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<Table 1> Details of HFT Insurance Investor

It shows the number of accounts, the average number of trade, the average tradewon(unit: 1,000) and

the portion of the number of trade of HFT by year.

No of Account average average HFT Normal HFT

#of trade tradewon #of trade #of trade portion
2011 1,331 744 234,162 990 24,066 3.95
2012 1,789 721 241,195 1,289 30,420 4.07
2013 1,984 862 307,892 1,710 38,735 4.23
2014 2,654 896 331,734 2,378 37,274 6.00
2015 4,209 1,073 308,389 4,516 56,782 7.37
2016 5,189 1,565 336,860 8,119 67,931 10.68
2017 5,010 1,692 359,229 8,475 63,143 11.83
2018 4,040 2,739 413,447 11,065 68,831 13.84
2019 4,385 2,839 317,669 12,447 75,434 14.16
2020 3,748 2,730 351,990 10,232 66,666 13.31
2021 3,294 3,462 586,000 11,405 84,028 11.95
2022 2,813 3,717 519,863 10,455 76,634 12.01
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<Table 2> Statistics of Control Variables

It shows basic statistics of Control variables including NIF. NIF is Net Investment Flow. Return is calculated
at the closing price compared to the previous day’s closing price. Spread is calculated difference between
best bid price and best ask price divided by the average two price. Volat is volatility calculated by dividing
the difference between the highest price and the lowest price by the average two price. Price(1,000),
MktCap(100mil), TraWon(1mil) are calculated based on the closing price of the day.

NIF Return Spread Volat Price MktCap TrdWon
Nobs 1,957
Mean -0.1494 0.0016 0.0035 0.0335 221 93,910 34,013
St.dev 0.9774 0.0253 0.0452 0.0208 340 291,551 85,251
Max 1 0.2372 2.0000 0.3221 2,730 4,250,490 1,872,450
99% 1 0.0708 0.0102 0.1062 1,773 1,923,730 412,258
95% 1 0.0406 0.0053 0.0713 1,000 258,368 120,111
Q3 1 0.0145 0.0032 0.0404 245 76,505 31,329
Med -1 0.0009 0.0019 0.0282 98 24,090 11,473
Q1 -1 -0.0115 0.0014 0.0204 46 10,447 3,613
5% -1 -0.0361 0.0010 0.0131 12 3,893 619
1% -1 -0.0640 0.0005 0.0096 6 1,680 247
Min -1 -0.1492 0.0002 0.0057 2 640 27
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<Table 3> Comparison of HFT and Normal Insurance Investor

It shows the number of stocks traded by HFT Insurance Investor and Normal Insurance Investor in

panel A. Panel B compares the trading portion of HFT Insurance Investor and Normal Insurance Investor.

Panel A: Number of stocks

Year HFT Normal Year HFT Normal
2011 250 848 2017 732 1,154
2012 258 857 2018 992 1,386
2013 313 975 2019 1,065 1,565
2014 534 1,057 2020 1,084 1,551
2015 695 1,176 2021 1,163 1,543
2016 715 1,121 2022 1,110 1,549
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<Table 3> Comparison of HFT and Normal Insurance Investor(Continued)

Panel B: Portion of Insurance Investor

TradeWon HFT Normal HFT ratio HFT Normal

(100mil) 0y (B) A/(A+B)  Rank Portion Rank Portion
SamsungE 16,577 1,002,925 1.63 1 11.16 1 6.95
LGcare 7,169 100,097 6.68 2 4.83 14 0.69
LGchem 4,636 251,007 1.81 3 3.12 3 1.74
LotteChilsung 4,489 16,632 21.25 4 3.02 21 0.12
NAVER 4,434 266,485 1.64 5 2.99 2 1.85
NCSoft 3,776 154,366 2.39 6 2.54 10 1.07
Amore 3,582 110,962 3.13 7 2.41 12 0.77
Koreazinc 3,498 105,472 3.21 8 2.36 13 0.73
SamsungSDI 2,911 178,080 1.61 9 1.96 7 1.23
SamsungE(Pf) 2,905 92,943 3.03 10 1.96 15 0.64

2. e

<Table 4>= HFT HYEXAQ] ExAEFS Bivariate-VARE ©]-&35}o] EAI5H

Aioltt. 102} ool A AIC(Akaike Information Criterion)2} SBC(Schwartz Baysian

Criterion)o]] ]38t ZZA|2}7} Tha 2po]S Kol H42ol Hh o2 10A)2+S 2-8-81gich
HoY NIFOﬂ et A 22 Xﬂ/\l’SW Rleey
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o] ghe Hlck ARA R HFT AR SAKS HFT &35y RARe 185t
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o
Q

o] 1 £7}5hel HFT 28 %A9] NIF7} 5A40x
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Z7hel ot T3 0B 0] 71 05329, T-4% 4:0182] Z7Hs 03743, T-5 4] 8]
%7Hz 02886] HFT BT NIFS 4402 S/ 70k SAAER TRs),
Al olFo| | 27151 HFT AR Ex1210] NIF: 413358 27131 ubd, HFT
SR AR NIFE 03060 7Ptk T, 314 4:0]8o] NIFe] kg Fi
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<Table 4> HFT’s Investment Strategy

It shows the result of analyzing the HFT’s investment strategy. There was a difference in the optimal
time lag by AIC and SBC, we use 10 time lags conservatively. NIF is Net Investment Flow, Return is

calculated at the closing price compared to the previous day’s closing price.

