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Abstract 

In this research, the stages of using the Box-Jenkins annual methodology for 
prediction at the theoretical and applied levels have been identified and explained by 
constructing the time series model for forecasting the annual productivity of the cement 
factory. The data used in the annual work productivity of the cement factory for the period 
(1993-2013) were obtained from the production department of the National Cement 
Company. The data were analyzed using the time series according to the Box-Jenkins 
method uesing  MINTAB program. The most important results of the research are that the 
time series of production in the factory is not static. The appropriate model for estimating the 
annual work productivity of the cement factory is ARIMA (1,2,1). Therefore we recommend 
that the competent authorities use the ARIMA model (1,2,1) to predict labor productivity 
annual sessions for the coming years. 
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��ÀƁ±�¿ƄŮƅ§�ÁƈÃ��śś�¿ÃƗ§�¿ƈŕŸƈƅ§�Áƈ�řƔ§¯ŗ�·ŕŗś±ƛ§�řƅ§¯�Ɠž�ªƜƈŕŸƈƅ§�Á£�ÁƔŗśƔ����¨°ŗ°

��ÀƁ±�¿ƄŮƅ§�ÁƔŗ�ÁƔţ�Ɠž� �±ſŰƅ§� ŕƔÃƊŸƈ�ÅÃŕŬś� ŕƎƊ£�Å£�±ſŰƅ§�¿Ãţ��·ŕŗś±ƛ§�řƅ§¯�ªƜƈŕŸƈ�Á£��
¨°ŗ°śś�¾ƅ°Ƅ�Ɠœ²Šƅ§��ªŕƊŕƔŗƅ� řƆŬƆŬƅ§�±§±ƂśŬ§�ƑƆŷ�¿Ɣƅ¯� §°ƍÃ�¿ÃƗ§�¿ƈŕŸƈƅ§�Áƈ�řƔ§¯ŗ�±ſŰƅ§�¿Ãţ

�řŬ§±¯ƅ§ 
 
����Ɖ°œŕřŤ¦Â�§ŪœƈƆƃ¦�« Â̄Ɔƈƃ¦�ƏƄŵ�»°Ŷřƃ¦�ŗƒŽƒƂ�

� ¨ś±ƅ§� ¯Ɣ¯ţś� ƓƊŸƔ� ²ƊƄƊƔŠ� ³ƄÃŗ� řƔŠƎƊƈƅ� ÆŕƂžÃ� ¬°ÃƈƊ� Å£� ƑƆŷ� ¼±Ÿśƅ§�ǡ ¬�°�ŕƈƊƆƅݍ
°§��Ã�¨Ɣś±śƅ§�ƑƆŷ�¿ƄŮ�ƑƆŷ�¯ŕƈśŷƛŕŗ�¾ƅ°ƅ§�·ŕŗś±ƛ§�řƅ§¯�Ɠœ²Šƅ§�·ŕŗś±ƛ§�řƅ§¯�¿ƄŮÃ�Ɠśܣܯ�ǡܴܣ

�� ÀƁ±�¿ƄŮƅ§�Ɠž�ÁƔŗƈ� Ãƍ� ŕƈƄ��� ÀƁ±�¿ƄŮƅ§Ã� ���řƅ§ Ã̄�Ɠś§°ƅ§�·ŕŗś±ƛ§� řƅ§¯� ¿ƄŮ� ř¸ţƜƈ� ¯Ɗŷ� � ��
�řƔƊŕŝƅ§�řŠ±¯ƅ§�Áƈ�½Ã±ſƅŕŗ�řƅ¯Ÿƈƅ§�řƆŬƆŬƆƅ�Ɠœ²Šƅ§�·ŕŗś±ƛ§�¿ƈŕŸƈƅ§�Áƈ�±ſŰƅ§�ŕƔÃƊŸƈ�ÅÃŕŬś�ŕƎƊ£�¯ŠƊ

