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Data collection: ..
. Tokenization
News articles
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|:> Sentiment
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Examination of its usefulness:
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Trend analysis
Cross correlation analysis
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confidence index

(Figure 1) Proposed method of flow chart



(Table 1) Data collection: 2015.1~2017.3

Keyword Households business

Households income

Households expenditure Total

Number of articles 107

312 173 592
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(Table 2) Construction of Sentiment lexicon dictionary
Polarity Number of words Importance Composition of Part of speech4
Negative 5,385 22% (64%) | N=3,438 (64%), P=781 (15%), M=767 (14%), =283 (5%)
Positive 2,981 12% (36%) | N=1,599 (54%), P=540 (18%), M=555 (19%), I=214 (7%)
Neutral 16,677 67% (- ) | N=11,447 (69%), P=1,713 (10%), M=2,029 (12%), I=1,106 (7%)
Total 25,043 100% ( - ) N=Noun, P= Verb and Adjective, M= Adverb, I= Interjection
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AA st £4 doleE A8t
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TE ALY F sHAR N M= 15, TH I8y GDP FAA = WiE7] T2 F 370 ©]
o1%)= 0, FAAF o A= -19] s HFo W 278 E BxHo] FredE AL = 3l
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(Table 3) Components of private consumption (Fiscal year 2016, Whbn)

GDP Consumption Private
consumptiond) Durables Quasi durables Nondurables Services
1,637,421 1,047,483 798,364 73,780 63,435 188,940 421,749
100.0% 64.0% 48.8% 4.5% 3.9% 11.5% 25.8%
100.0% 76.2% 7.0% 6.1% 18.0% 40.3%
100.0% 9.2% 7.9% 23.7% 52.8%
Source: Bank of Korea
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(Figure 2) Consumption Expenditure and Goods compared to Retail sales index of trends
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production index of trends
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Base model: y; = a + BCSIy + y1Ve—1 + V2€r-1 + & <Table 5> &AEY ALEEH AHGE
Revised model: y; = a + SCSI; + V1 YVi—1 + V261 + & 3k =AAAE AFe)s Ao} wzkAn| 9} &
AVEHA] 71 B2 & 3} v w3 NSIS o SHE2 AL
y: AT G A S (retail), A8 2GR AR G (service), . _ _ _
8 S, A% Bnemp), £UAEAA Gy, B TARY RISl APt Ao )
7HA19) t&E2l(loan) A= o] F2r|AbelA FE3 JRE AHE H
CSI: 2=RIAA x| 4= Al g] % o
7 AAe] ZaF W A ko
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WAGTEA Y g Avtorh,
(Table 4) Estimation of Real economic indicators
Retail sales index Service production index
Base model Revised model Base model Revised model
Coef.(P>[z]) Coef.(P>[z]) Coef.(P>|z]) Coef.(P>[z])
NSI - - 0.280°(0.082) - 0.1517(0.005)
CSI 0.257°(0.072) - 0.058(0.291) - -
F-stat.(Prob.) 1.866(0.164) 1.353(0.282) 3.3167°(0.038) 3.8177(0.023)
R? 0.196 0.150 0.302 0.332
RMSE 2.023 2.080 0.669 0.654
MAE 1.587 1.650 0.531 0.477

Note: In the equation, AR term, MA term and constant term are included, but those estimation results are omitted in the table.
wk *% and * denote the significance level at 1%, 5% and 10 % respectively.
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(Table 5) Estimation of Labor indicators

Employment rate Unemployment rate
Base model Revised model Base model Revised model
Coef.(P>[z]) Coef.(P>(z]) Coef.(P>|z]) Coef.(P>|z])

NSI - - -0.020""(0.009) - - -0.0077(0.044)
CSI -0.015(0.180) - - 0.009(0.389) - -

F-stat.(Prob.) 0.794(0.510) 2.9987(0.051) 8.20077(0.001) 10.691°7°(0.000)
R’ 0.094 0.281 0.517 0.582
RMSE 0.166 0.148 0.114 0.106
MAE 0.124 0.120 0.094 0.087

Note: In the equation, AR term, MA term and constant term are included, but those estimation results are omitted in the table.
wkx #% and * denote the significance level at 1%, 5% and 10 % respectively.

