������
�ก	��( 1,242.9 กก. ����	�2
 247.15 กก. C�'���(��G����*�% 995.75 กก.  
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4.3  ���!ก
��$�(���
&��ก�)
� (��)
�*���+ก)(������"�ก
�!�"�!���$��+,!��ก�& Minitab 

 X1 = 4.67 �/�	f��'�ก���)/(�����/��ก/�
ก��������)� 
 X2 = 3.43 �/�	f��'�ก���)/(�����/��+���ก��������)� 
 S1 = 2.87 �/��/�
	��'��	�
(���J�
���ก�)/(�����/��ก/�
ก��������)� 
 S2 = 1.87 �/��/�
	��'��	�
(���J�
���ก�)/(�����/��+���ก��������)� 
  
 ก��ก��+
��((��J�
 
 H0 : σ²1  = σ²2  ���(,�����
����%�(��-��� 2 ก�)/( *(/,�ก�/��ก�
 
 H1 : σ²1 ≠ σ²2  ���(,�����
����%�(��-��� 2 ก�)/( ,�ก�/��ก�
 
 ก��+
������
�������1-�' 0.05 

 H0 : µ1  = µ2  �/�	f��'����	���ก/�
������)�ก��+���������)� *(/,�ก�/��ก�
 

 H1 : µ1  ≠ µ2  �/�	f��'����	���ก/�
������)�ก��+���������)� ,�ก�/��ก�
 
 ก��+
������
�������1-�' 0.05 
  

 
 
��"-�' 4.13  ,���ก��,
ก,
�,���ก������%�(��ก/�
ก��������)�,��+���������)� 
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Test and CI for Two Variances: Unimprove, Improve  

Method 
Null hypothesis         Sigma(Unimprove) / Sigma(Improve) = 1 
Alternative hypothesis  Sigma(Unimprove) / Sigma(Improve) not = 1 
Significance level      Alpha = 0.05 
Statistics 
Variable    N  StDev  Variance 
Unimprove  60  2.868     8.226 
Improve    60  1.872     3.504 
Ratio of standard deviations = 1.532 
Ratio of variances = 2.348 
95% Confidence Intervals 
                                  CI for 
Distribution   CI for StDev      Variance 
of Data            Ratio           Ratio 
Normal        (1.184, 1.982)  (1.402, 3.930) 
Continuous    (1.301, 2.277)  (1.692, 5.186) 
                                              Test 
Method                          DF1  DF2  Statistic  P-Value 
F Test (normal)                  59   59       2.35    0.001 < Alpha = 0.05 
Levene's Test (any continuous)    1  118      15.63    0.000 
P-Value = 0.001 < P-Alpha = 0.05 Reject First Assume Then Variances are difference 

 

��"-�' 4.14   ��ก����	����+!-�������(,�����
#��#��,ก�(���	�U
��� (Minitab) 
 

��ก����	����+!���(,�����
�%��#��,ก�( Minitab  
 �((��J�
-�' 1  
 H0 : σ²1  = σ²2  ���(,�����
����%�(��-��� 2 ก�)/( *(/,�ก�/��ก�
 
 H1 : σ²1 ≠ σ²2  ���(,�����
����%�(��-��� 2 ก�)/( ,�ก�/��ก�
 
 ก��+
������
�������1-�' 0.05 
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 ��)��/�  
�กก��|-�' 4.1 -�����%�(��(�ก��,
ก,
�,���ก�� ,����"-�' 4.13 *�%�/� 
P-Value = 0.001 (��/�
%��ก�/� Alpha +�&�-�'�����
�������1-�' 0.05 
���c�	�. �((��J�
+��ก �&� 
H0 : σ²1  = σ²2  ���(,�����
����%�(��-��� 2 ก�)/( ,�ก�/��ก�
  
 
Two-Sample T-Test and CI: Unimprove, Improve  

Two-sample T for Unimprove vs Improve 
            N  Mean  StDev  SE Mean 
Unimprove  60  4.67   2.87     0.37 
Improve    60  3.43   1.87     0.24 
Difference = mu (Unimprove) - mu (Improve) 
Estimate for difference:  1.233 
95% CI for difference:  (0.356, 2.110) 
T-Test of difference = 0 (vs not =): T-Value = 2.79  P-Value = 0.006  DF = 101 
P-Value = 0.006 < P-Alpha = 0.05 Reject First Assume Then Means are difference 
Both use Pooled StDev = 2.4218 
Summary : P-Value = 0.006  less Than  Alpha = 0.05  

 
��"-�' 4.15  ��ก����	����+!-����,�ก�/��#��#��,ก�(���	�U
��� (Minitab) 
 

��ก����	����+!�/�	f��'����ก�)/(�����/�����ก�)/(�%��#��,ก�( Minitab 

 �((��J�
-�' 2 

 H0 : µ1  = µ2  �/�	f��'����	���ก/�
������)�ก��+���������)� *(/,�ก�/��ก�
 

 H1 : µ1  ≠ µ2  �/�	f��'����	���ก/�
������)�ก��+���������)� ,�ก�/��ก�
 
 ก��+
������
�������1-�' 0.05 
 ��)��/�  
�ก��"-�' 4.14 �/� P-Value = 0.006  (��/�
%��ก�/� Alpha +�&� -�'�����


�������1-�' 0.05 ,����/� �Y�	�.�((��J�
+��ก ,����(����((��J�
��� �&� H1 : µ1  ≠ µ2  
�/�	f��'����	���ก/�
������)�ก��+���������)�,�ก�/��ก�
 
 ���
��
 
�กก����	����+!���%��#��,ก�(��("��	���!
�	+U
*�%�/�ก��������)�
ก����
ก��������(��G�����	���*�%
��� 