Ŧōŗ� ŕƊƈƁ� ŕƊƊ£� ŕƈŗÃ�¿ÃƗ§�¨ŬŕƊƈƅ§�¬°ÃƈƊƅ§�ÁŐž� řƆŬƆŬƅ§� ƌƔ±§±ƂśŬ§�ÁŕƈŲƅ� řƔƊŕŝƅ§� řŠ±¯ƅ§�Áƈ�½Ã±ſƅ§� °
�Ãƍ�řŬ§±¯ƅ§�ªŕƊŕƔŗƅARIMA(1,2,1)��

�
����« Â̄Ɔƈƃ¦�¿ƃœŶƆ�°ƒ®ƀř�

�¬°ÃƈƊ�ÃƍÃ�Ƌ±ŕƔśŦ§�Àś�Å°ƅ§�Ɠœ¯ŗƈƅ§�¬°ÃƈƊƅ§�ÀƅŕŸƈ�±Ɣ¯Ƃś�řƆţ±ƈƅ§�Ƌ°ƍ�Ɠž�ÀśARIMA(1,2,1)�
�şƈŕƊ±ŗ�À§¯ŦśŬŕŗMinitab�Ã��řŬ§±¯ƅ§�ªŕƊŕƔŗƅ���ÀƁ±�¿Ã¯Šƅ§��ŕƎƔƆŷ�¿Űţśƈƅ§��şœŕśƊƅ§�µŦƆƔ���

�¾Â®Ş����¿ƃœŶƆ�°ƒ®ƀřºƃ¦�« Â̄ƆƈARIMA(1,2,1)�
P-value T�SE�Estimate�Type�

0.025�-2.47�0.2269�-0.5607�AR (1)�
0.005�3.24�0.2764�0.8956�MA (1)�
0.533�-0.64�2617�-1668�Constant�
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��¿ƄŮƅŕŗ�ŢŲÃƈƅ§�¬°ÃƈƊƅ§��ŶƔ²Ãśƅ§�¿ƄŮ�ƌƅÃ�±¸ŕƊśƈ�ƌƊ£�¸ţƜƊ���ÁƔţ�Ɠž��ƓŸƔŗ·ƅ§��ÀƁ±�¿ƄŮƅ§�ÁÌƔŗ
���¼Ã±Šƈ� ÃƆƄ� ±ŕŗśŦ§� À§¯ŦśŬŕŗ� �ƓƁ§Ãŗƅ§� řƆŬƆŬƅ�ƓŸƔŗ·ƅ§� ¿ŕƈśţƛ§� � �ô�� řƈƔƁ� Á£� �¼Ã±ƊƈƔŬp-

value >0.150���řƔÃƊŸƈƅ§�ÄÃśŬƈ�Áƈ�±ŗƄ£���ŕƔŸƔŗ·�ÆŕŸƔ²Ãś�¹²Ãśś�ƓƁ§Ãŗƅ§�Á£�ƑƆŷ�¿¯Ɣ�§°ƍÃ���
�
�����°œŕřŤ¦�ƃ¦�©œ¶œŕř°ƙ¦�ŗƒÂƈŶƆ�ŗƄŪƄŪƄƃ�ŗƒř¦¯ŗƒƈƆ±ƃ¦�

�±ŕŗśŦ§�À§¯ŦśŬ§�ÀśLjung-Box���şœŕśƊƅ§Ã��řŬ§±¯ƅ§�ªŕƊŕƔŗƅ�řƔś§°ƅ§�ªŕ·ŕŗś±ƛ§�řƔÃƊŸƈ�Áƈ�¯ƄōśƆƅ
��ÀƁ±�¿Ã¯Šƅŕŗ�řƊƔŗƈ��� 

�¾Â®Ş��°œŕřŤ¦�ŝőœřƈ��Ljung-Box��
������������Lag�
*�*�*������Chi-Square�
*�*�*���DF�
*�*�*�������P-Value 

