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本ペーパーは、総務省統計研究研修所の客員教授及び独立行政法人統計センター職員で

ある執筆者が、その責任において行った統計研究の成果を取りまとめたものであり、その内

容については、統計研究研修所または統計センターの見解を表したものではない。本ペーパ

ーの内容については、執筆者に問い合わせ願いたい。 

本研究では、統計法(平成 19 年法律第 53 号)第 32 条及び 33 条の規定に基づき、家計

調査、全国家計構造調査及び全国単身世帯収支実態調査に係る調査票情報を使用した。 



収⽀項⽬分類符号に対する⾃動格付 
床 裕佳⼦ 

佐藤-イリチュ 美佳 
 

 
概要 

 
独⽴⾏政法⼈統計センターでは、「家計調査」における各調査⽉のオンライン回答された

家計簿の各収⼊項⽬・⽀出項⽬に対するデータについて、収⽀品⽬分類符号の⾃動付与によ
る格付業務⽀援を⽬的として、機械学習型格付⼿法を⽤いたシステムを開発し、2022 年 1
⽉から運⽤が開始されている。本稿では、格付⽀援にあたって開発した⽅法を紹介する。 
 

キーワード：格付、ファジィクラスタリング、サポートベクトルマシン、T-norm 
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Abstract 

The National Statistics Center has developed a system using a machine learning based autocoding 

method to support coding operations. It works by automatically assigning income and expenditure 

classification codes to data on each income and expenditure item in the household ledger. This ledger 

was answered online for each survey month in the "Family Income and Expenditure Survey." The 

system began operation in January 2022. This paper introduces the methods developed for autocoding 

support. 
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Original Proposed

Number of text descriptions Number of text descriptions

correctly
predicted

( b )

incorrectly
predicted
( a ) - ( b )

correctly
predicted

( b )

incorrectly
predicted
( a ) - ( b )

1 Food 119,328 118,965 363 0.997 119,009 319 0.997

4 Furniture & household utensils 8,481 7,501 980 00.884 7,848 633 00.925

9 Culture & recreation 4,917 4,122 795 0.838 4,275 642 0.869

10 Other consumption expenditures 4,635 3,837 798 00.828 4,159 476 00.897

Label Category

Number of text
descriptions of

target data
( a )

Accuracy
( b ) / ( a )

Accuracy
( b ) / ( a )
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Method Evaluation data Coverage Accuracy Precision Recall F1 score

Evaluate top 76.5% of data 0.765 0.9857 0.9430 0.9330 0.9350

Evaluate whole data 1.000 0.9173 0.8170 0.7620 0.7810

Evaluate top 76.5% of data 0.765 0.9858 0.9440 0.9330 0.9360

Evaluate whole data 0.917 0.9572 0.8870 0.8620 0.8670

Evaluate top 76.5% of data 0.765 00.9858 0.9440 0.9350 0.9370

Evaluate whole data 0.916 00.9576 0.8820 0.8640 0.8670

Evaluate top 76.5% of data 0.765 0.9812 0.8930 0.8810 0.8810

Evaluate whole data 1.000 0.9154 0.8030 0.7570 0.7720

Evaluate top 76.5% of data 0.765 0.9814 0.8940 0.8810 0.8820

Evaluate whole data 0.912 0.9572 0.8590 0.8330 0.8380

Evaluate top 76.5% of data 0.765 0.9817 0.9020 0.8940 0.8910

Evaluate whole data 0.911 0.9542 0.8480 0.8350 0.8340

SVM with reinforcement
learning (b)

Use only
clearer
data for
training
SVM

SVM 

SVM with reinforcement
learning (a)

SVM with reinforcement
learning (b)

Use whole
training

dataset for
training
SVM

SVM 

SVM with reinforcement
learning (a)

