gbooboooooooooogoo gpooo
THE INSTITUTE OF ELECTRONICS, IEICE Technical Report
INFORMATION AND COMMUNICATION ENGINEERS NS2024-196(2025-03)

/

FroralKBEBHEZRLay T Y VH#ES R T 4
wa AR kil AT
LA TR T

T567-8570 RIFRAT A EHT 2-150
E-mail: §is0609fk@ed.ritsumei.ac.jp, {Tkamiaki@fc.ritsumei.ac.jp

HHFEL EFE, BHEEEY—CRARA YT v av Y IRYE, WMo ar T YRR - ANE K
T2ZOoN, aVvTUVHEI AT AOEEENEE > TWS. FRFICa YT Y OEMEEBEDHEKPEA L —
Ty NI — AR D ERICORN B2, 2L Dar T Y EFEHEIX CDN (Content Delivery Network) %
FIHLTWA. L2L CDN ZHfHLTCWa5E, 2—Fexy b7 —208E» 61, BELVHENGRa Y
TYVNERL., Z0RHarT Y VHBIZBWT, 2—HF OB TR, CDN DX v vy 2 DIKEEE b [F
FACER L RWEGE, BEMEMETNT 20805 H 5. EROMILE LT, ThLHDMAZEE LD DT
1325, ZLPBNRRELZHELTWS. ZZTHRRTE, BINc2—YFDary 7Y OEFR ENENT
ZEIREICEBWT, BLFEETHWS e THEREL Xy v oy MROGAOM EE BIETHE X ZEE
T3, FRENRERICBOLTE, FIRERLIEEKELTa— L FRX— MNIEOHENKEL RS, £ZT,
e-greedy X HVWS Z e Ta— L FR&— MNuBOETHIES. 2L T, #FZAROHEREEL XYy
by FEEEICOVWTOAEMEEZFTEMKS I 2L —XTiMiis 5. £/, BFEOFHOEAZEH LI X
DEUEFAT &, RERGEIC BT 2 L OFE L XL OHERIZOWTHHIEIS 5.

F—TJ—F 5tFEE, ¥Fyva, BEF, CDN, W74 VXV 7, e-greedy I%

Content Recommendation System Considering
Cache State and Preference

Shota OCHIAI" and Noriaki KAMIYAMAT

1 College of Information Science and Engineering, Ritsumeikan University
2—-150, Iwakura, Ibaraki, Osaka 567-8570
E-mail: Tis0609tk@ed.ritsumei.ac.jp, ttkamiakiQ@fc.ritsumei.ac.jp

Abstract Inrecent years, the importance of content recommendation systems has increased as services that handle
a huge amount of content, such as video distribution services and online shopping, have become more widespread. At
the same time, many content providers use CDNs (Content Delivery Networks) because increased content delivery
delays and low throughput lead to an increase in the service dropout rate. However, when using a CDN in combina-
tion, the desired content to be recommended differs from the perspective of the user and the network. Therefore, if
content recommendation does not take into account not only user preferences but also the state of the CDN cache at
the same time, the delivery quality may decrease. There are previous studies that take both of these into account,
but most of them assume a static environment. In this paper, we propose a recommendation method that aims
to improve both recommendation accuracy and cache hit rate by using reinforcement learning in an environment
where users’ content preferences change dynamically. In addition, the cold start problem has a greater impact in
a dynamic environment than in a static environment. Therefore, we aim to solve the cold start problem by using
the e-greedy method. We then evaluate the effectiveness of the proposed method in improving recommendation
accuracy and cache hit rate using a computer simulator. We also evaluate the numerical results when changing the
learning weights of reinforcement learning, and the transition of the learning level of reinforcement learning over
time.
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