�
�±ŕŗśŦ§�şœŕśƊ�Áƈ�¸ţƜƊLjung-Box)�řƈƔƁ�Á£��p-value��Áƈ�±ŗƄ£��À¯ŷ�Ƒƅ¥�±ƔŮƔ�§°ƍ��

�ƓƁ§Ãŗƅ§�řƔƅƜƂśŬ§�±ŕŗśŦ§�²²ŸƔ�±ŕŗśŦƛ§�Á£�Å£�·ŕŗś±ƛ§�¿§Ã¯�řƔÃƊŸƈ�
 
����£ŕƈřƃ¦�

� ¬°ÃƈƊƅ§� À§¯ŦśŬŕŗARIMA(1,2,1)�� řŬ§±¯ƅ§� ªŕƊŕƔŗƅ��©¯ŕƈ� Áƈ� ¬ŕśƊƙ§� ªŕƔƈƄŗ� ¤ŗƊśƅ§� Àŝ
�ŕƈƄ�řƈ¯ŕƁ�ª§ÃƊŬ�ªŬƅ�¨Ɓ±ƈƅ§�ŶƊŰƈŗ�ªƊƈŬƙ§��ÀƁ±�¿Ã¯Šƅ§�Ɠž����

 
�¾Â®Ş�§ſ°Ɔƃ¦�ŴƈŮƆŕ�©ƈƆŪƗ¦�¨®œƆ�ÀƆ�«œřƈƗ¦�©œƒƆƂŕ�£ŕƈřƃ¦�� 

řƊŬƅ§ ���� ���� ���� ���� ���� ���� 
¬ŕśƊƙ§�řƔƈƄ ������ ������ ������ ������ ������ ����� 

 �À¯ŷ�Á£�Ƒƅ¥�¾ƅ°�ÄÉ²ŸÊƔÃ�ª§ÃƊŬƅ§� À¯Ƃś� Ŷƈ�¿Ƃś�¬ŕśƊƙ§�ªŕƔƈƄ�Á£� ƋƜŷ£� ¿Ã¯Šƅ§� Áƈ�¸ţƜƊ
��ŶƊŰƈƆƅ�ƓƆŗƂśŬƈƅ§�¬ŕśƊƙ§�ƑƆŷ�±ŝ¤ƔŬ�¯ƜŗƆƅ�řƔŬŕƔŬƅ§Ã�řƔ¯ŕŰśƁƛ§�¹ŕŲÃƗ§�řƔ±§±ƂśŬ§�

�
����©œƒŮÂřƃ¦�Â�ŝőœřƈƃ¦�

 ŕƈƊ�À§¯ŦśŬŕŗÃ�řƔƊƈ²ƅ§�¿ŬƜŬƅ§�¿ƔƆţśƅ�řƔƂƔŗ·śƅ§�řŬ§±¯ƅ§�¿ƜŦ�Áƈ�¬°�³ƄÃŗô��¶±żŗ�²ƊƄƊƔŠ
��Ɠśƕ§�Ƒƅ¥�ŕƊƆŰÃś�¨Ɓ±ƈƅ§�ªƊƈŬƙ§�ŶƊŰƈ�Ɠž�¬ŕśƊƙ§�ªŕƔƈƄŗ�¤ŗƊśƅ§�
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�� ���řƔƊƈ²ƅ§�©±śſƆƅ��ªƊƈŬƚƅ�¨Ɓ±ƈƅ§�ŶƊŰƈ�Ɠž�¬ŕśƊƙ§�řƆŬƆŬ����������±ƔŻ�řƔƊƈ²�řƆŬƆŬ���
�řƔ±§±ƂśŬƛ§�½ƔƂţś�¼¯Ǝŗ�řŬƆŬƆƅ�řƔƊŕŝƅ§�řŠ±¯ƅ§�Áƈ�½Ã±ſƅ§�°Ŧ£�Àś�ƓƅŕśƅŕŗÃ�©±ƂśŬƈ 

�� �ÃƆŬ�¿ƜŦ�Áƈ�řƆŬƆŬƅ§�¿Ɣŝƈśƅ� ÀœƜƈƅ§�¬°ÃƈƊƅ§� ¯Ɣ¯ţś�ÁƄƈ£� �Ɠœ²Šƅ§Ã�Ɠś§°ƅ§�·ŕŗś±ƛ§�ªƜƈŕŸƈ�¾
�¬°ÃƈƊƅ§�ÃƍÃ)1,2,1(ARIMA� 

