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1. Background

Lending &
Big data is taking off and it has revolutionized Investment Financing, 8%
) E%gr:kpi‘{rl':gl;&t Personal &
o . apital Markets, Business
finance industry 11% Banking, 29%
® Big Data in finance has contributed to major Credit Cards &

technical advances in recent years Payment
i Processing, 12%
® The progress allowed the industry to come up
with simple, tailored, data-driven, and safe Asset & Wealth

solutions Management,

13% Insurance

Services, 28%
A wide range of industries within the financial sector use big data
Source: World Bank

iSPUPLIVE POtENtial 77 7 oo
Regulators are building capabilities Nowcasting N <

Forecasting |, 55%
stress testing | 2%

® Governments are also exploring ways to Anti-money laundering - [ 57

[ i i r ion/prevention | NN :0%
use big data collected by the financial Fraud detection/preventio 30%
cyber security [ NRNEGRNIEN 26%

Big data’s

in big data and related analytics

sector
® To get a better picture of the financial other [N 1o
0% 10% 20% 30% 40% 50% 60%
system as a whole and the overall % of survey respondents
economy Central banks are using big data in a variety of ways to enhance their operations

Source: World Bank



1. Background |

Financial Supervisory Commission published FinTech E nm *4 ;i

Development Strategy White Paper -&Eﬁ mSZ E

® Fintech development has become an important strategy to
enhance national competitiveness

® The White Paper encompasses Fintech trends in five major
dimensions: financial services, innovative R&D, talent
cultivation, risk management, and infrastructure.

SupTech - Increasing efficiency through innovation

® This transformation also lead to changes of the supervisory |
processes, which can be accomplished more effectively with
the support of SupTech tools |

|

® SupTech solutions are now being developed for various
stages of the supervisory process May 2015
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1. Background
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2. Project Planning

® TDCC, as the major infrastructure of Taiwan’s capital market, stores abundant and dynamic market data

® TDCC explores the value of data for supervision; collaborate with FSC in developing SupTech

TDCC'’s SupTech development

Compile data through the relational database as market supervision assistance and
alert for Authority

TDCC SupTech 3.0 TDCC’ digital transformation in Big Data

® TDCC implemented Big Data and Analytics Application Platform in 2018

Steps into the era of | ® Including SupTech for funds and bills companies, data services for market

big data supervision participants, open finance via the e-Passbook, and internal data management and
analytics for corporations




2. Project Planning

SITCA g Fund System ( Financial Supervisory Commission, R.0.C (Taiwan)
TDCC Securities and Futures Bureau

& Basic Information

® Fund Name/Fund Scale
® Fund Type 5

etc
€ Information of Financial

Products Fund | ted
rg Ef,rfds”" este Tableau Server
® Stocks |
etc W Database !
REFINITIV [< Data © Big Datanfo.
Warehouse TDCC Platform

& External Information

1. Issuer

2. Country « Data

3. Industry Supermarket
etc

Big Data Application System




2. Project Planning

Cross-functional collaboration at TDCC to conduct the project, tasks including:

® Guided by the requirements that have been identified
® Collect the data from different sources
o

Make sure to organize the collected data for analysis

® Not all of the data will be useful
® Data cleaning is mandatory before sending the information on for analysis.

Data Analysis ® Use data analysis software and other tools to help interpret and understand the data
® lead to arrive at conclusions

Data Visualization: ® Graphically show your information in a way that people can read and understand it
® Use charts, graphs, maps, bullet points, or a host of other methods

® Visualization helps you derive valuable insights by helping you compare datasets and observe
relationships



3. Mutual Fund Market Supervision

According to Authority’s risk control perspective, TDCC developed applications in Mutual Fund Market
Supervision

The development contains 5 phases

v ™ | % ®,
2019.09.25 | 2019.09.25 | 2020.10.26 m w
- Portfolio Analysis-

Offshore Fund  Onshore Fund Change of  Portfolio Analysis
Supervision Supervision NAV Invested in Bonds Invested in Stocks




3. Mutual Fund Market Supervision

® Analyze the following dimensions:

Issuer

Asset Management Co. Investment Concentration

Country/Region

G ¢

Fund Industry

Exposure to Investments

Currency

1. Offshore Fund Supervision :
Use internal data to analyze the amount domestic investors invest, subscription and redemption,
and exposure

2. Onshore Fund Supervision :
Use internal data to analyze general information, subscription and redemption, and stocks held by
mutual funds



3. Mutual Fund Market Supervision

Offshore Fund

| Year Month

2019 h =] h

Asset Management Co: All Fund Type: All Region: Single Country Beneficiary Type: All

AUM by Asset Management Co.

