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ﺑﻬﺒﻮﺩ ﺗﻮﺻﯿﻪ ﺳﺮﻭﯾﺴﻬﺎﯼ ﻭﺏ ﺑﺎ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﺍﻋﺘﻤﺎﺩ ﻣﺒﺘﻨﯽ ﺑﺮ ﺧﻮﺷﻪ ﺑﻨﺪﯼ ﮐﺎﺭﺑﺮﺍﻥ
ﺭﺷﺪ ﺑﯽﺳﺎﺑﻘﻪ ﺗﮑﻨﻮﻟﻮﮊﯼ ﺍﯾﻨﺘﺮﻧﺖ ﺩﺭ ﺳﺎﻝﻫﺎﯼ ﺍﺧﯿﺮ ،ﺑﺎﻋﺚ ﺍﯾﺠﺎﺩ ﺑﺮﻧﺎﻣﻪﻫﺎﯼ ﮐﺎﺭﺑﺮﺩﯼ ﺑﺴﯿﺎﺭ ﺯﯾﺎﺩﯼ ﺩﺭ
ﺯﻣﯿﻨﻪ ﺗﺠﺎﺭﺕ ﺍﻟﮑﺘﺮﻭﻧﯿﮑﯽ ﺷﺪﻩ ﺍﺳﺖ؛ ﯾﮑﯽ ﺍﺯ ﻣﻬﻢﺗﺮﯾﻦ ﺑﺮﻧﺎﻣﻪﻫﺎﯼ ﮐﺎﺭﺑﺮﺩﯼ ﺳﯿﺴﺘﻢﻫﺎﯼ ﺗﻮﺻﯿﻪ ﮔﺮ ﺍﺳﺖ .ﺩﺭ
ﺍﯾﻦ ﺗﺤﻘﯿﻖ ﺍﺯ ﺧﻮﺷﻪﺑﻨﺪﯼ ﺍﻋﺘﻤﺎﺩ ﺟﻬﺖ ﺍﻓﺰﺍﯾﺶ ﺩﻗﺖ ﭘﯿﺸﻨﻬﺎﺩ ﺁﯾﺘﻢﻫﺎ ﺍﺳﺘﻔﺎﺩﻩ ﺷﺪﻩ ﺍﺳﺖ .ﺩﺭ ﻣﺪﻝ
ﭘﯿﺸﻨﻬﺎﺩﯼ ﺑﺎ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﺧﻮﺷﻪﺑﻨﺪﯼ ﻣﺒﺘﻨﯽ ﺑﺮ ﺍﻋﺘﻤﺎﺩ ﺗﻮﺻﯿﻪ ﺳﺮﻭﯾﺲﻫﺎ ﺻﻮﺭﺕ ﺧﻮﺍﻫﺪ ﮔﺮﻓﺖ .ﺑﺮﺍﯼ ﺍﯾﻦ
ﻣﻨﻈﻮﺭ ﺧﻮﺷﻪﺑﻨﺪﯼ ﺩﺭ ﺩﻭ ﺳﻄﺢ ﺁﯾﺘﻢﻫﺎ )ﮐﻪ ﻫﻤﺎﻥ ﺳﺮﻭﯾﺲﻫﺎ ﻫﺴﺘﻨﺪ( ﻭ ﮐﺎﺭﺑﺮﺍﻥ ﺍﻧﺠﺎﻡ ﻣﯽﮔﯿﺮﺩ .ﺩﺭ ﺳﻄﺢ
ﺁﯾﺘﻢﻫﺎ ﺧﻮﺷﻪﺑﻨﺪﯼ ﺑﺮ ﺍﺳﺎﺱ ﻭﯾﮋﮔﯽﻫﺎﯼ ﺁﻥﻫﺎ ﺻﻮﺭﺕ ﻣﯽﮔﯿﺮﺩ .ﺍﻣﺎ ﺩﺭ ﺳﻄﺢ ﮐﺎﺭﺑﺮﺍﻥ ،ﺧﻮﺷﻪﺑﻨﺪﯼ ﻋﻼﻭﻩ ﺑﺮ
ﻭﯾﮋﮔﯽﻫﺎﯼ ﮐﺎﺭﺑﺮﺍﻥ ﺑﻪ ﻣﯿﺰﺍﻥ ﺍﻋﺘﻤﺎﺩ ﺑﯿﻦ ﻫﺮ ﺟﻔﺖ ﮐﺎﺭﺑﺮ ﻧﯿﺰ ﻭﺍﺑﺴﺘﻪ ﺍﺳﺖ .ﺍﻋﺘﻤﺎﺩ ﺑﯿﻦ ﮐﺎﺭﺑﺮﺍﻥ ﺑﺮ ﺍﺳﺎﺱ ﺩﻭ
ﺭﻭﯾﮑﺮﺩ ﺍﻋﺘﻤﺎﺩ ﺻﺮﯾﺢ ﻭ ﺿﻤﻨﯽ ﺩﺭ ﻧﻈﺮ ﮔﺮﻓﺘﻪ ﻣﯽﺷﻮﺩ .ﺩﺭﻧﻬﺎﯾﺖ ﺑﺮﺍﯼ ﭘﯿﺸﻨﻬﺎﺩ  Nﺁﯾﺘﻢ ﺑﺮﺗﺮ ﺑﻪ ﯾﮏ ﮐﺎﺭﺑﺮ
)ﮐﺎﺭﺑﺮ ﻓﻌﺎﻝ( ،ﻧﻈﺮﺍﺕ ﮐﺎﺭﺑﺮﺍﻥ ﺩﯾﮕﺮ ﺧﻮﺷﻪﺍﯼ ﮐﻪ ﻭﯼ ﻣﺘﻌﻠﻖ ﺑﻪ ﺁﻥ ﺍﺳﺖ ﻭ ﻧﯿﺰ ﺁﯾﺘﻢﻫﺎﯼ ﻫﻢﺧﻮﺷﻪ ﺑﺎ
ﺧﻮﺷﻪﻫﺎﯼ ﻣﻮﺭﺩﻋﻼﻗﻪ ﮐﺎﺭﺑﺮ ﻓﻌﺎﻝ ﻣﻮﺭﺩ ﺗﻮﺟﻪ ﻗﺮﺍﺭ ﻣﯽﮔﯿﺮﺩ .ﺭﻭﺵ ﭘﯿﺸﻨﻬﺎﺩﯼ ﺑﺎ ﻣﻌﯿﺎﺭﻫﺎﯼ  ،RMSEﭘﻮﺷﺶ ﻭ
 F-measureﻣﻮﺭﺩ ﺍﺭﺯﯾﺎﺑﯽ ﻗﺮﺍﺭ ﮔﺮﻓﺖ .ﻧﺘﺎﯾﺞ ﻧﺸﺎﻥ ﺩﺍﺩ ﺭﻭﺵ ﭘﯿﺸﻨﻬﺎﺩﯼ ﺑﺮ ﺍﺳﺎﺱ ﺧﻮﺷﻪﺑﻨﺪﯼ ﻣﺒﺘﻨﯽ ﺑﺮ
ﺍﻋﺘﻤﺎﺩ ﺑﺮﺍﯼ ﻫﻤﻪ ﮐﺎﺭﺑﺮﺍﻥ ﺩﺍﺭﺍﯼ  RMSEﺑﺮﺍﺑﺮ  ،0.9821ﭘﻮﺷﺶ ﺑﺮﺍﺑﺮ  98.97ﺩﺭﺻﺪ ﻭ  F-measureﺑﺮﺍﺑﺮ
0.8734ﺍﺳﺖ ،ﻫﻤﭽﻨﯿﻦ ﺑﺮﺍﯼ ﮐﺎﺭﺑﺮﺍﻥ ﺷﺮﻭﻉ ﺳﺮﺩ ﺭﻭﺵ ﭘﯿﺸﻨﻬﺎﺩﯼ  RMSEﺑﺮﺍﺑﺮ  ،1.02ﭘﻮﺷﺶ ﺑﺮﺍﺑﺮ81.01
ﺩﺭﺻﺪ ﻭ  F-measureﺑﺮﺍﺑﺮ  0.7734ﺭﺍ ﮐﺴﺐ ﮐﺮﺩﻩ ﺍﺳﺖ ﻭ ﺩﺭ ﻣﻘﺎﯾﺴﻪ ﺑﺎ ﺭﻭﺵﻫﺎﯼ ﻣﻘﺎﯾﺴﻪ ﺷﺪﻩ ﺑﻬﺘﺮﯾﻦ ﻧﺘﺎﯾﺞ
ﺭﺍ ﮐﺴﺐ ﮐﺮﺩﻩ ﺍﺳﺖ.
ﮐﻠﯿﺪﻭﺍﮊﻩﻫﺎ :ﺧﻮﺷﻪﺑﻨﺪﯼ ،ﺳﯿﺴﺘﻢ ﺗﻮﺻﯿﻪ ﮔﺮ ،ﺍﻋﺘﻤﺎﺩ.