(Table 6) Estimation of Price indicators

Consumer price index Interest rate of Loan to Households
Base model Revised model Base model Revised model
Coef.(P>[z]) Coef.(P>z]) Coef.(P>z]) Coef.(P>[z])
NSI - - -0.029*(0.069) - - 0.008(0.405)
CSI -0.007(0.772) - - 0.027(0.517) - -
F-stat.(Prob.) 14.177(0.000) 21.7"7(0.000) 60.8"(0.000) 62.8"7(0.000)
R? 0.648 0.739 0.892 0.895
RMSE 0.294 0.252 0.592 0.591
MAE 0.227 0.204 0.475 0.465

Note: In the equation, AR term, MA term and constant term are included, but those estimation results are omitted in the table.
wkx #% and * denote the significance level at 1%, 5% and 10 % respectively.
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Abstract

Construction of Consumer Confidence index
based on Sentiment analysis using News articles

Minchae Song™ - Kyung-shik Shin**

It is known that the economic sentiment index and macroeconomic indicators are closely related
because economic agent’s judgment and forecast of the business conditions affect economic fluctuations.
For this reason, consumer sentiment or confidence provides steady fodder for business and is treated as
an important piece of economic information. In Korea, private consumption accounts and consumer
sentiment index highly relevant for both, which is a very important economic indicator for evaluating and
forecasting the domestic economic situation. However, despite offering relevant insights into private
consumption and GDP, the traditional approach to measuring the consumer confidence based on the survey
has several limits. One possible weakness is that it takes considerable time to research, collect, and
aggregate the data. If certain urgent issues arise, timely information will not be announced until the end
of each month. In addition, the survey only contains information derived from questionnaire items, which
means it can be difficult to catch up to the direct effects of newly arising issues. The survey also faces
potential declines in response rates and erroneous responses. Therefore, it is necessary to find a way to
complement it.

For this purpose, we construct and assess an index designed to measure consumer economic
sentiment index using sentiment analysis. Unlike the survey-based measures, our index relies on textual
analysis to extract sentiment from economic and financial news articles. In particular, text data such as news
articles and SNS are timely and cover a wide range of issues; because such sources can quickly capture
the economic impact of specific economic issues, they have great potential as economic indicators.

There exist two main approaches to the automatic extraction of sentiment from a text, we apply the
lexicon-based approach, using sentiment lexicon dictionaries of words annotated with the semantic

orientations. In creating the sentiment lexicon dictionaries, we enter the semantic orientation of individual
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words manually, though we do not attempt a full linguistic analysis (one that involves analysis of word
senses or argument structure); this is the limitation of our research and further work in that direction
remains possible.

In this study, we generate a time series index of economic sentiment in the news. The construction
of the index consists of three broad steps: (1) Collecting a large corpus of economic news articles on the
web, (2) Applying lexicon-based methods for sentiment analysis of each article to score the article in terms
of sentiment orientation (positive, negative and neutral), and (3) Constructing an economic sentiment index
of consumers by aggregating monthly time series for each sentiment word.

In line with existing scholarly assessments of the relationship between the consumer confidence index
and macroeconomic indicators, any new index should be assessed for its usefulness. We examine the new
index’s usefulness by comparing other economic indicators to the CSI. To check the usefulness of the
newly index based on sentiment analysis, trend and cross - correlation analysis are carried out to analyze
the relations and lagged structure. Finally, we analyze the forecasting power using the one step ahead of
out of sample prediction. As a result, the news sentiment index correlates strongly with related
contemporaneous key indicators in almost all experiments. We also find that news sentiment shocks predict
future economic activity in most cases. In almost all experiments, the news sentiment index strongly
correlates with related contemporaneous key indicators. Furthermore, in most cases, news sentiment shocks
predict future economic activity; in head-to-head comparisons, the news sentiment measures outperform
survey-based sentiment index as CSI.

Policy makers want to understand consumer or public opinions about existing or proposed policies.
Such opinions enable relevant government decision-makers to respond quickly to monitor various web
media, SNS, or news articles. Textual data, such as news articles and social networks (Twitter, Facebook
and blogs) are generated at high-speeds and cover a wide range of issues; because such sources can quickly
capture the economic impact of specific economic issues, they have great potential as economic indicators.
Although research using unstructured data in economic analysis is in its early stages, but the utilization

of data is expected to greatly increase once its usefulness is confirmed.

Key Words : Sentiment analysis, Unstructured data, Economic sentiment index, Consumer sentiment index,

Economic trends and outlook
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