AMC1 I oc.c37.74 7 22 o
78,950.72 o122 36
AMC?2 74,105.88 200 o4
68,376.90 8 11@
ese 42,708.27 200 o041
34,354.37 4 101@
29,480.71 4 @44
23,752.43 ®15 @51 v
0.00 500,000.00 0 10 200 50 100
Domestic Holdings NO. of Funds NO. of Shares |
AUM by Fund
i$ Hold by Domestic SHold by Domestic(%) Mkt Share Share I
Fund A 394,180.11 4259% 46.80% 11
Eund B 35,752.03 69.64% 424% 5
Fund C 32,878.58 28.78% 3.90% 42
29,007.40 54.06% 3.44% 23
25,750.98 19.03% 3.06% 7
21,226.56 21.19% 2.52% 20
18,821.58 18.52% 2.23% 10
16,712.72 40.75% 1.98% 12
14,207.75 13.03% 1.69% 5
10,863.08 44.13% 1.29% 1
Total 842,316.32 10.04% 100.00% 996

I =S ExmEERERRE

Fund Type

Equity 242,985.13
28.85%
Bond
189,557.78
22.50%
Money

4,100.46
0.49%

Amount Invested

- T

Amount Invested

© HEREHIERA

TDCC Taiwan Depository & Clearing Corporation

Region

Single Country |

405,672.95
48.16%

842,316.32
23.47%

Regions

Beneficiary Type

Global

Type B

7,887.28
4%

Type A

/

443

@ 2021 Mapbox © OpenStreetMap

5,118,801.07

410,961.45
48.79%

Type C

3,467.60
50.27%
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3. Mutual Fund Market Supervision

3. NAV Change

Monitor the change in the NAV value

by fund or fund type

Avg. % Change in NAV

707%
E.-3%~-1% 111%

Avg. % Change in NAV

49.02%
-0.1404% -
P C. 0%~ 1%
D-1% ~ 0% :

Historical NAV

XXX Technology

Fund

10.0000 k
sooc0 -
6.0000
4,0000

2.0000

0.0000

e _ A hina o & B

M B. 1% ~ 3%
WC 0%~1%
M D.-1% ~ 0%
M E -3%~-1%

P

i o 4

-
Date -2019/6/11
NAV 91700

4. Portfolio Analysis- Invested in Bonds

Check portfolio invested in bonds, credit rating, Coupon Rate, etc.

S Invested in Bonds Fund Type
’ézset Mgt. Amount AUM %
88,0386 92,076.2 6% * | Bond IT 605,517.1
X 715776 77,7301 92.08%
Y 538133 56,696.7 94.91%
X 41,2577 44,5986 9251%
34,2219 36,921.7 92.69%
30,9555 40,1194 T7.16%
27,023.2 284584 95.66%
238442 25,5011 93.50%
23,2609 254720 91.32%
19,768.9 209283 94.46%
183206 19416.2 94.36% v
Industry Sector( by Issuer) | Credit Rating

|l 0.49%
W0.59%

H

I 2.51%

I 4.39%

I

[ 7.10%
[ 10:96%

I 15.30%
5.31%
11.17%

OK 10K 20K 30K 40K SOK 60K 70K 80K 90K 100K 110K 120K
| S Invested in Bond |
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3. Mutual Fund Market Supervision

Case: Major Events that Shake Financial Market
Industry

Energy &
Utilities
20%

Government
19% Consumer
Products
9%

Non-Profit
8%

Healthcare
14% IT & Telecom

Industrial & 5%

Materials
15%

Amount Invested

S ; |
© 2021 Mapbox © OpenStreetMap 443 5,118,801.07




4. Conclusion

Advanced analytics will deliver new insights

® Advanced analytics is going to become increasingly valuable for regulators in 2022 and beyond

® A core benefit is the ability to identify trends and predict problems before they occur

® Al and machine learning can be used to spot trends in data that would be almost invisible to the naked eye

The benefits are clear in assisting authorities

® TDCC continues to enhance data collection and analysis, automate routine tasks, develop new analytical
techniques, and provide better insights

® By extension, SupTech solutions also have the potential to alleviate the regulatory burden on regulated
entities

® The goal is to assist authorities in exploring Suptech applications in different areas of supervision

In the future, TDCC will optimize the information development process, and in turn provide better financial
services, building a more robust FinTech environment with the government's guidance

14



THANK YOU

15