�� Å°ƅ§�¬°ÃƈƊƅ§ Àś ±ŗśŸƔ�ƌƔƅ¥�¿ŰÃśƅ§ ¬°ÃƈƊ �ōŗƊśƅ§Ã�±Ɣ¯Ƃśƅ§�Ɠž�ƌƔƆŷ�¯ŕƈśŷƛ§�ÁƄƈƔÃ�¤ſƄ 
�� �Àś�řƔƊƈ²ƅ§�©±śſƆƅ�¨Ɓ±ƈƅ§�ªƊƈŬ¥�ŶƊŰƈƅ�¬ŕśƊƛ§�ªŕƔƈƄŗ�ōŗƊśƅ§������������ 
�� �řƔŬŕƔŬƅ§Ã�řƔ¯ŕŰśƁƛ§�¹ŕŲÃƗ§�ƌƔ±§±ƂśŬ§�À¯Ÿƅ�¾ƅ°Ã�ª§ÃƊŬƅ§�À¯Ƃś�Ŷƈ�¿Ƃś�ŕƎŗ�ōŗƊśƈƅ§�¬ŕśƊƛ§�ªŕƔƈƄ

�¯ƜŗƆƅ�
 

�ŗƒƃœřƃ¦�¶œƀƈƃœŕ�ƑŮÂƈ�ŝőœřƈ�ÀƆ�Ɗƒƃ¤�œƈƄŮÂř�œƆ�¾ƚŤ�ÀƆ�Â 
����Ɠśƅ§�¬°ŕƈƊƅ§�À§¯ŦśŬ§�ÁƄƈƔŰƏś¥�¿ŗƁ�Ɖƈ�ŜţŗƅŔ�ŕƎƔƅ�¿�řƎŠƅŔ�«ţŗƅ§�řƂ·Ɗƈ�Ɠž�řŰśŦƈƅ§�
����³ƄÃŗ�řƂƔ±·�Ɠž�ƌƔƅ¥�¿ŰÃśƅ§�Àś�Å°ƅ§�¬°ÃƈƊƅ§�¯ŕƈśŷŕŗ�ƓŰÃƊô��Ɠž�ƌƊƈ�©¯ŕſśŬƛ§�řƔżŗ�²ƊƄƊƔŠ

�řƈ¯ŕƂƅ§�ª§±śſƆƅ�¤ŗƊśƅ§Ã�·Ɣ·Ŧśƅ§�
����ŕƎŝƔ¯ţś�ÀśƔÃ���±śÃƔŗƈƄƅ§�©²ƎŠ£�ƑƆŷ�ªƊƈŬƙ§�¬ŕśƊƙ�řƔƆƔŰſś�ªŕƊŕƔŗ�¯ŷ§ÃƁ�±ƔžÃś�§¯Š�ÀƎƈƅ§�Áƈ

�±§±ƈśŬŕŗ�
���Ɠƅŕţƅ§�ªƁÃƅ§�Ɠž�¯Ɔŗƅ§�Á£�ŕƈŗ��Áƈ�řƔŠŕśƊƙ§�řƁŕ·ƅ§�©¯ŕƔ²ŗ�ƓŰÃƊ�řŸŬ§Ã�±ŕƈŷ¥�řƔƆƈŷ�Ƒƅ¥�řŠŕţŗ

��©¯ŕƈƅ§�Ƌ°ƍ�
 
����ŴŞ¦°Ɔƃ¦�
���ÀŕŬŗ��ÀƔƍ§±ŗ¥������³ƄÃŗ�¬°ŕƈƊ�À§¯ŦśŬŕŗ�ÀÃ·±Ŧƅ§�řƔƛÃ�Ɠž�©±§±ţƅ§�ªŕŠ±¯ŗ�¤ŗƊśƅ§�������²ƊƄƊƔŠ
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