Method Evaluation data Coverage Accuracy Precision Recall F1 score

Evaluate top 76.5% of data 0.765 0.9860 0.9270 0.9150 0.9190

Evaluate whole data 1.000 0.9178 0.8220 0.7730 0.7900

Evaluate top 76.5% of data 0.765 0.9862 0.9280 0.9150 0.9190

Evaluate whole data 0.917 0.9575 0.8890 0.8700 0.8750

Evaluate top 76.5% of data 0.765 00.9863 0.9290 0.9180 0.9210

Evaluate whole data 0.917 00.9578 0.8880 0.8730 0.8760

Evaluate top 76.5% of data 0.765 0.9826 0.8990 0.8850 0.8880

Evaluate whole data 1.000 0.9170 0.8070 0.7670 0.7790

Evaluate top 76.5% of data 0.765 0.9827 0.9010 0.8860 0.8890

Evaluate whole data 0.911 0.9577 0.8750 0.8490 0.8560

Evaluate top 76.5% of data 0.765 0.9831 0.9080 0.8960 0.8980

Evaluate whole data 0.911 0.9539 0.8710 0.8540 0.8550

Use whole
training

dataset for
training
SVM

Fuzzy clustering based SVM

Fuzzy clustering based SVM
with reinforcement learning (a)

Fuzzy clustering based SVM
with reinforcement learning (b)

Use only
clearer
data for
training
SVM

Fuzzy clustering based SVM

Fuzzy clustering based SVM
with reinforcement learning (a)

Fuzzy clustering based SVM
with reinforcement learning (b)
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Method Evaluation data Processing time

Evaluate top 76.5% of data

Evaluate whole data

Evaluate top 76.5% of data

Evaluate whole data

Evaluate top 76.5% of data

Evaluate whole data

Evaluate top 76.5% of data

Evaluate whole data

Evaluate top 76.5% of data

Evaluate whole data

Evaluate top 76.5% of data

Evaluate whole data

SVM with reinforcement
learning (a) 186.41 sec.

SVM with reinforcement
learning (b) 168.02 sec.

Use only
clearer
data for
training
SVM

SVM 208.95 sec.

SVM with reinforcement
learning (a) 188.10 sec.

Use whole
training

dataset for
training
SVM

SVM 213.99 sec.

SVM with reinforcement
learning (b) 169.29 sec.

Method Evaluation data Processing time

Evaluate top 76.5% of data

Evaluate whole data

Evaluate top 76.5% of data

Evaluate whole data

Evaluate top 76.5% of data

Evaluate whole data

Evaluate top 76.5% of data

Evaluate whole data

Evaluate top 76.5% of data

Evaluate whole data

Evaluate top 76.5% of data

Evaluate whole data

Use whole
training

dataset for
training
SVM

Fuzzy clustering based SVM 217.11 sec.

Fuzzy clustering based SVM
with reinforcement learning (a) 192.63 sec.

Fuzzy clustering based SVM
with reinforcement learning (b) 164.28 sec.

Use only
clearer
data for
training
SVM

Fuzzy clustering based SVM 213.09 sec.

Fuzzy clustering based SVM
with reinforcement learning (a) 190.83 sec.

Fuzzy clustering based SVM
with reinforcement learning (b) 168.02 sec

20



[1] Benedikt, Lanthao, Chaitanya Joshi, Louisa Nolan, Nick De Wolf, Barry Schouten. (2020), “Optical character 
recognition and machine learning classification of shopping receipts”, Available at: 
https://ec.europa.eu/eurostat/documents/54431/11489222/6+Receipt+scan+analysis.pdf 

[2] Bengio, Yoshua, Rejean Ducharme, Pascal Vincent, Christian Jauvin. (2003), “A neural probabilistic language 
model”, Journal of Machine Learning Research 3: 1137-1155 

[3] Bezdek, James C. (1981), “Pattern Recognition with Fuzzy Objective Function Algorithms”, Plenum Press, New 
York 

[4] Bezdek, James C., James Keller, Raghu Krisnapuram, Nikhil R. Pal. (1999), “Fuzzy Models and Algorithms for 
Pattern Recognition and Image Processing”, Kluwer Academic Publishers 

