UNDERGRADUATE THESIS

APPLICATION OF EXPLAINABLE BOOSTING
MACHINE TO BEST MATCHING 25 SEARCH
RESULTS FOR BOOK QUALITY
RECOMMENDATION WITH FEATURE-LEVEL
EXPLANATIONS

BAGUS SATRIO WICAKSONO
NPM 22081010252

THESIS ADVISORS
Dr. Intan Yuniar Purbasari, S.Kom, MSc
Henni Endah Wahanani, ST, M.Kom.

MINISTRY OF HIGHER EDUCATION, SCIENCE, AND TECHNOLOGY
UNIVERSITAS PEMBANGUNAN NASIONAL VETERAN JAWA TIMUR
FACULTY OF COMPUTER SCIENCE

INFORMATICS STUDY PROGRAM

SURABAYA

2026



APPROVAL SHEET

APPLICATION OF EXPLAINABLE BOOSTING MACHINE TO BEST
MATCHING 25 SEARCH RESULTS FOR BOOK QUALITY
RECOMMENDATION WITH FEATURE-LEVEL EXPLANATIONS

> By: . .
BAGUS SATRIO WICAKSONO . s,
NPM., 22081010252 .

Has been defended before, and accepted by, the Board of Assessors ofthe Thesis Emma fination

of the Informatics Study Program, Faculty of Computer Science, Unwerlltn Pembangmh
Nasional Veteran Jawa Timur; on February 24, 2026:

Approved,

Dr. Intan Yuniar Purb X
NIP. 19800602 202521 2.029 (Adxily 1)
Henni Endah Wahanani

NIP. 19780922 202121 2 005

(Alvidor 1) |

Dr. Faisal Muttagin, S.Kom;M.T wn . 17
NIP. 19851231 2 1009 (Head AMsor)
Muhammad Muh Ao Al H

S.Kom, M.Kom 3
NIP. 19950601 202203 I‘(M

(Assessor T)

Acknowledge by,

Dean ouheT-cuIty of Computer Science

G THICGE £ A

<r \Nﬂ’ 19681126 199403 z 001

il




APPROVAL SHEET

APPLICATION OF EXPLAINABLE BOOSTING MACHINE TO BEST
MATCHING 25 SEARCH RESULTS FOR BOOK QUALITY
RECOMMENDATION WITH FEATURE-LEVEL EXPLANATIONS

By:
BAGUS SATRIO WICAKSONO
NPM. 22081010252

P4 7 Approved to proceed to the Thesis Examination
/ A

| -

s— |

'3 % _ Approved by,
“J.‘ L
L’

Coordinator of Informatics Study Program
Faculty of Computer Science

Dr. Intan Yunia ur'basari. S.Kom, MSc

NIP. 19800602 202521 2 029

11




STATEMENT OF ORIGINALITY

[ am the undersigned:

Student Name . Bagus Satrio Wicaksono
NPM : 22081010252

Degree Program : Bachelor (S1)

Study Program :  Informatics

Faculty : Faculty of Computer Science

Hereby declares that this undergraduate thesis contains no part of any other
scientific work that has been submitted to obtain an academic degree at any higher
education institution. Furthermore, it does not contain any work or opinions
previously written or published by others, except for those which are explicitly cited

in this thesis and listed completely in references.

And I declare that this scientific document is free from elements of plagiarism. If
in the future indications of plagiarism are found in this Thesis, I am willing to accept

sanctions in accordance with the applicable laws and regulations.

Thus, I made this statement without any coercion from anyone and to be used as it
should.

O %0

Surabaya, July 20, 2026
Declarant,

BAGUS SATRIO
WICAKSONO
NPM. 22081010252

v




ABSTRACT

Student Name / NPM : Bagus Satrio Wicaksono / 22081010252

Thesis Title . APPLICATION OF EXPLAINABLE BOOSTING
MACHINE TO BEST MATCHING 25 SEARCH
RESULTS FOR BOOK QUALITY
RECOMMENDATION  WITH  FEATURE-
LEVEL EXPLANATIONS

Advisor : 1. Dr. Intan Yuniar Purbasari, S.Kom, MSc
2. Henni Endah Wahanani, ST., M.Kom.

ABSTRACT

The rapid growth of digital book collections creates significant challenges for
readers identifying high-quality books during exploratory search. Although Best
Matching 25 (BM25) effectively retrieves textually relevant books, it ignores
quality indicators like popularity and ratings, while existing re-ranking models
remain uninterpretable black boxes. This study proposes a two-stage ranking
architecture deploying an Explainable Boosting Machine (EBM) as a glass-box re-
ranker to optimize BM25 search results while providing intrinsic explanations. The
EBM was trained on 13.4 million user-book interactions from the UCSD Goodreads
dataset. To evaluate ranking quality and feature impacts, EBM variants—evaluating
main effects (int0) and five feature interactions (int5)—were tested. Prediction
evaluations showed the int0 model achieved an RMSE of 0.9782 and an MAE of
0.7632. Ranking evaluations across 50 test queries demonstrated that the int5 model
achieved an NDCG@10 of 0.9373, outperforming the BM25 baseline (0.9284) on
exploratory queries. Specifically, the framework successfully enhanced ranking
quality by elevating candidate books that exhibit strong popularity signals. Human
judgment evaluation revealed a marginal 0.05 decrease in Precision@1 (0.80 for
EBM vs. 0.85 for BM25), presenting a valid trade-off where EBM filters out text-
heavy box sets in favor of community-validated literature. Global explanations
identified popularity as the most influential individual feature, while local
explanations directly corresponded to global shape functions. An ablation study
further confirmed explanation faithfulness. This framework enhances BM25
retrieval quality through verified quality re-ranking while maintaining transparent,
interconnected explanations to support exploratory search.

Keywords: book search, Goodreads, Best Matching 25, Explainable Boosting
Machine, interpretable machine learning.
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  r ( 1 ) = y −     y ^   ( 0 ) = 5 . 0 − 3 . 625 =   + 1 . 375


  r ( 2 ) = 4 . 0 − 3 . 625 =   + 0 . 375


  r ( 2 ) = 4 . 0 − 3 . 625 =   + 0 . 375


  r ( 3 ) = 3 . 0 − 3 . 625 =   − 0 , 625


  r ( 3 ) = 3 . 0 − 3 . 625 =   − 0 , 625


    r 1 = 1 . 375


    r 3 = − 0 . 625


  p o p u l a r i t y _ n o r m = 0 . 9


      r ˉ  Bin4 =     r 1   ( 0 ) +   r 2   ( 0 ) 2 =   1 . 375 + 0 . 375 2 = + 0 . 875


  𝜈 = 0 . 04


      r ˉ  Bin4 = 0 . 04   ⋅ 0 . 875 = 0 . 035


  + 0 . 035


    f  popularity = + 0 . 035


    f  j k  (   x  j ,   x  k )