ﺷﻤﺎﺭﻩﯼ ﭘﺎﯾﺎﻥﻧﺎﻣﻪ۱۲۷۴۱۰۰۶۹۵۱۰۱۸ :
ﺗﺎﺭﯾﺦ ﺩﻓﺎﻉ۱۳۹۶/۰۶/۰۵ :
ﺭﺷﺘﻪﯼ ﺗﺤﺼﯿﻠﯽ :ﻣﻬﻨﺪﺳﯽ ﮐﺎﻣﭙﯿﻮﺗﺮ -ﻧﺮﻡ ﺍﻓﺰﺍﺭ
ﺩﺍﻧﺸﮑﺪﻩ :ﻓﻨﯽ ﻭ ﻣﻬﻨﺪﺳﯽ
ﺍﺳﺘﺎﺩ ﺭﺍﻫﻨﻤﺎ :ﺩﮐﺘﺮ ﺣﺴﻦ ﺷﺎﮐﺮﯼ
ﺍﺳﺘﺎﺩ ﻣﺸﺎﻭﺭ :ﻣﻬﻨﺪﺱ ﯾﺎﺳﺮ ﻋﻠﻤﯽ ﺳﻮﻻ

M.A. Thesis:

Improving web service recommendations using trust
based on user clustering
The unprecedented growth of Internet technology in recent years has created a lot of e-
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commerce applications; one of the most important applications is recommended systems. In
this research, trust clustering has been used to increase the accuracy of the proposed items.
In the proposed model, using a trust-based clustering, a service recommendation will be
made. For this purpose, clustering is performed on two levels of items (the same services)
and users. At the item level, clustering is based on their characteristics. But at the user
level, clustering, in addition to user characteristics, also depends on the level of trust
between each user pair. Trust between users is based on two explicit and implicit trust
approaches. Finally, for the top N item to be offered to a user (active user), the views of
other users of the cluster he belongs to, as well as the cluster items with the active user
cluster. The proposed method was evaluated using RMSE criteria, coverage and F-measure.
The results showed that the proposed method based on trust-based clustering for all users
with a RMSE of 0.9821, a coverage of 98.97%, and an F-measure of 0.8734. Also, for the
cold start users, the RMSE suggested the rate of 1.02 was equal to 81.01% and the Fmeasure was 0.7734, and it got the best results compared to the comparative methods
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