[5] Brown, Tom B., Benjamin Mann, Nick Ryder, Melanie Subbiah, Jared Kaplan, Prafulla Dhariwal, Arvind 
Neelakantan, Pranav Shyam, Girish Sastry, Amanda Askell, Sandhini Agarwal, Ariel Herbert-Voss, Gretchen 
Krueger, Tom Henighan, Rewon Child, Aditya Ramesh, Daniel M. Ziegler, Jeffrey Wu, Clemens Winter, 
Christopher Hesse, Mark Chen, Eric Sigler, Mateusz Litwin, Scott Gray, Benjamin Chess, Jack Clark, Christopher 
Berner, Sam McCandlish, Alec Radford, Ilya Sutskever, Dario Amodei. (2020), “Language Models are Few-Shot 
Learners”, arXiv:2005.14165 

[6] Cristianini, Nello, John Shawe-Taylor. (2000), “An Introduction to Support Vector Machines and other kernel-
based learning methods”, Cambridge University Press 

[7] Guidotti, Riccardo, Anna Monreale, Salvatore Ruggieri, Dino Pedreschi, Franco Turini, Fosca Giannotti. (2018), 
"Local rule-based explanations of black box decision systems" arXiv preprint arXiv:1805.10820 

[8] Gweon, Hyukjun, Matthias Schonlau, Lars Kaczmirek, Michael Blohm, and Stefan Steiner. (2017), "Three methods 
for occupation coding based on statistical learning", Journal of Official Statistics, 33 (1): 101-122. 

[9] Hacking, Wim, Leon Willenborg (2012). "Coding; interpreting short descriptions using a classification", Statistics 
Methods, Statistics Netherlands, Available at: https://www.cbs.nl/en-gb/our-services/methods/statistical-
methods/throughput/throughput/coding. 

[10] Jentoft, Susie, Toth Boriska, Müller Daniel. (2022) “From Manual to Machine: challenges in machine learning for 
COICOP coding”, in the 29th Nordic Statistical Meeting (NSM2022) 

[11] Ito, Haruto. (2023) “Comparison of Results between SVM and FCM - For Comparison of Supervised and 
Unsupervised Classification -”, College of Social Engineering, University of Tsukuba Graduation Thesis 
(Supervisor Prof. Dr. M. Sato-Ilic) (in Japanese) 

[12] Kenton, Zachary, Tom Everitt, Laura Weidinger, Iason Gabriel, Vladimir Mikulik, Geoffrey Irving. (2021), 
“Alignment of Language Agents”, DeepMind, arXiv:2103.14659 

[13] Kudo, Taku, Kaoru Yamamoto, Yuji Matsumoto. (2004), “Applying conditional random fields to Japanese 
morphological analysis”, in the 2004 Conference on Empirical Methods in Natural Language Processing, Barcelona, 
Spain, 25-26, Jul. 2004, 230-237 

[14] Martindale, Hazel, Edward Rowland, Tanya Flower, Gareth Clews. (2020) “Semi-supervised machine learning 
with word embedding for classification in price statistics”, Data & Policy, 2, 2020, e12, Cambridge University Press 

[15] Menger, Karl. (1942), "Statistical metrics", in Proceedings of the National Academy of Sciences of the United 
States of America, 28: 535-537 

[16] Mikolov, Tomas, Kai Chen, Greg S. Corrado, Jeffrey Dean. (2013), “Efficient estimation of word representations 
in vector space”, arXiv preprint arXiv:1301.3781 

[17] Mizumoto, Masaharu. (1989), "Pictorical representation of fuzzy connectives, Part I: Cases of T-norms, t-Conorms 
and Averaging Operators", Fuzzy Sets and Systems, 31: 217-242 

