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Abstract: Business sentiment indices released regularly by the government or the central bank play a crucial
role in decision making for governmental/monetary policies, industrial production planning, and so on. How-
ever, these indices rely on traditional surveys, which are costly and time-consuming to conduct. This paper
propose an approach to predicting an inexpensive and timely business sentiment index reusing daily news-
paper articles. We adopt the Bidirectional Encoder Representation from Transformers (BERT) to predict a
business sentiment score of a given text and aggregate the scores to define an index, named S-APIR. Also, a
one-class support vector machine is applied to filter out texts irrelevant to business and economy. Moreover,
we propose a simple yet useful approach to temporally analyzing how much any given factor influenced the
predicted business sentiment. The validity and utility of the proposed approach are demonstrated through
our experiments on 12-years-worth of newspaper articles.
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*1 https://wwwb.cao.go.jp/keizai3 /watcher/watcher_menu.
html
*2 http://www.boj.or.jp/statistics/tk/
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Table 1 Example responses of Economy Watchers Survey.
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Fig. 1 Framework for computing S-APIR index.
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Table 2 Results of Economy Watchers DI prediction.
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Fig. 2 Comparison between S-APIR index and Economy Watchers DI (r = 0.888).
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Size of training data
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Fig. 3 Relation between training data size and model perfor-

mance.
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® 3 FHUERGEE TV OMERE L
Table 3 Performance comparison between different outlier de-

tection models.

EFN R WdeR kU E

F—hrTra—% 0928 0.858 0.892
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4 S-APIR #8¥E 57 + v 5 v — DI O HARBREK
Fig. 4 Cross-correlation between S-APIR index and Economy
Watchers DI.
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WEITDRVEE (0.878) LIENTEH LADLTHIHER
BAEALT BRER L B o 72,
4.4.3 S-APIR O%ATM4 - RIS

AT A+ YT v — R EORIRIBRKIZ, REOHINE
TEICHIBT A2 L2 1 2OHMWE L TIER SN T WA,
FD0, BRY 4+ v F ¥ — DA LT S-APIR 850
B x0T L Cwiud, R0tz bR LS
ZAMATIRE L LCliEd d 5. #2C, HEMBERE
(cross-correlation) 12 & o T S-APIR O%efT1E - BT
ML 7z, X 4 SRR ERT. B, HEMEIZERLS
NTwhwnizd, —1~1 OFEAIZIZINE 5 2.
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Tx v Fx—DIO (AT LBITL BV) —HEETH S
otz 7L, HAEADORST 4 v F ¥ — DI
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T4 FHELLTHHTAHBHCLORNEERR T+ v T v —
DI & OMBAREOBEIR. »y aNOBFIE T4 V5 ) v 7D
HHEC X 2 HBIR B o B

Table 4 Correlation coefficients for different information

sources with/without filtering.
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»H) 0.892 (+2.1%)
g L 0.738
0 0.817 (4+10.7%)
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Fig. 5 Contribution of “trade” to S-APIR index.
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Fig. 7 Contribution of “Coronavirus” to S-APIR index.
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Fig. 8 Contribution of “Abenomics” to S-APIR index, where
a sentence sentiment score was evenly distributed to its
constituent words for the upper figure whereas it was
divided proportionally to attention rollouts for the bot-

tom figure.
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