[18] Platt, John C. (1999), “Probabilistic Outputs for Support Vector Machines and Comparisons to Regularized 
Likelihood Methods”, In Advances in Large Margin Classifiers, Alexander J Smola, Peter Bartlett, Bernhard 
Scholkopf, and Dale Schuurmans (eds) MIT Press 

[19] Ribeiro, Marco Tulio, Sameer Singh, Carlos Guestrin. (2018), “Anchors: High-precision model-agnostic 
Explanations", The Thirty-Second AAAI Conference on Artificial Intelligence: 1527-1535 

[20] Solaiman, Irene, Christy Dennison. (2021), “Process for Adapting Language Models to Society (PALMS) with 
Values-Targeted Datasets”, 35th Conference on Neural Information Processing Systems (NeurIPS 2021), 
arXiv:2106.10328 

21



[21] Schweizer, Berthold, Abe Sklar. (2005), Probabilistic metric spaces, Dover Publications 
[22] Takaoka, Kazuma, Sorami Hisamoto, Noriko Kawahara, Miho Sakamoto, Yoshitaka Uchida, Yuji Matsumoto. 

(2018), “Sudachi: a Japanese Tokenizer for Business”, Proceedings of the Eleventh International Conference on 
Language Resources and Evaluation (LREC): 2246-2249, European Language Resources Association 

[23] Toko, Yukako, Kazumi Wada, Shinya Iijima, and Mika Sato-Ilic. (2018a) “Supervised Multiclass Classifier for 
Autocoding Based on Partition Coefficient”, Ireneusz Czarnowski, Robert J. Howlett, Lakhmi C. Jain, and Ljubo 
Vlacic (eds), Smart Innovation, Systems and Technologies 97: 54-64. Springer, Switzerland (Best research paper 
award ) 

[24] Toko, Yukako, Shinya Iijima, Mika Sato-Ilic. (2018b), "Overlapping classification for autocoding system", Journal 
of Romanian Statistical Review, 4: 58-73 

[25] Toko, Yukako, Shinya Iijima, Mika Sato-Ilic. (2019),” Generalization for improvement of the reliability score for 
autocoding”, Journal of Romanian Statistical Review, 3: 47-59 

[26] Toko, Yukako, Mika Sato-Ilic. (2020), “Improvement of the training dataset for supervised multiclass 
classification” , Czarnowski, I., Howlett, R.J., Jain, L. C. (Eds.), Intelligent Decision Technologies, Smart 
Innovation, Systems and Technologies, Springer, Singapore, 193: 291-302 

[27] Toko, Yukako, Mika Sato-Ilic. (2022a), “Autocoding based Multiclass Support Vector Machine by Fuzzy c-
Means”, Romanian Statistical Review, 1: 27–39 

[28] Toko, Yukako, Mika Sato-Ilic. (2022b), “Fuzzy Clustering based Support Vector Machine for Autocoding and 
Interpretation of Results”, Book of Abstract of IASC-ARS 2022 Interim conference: 43-44 

[29] Toko, Yukako, Mika Sato-Ilic. (2023), “Hierarchical Support Vector Machine based Classifier for Autocoding”, 
G. A. Tsihrintzis, C. Toro, S. A. Rios, R. J. Howlett, L. C. Jain (Eds.) Procedia Computer Science, 225: 2733-2742 

[30] Toko, Yukako, Mika Sato-Ilic. (2024a), “Difference on Evaluation Scores Considering Image Descriptions for 
Autocoding”, Romanian Statistical Review, 1:27-42 

[31] Toko, Yukako, Mika Sato-Ilic. (2024b), “Comparison of fuzzy clustering based SVM with reinforcement learning 
based SVM for autocoding of the Family Income and Expenditure Survey”, C. Toro, S. A. Rios, R. J. Howlett, L.C. 
Jain (Eds.) Procedia Computer Science, 246: 1820-1829 

[32] Statistics Bureau of Japan. “Outline of the Family Income and Expenditure Survey”, Available at: 
https://www.stat.go.jp/english/data/kakei/1560.html 

 

22