10 10
NIF,, = o+ 3,811, X Return, ,_ .+ Y 1Bs,— X NIF,,_ .+,
T=1 T=1

L7, " indicate statistical significance at 10%, 5%, 1%, respectively

. HFT Insurance HFT life Insurance HFT Non-life
Variables
Coeff. t value Coeff. t value Coeff. t value
Nobs 2,243,004 1,017,776 1,225,228
Lag1(Return) 09113 11.65%** 41335 4.63*+* 0.3060 2.09**
Lag2(Return) 0.7301 9.31%%* 4.3124 4,217 0.4885 2.50%*
Lag3(Return) 0.5329 6.80%** -0.2452 -1.63 2.7631 4,38
Lag4(Return) 0.3743 4,797 -0.1036 -1.13 7.0885 5.19%*
Lag5(Return) 0.2886 3,71 2.5290 3450 0.2347 0.03
Lag6(Return) 0.1274 1.64 3.0456 4,57 -1.1884 =2.27*
Lag7(Return) 0.2519 3.26*** 0.8519 0.13 5.9938 1.44
Lag8(Return)  -0.0351 -0.46 1.2143 033 5.2352 0.90
Lag9(Return) 0.1997 2.63** 4.8575 1.12 5.1431 1.02
Lag10(Return) 0.0002 0.29 3.8566 0.86 5.8547 1.28

3. A A
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<Table 5> HFT Insuracne Investors’ Trading on Liquidity

It shows result of regression analysis which was conducted on the effect HFT insurance investors’ trading
on liquidity. Liquidity is measured by spread. NIF is Net Investment Flows of Insurance Investors. Control
variables are return, volat(volatility), price, MktCap(Market capital), tradeWon, CAR[-5,-1] or CAR[-30,-1].
Spread; , = ag+ p;+ N+ X NIF; ,+ By X NIF; ,_ |+ 33X Return, ,+ 3, X Volat,;,
+ 85 X Price, .+ By X Mkt Cap, , + B; X Trade Won, ,+ By X CAR,,_.,_,+ €.,

7,7 indicate statistical significance at 10%, 5%, 1%, respectively

HFT Insurance HFT life-Insurance HFT Non-life
Coeff. Coeff, Coeff. Coeff. Coeff. Coeff.
T vale T vale T vale T vale T vale T vale
Nobs 2,243,004 1,017,776 1,225,228
NIF -0.0001 -0.0001 -0.0001 -0.0001 0.0002 0.0002
~4.96*** =495 =5.60*** =5 54*** 2,525 2 .40%**
lag1 (NIF) -0.0001 -0.0001 -0.0001 -0.0000 -0.0000 -0.0001
=3.04%** =3.04%** -1.94* -1.89* -0.65 -0.73
Return 0.0837 0.0837 0.0029 0.0027 0.0010 0.0011
13.54%** 13.54%* 1117 11.10%** 0.38 0.41
Volat 0.1162 0.1162 0.0161 0.0161 0.0148 0.0149
12.46%** 12.46%** 4,18%* 4,197 3.98%x* 4.01%*
Price -0.0001 -0.0001 -0.0001 -0.0001 0.0000 0.0000
=341 =345 -1.24 -1.25 0.23 0.24
MktCap 0.0007 0.0007 0.0004 0.0004 0.0000 0.0000
6.62%** 6.62%** 4. 35%** 427 0.20 0.18
TradeWon -0.0009 -0.0009 -0.0005 -0.0005 -0.0004 -0.0004
=4,00*** ~4,00*** -6.93%** -6.88*** ~4 26*** —4 9%
-0.0000 0.0001 0.0015
CARE=5.1] -0.21 1.07 1.07
-0.0000 -0.0000 0.0000
CARI=30.-1] -0.38 -0.02 0.53
Adj R-Sq 0.0184 0.0184 0.0688 0.0676 0.0818 0.0807
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<Table 6> HFT Insuracne Investors’ Trading on Volatility

It shows result of regression analysis which was conducted on the effect HFT insurance investors™ trading
on volatility. Volatility is measured by the highest price and the lowest price of the day. NIF is Net
Investment Flows of Insurance Investors. Control variables are return, spread, price, MktCap(Market capital).
tradeWon, CAR[-5,-1] or CAR[-30,-1].
Volat,; = oy + p;+ N+ By X NIF; ;+ By, X NIF; ;| + 33X Return, ,+ 3, X Spread, ,
+ B85 X Price; ,+ B4 X Mkt Cap; , + 7 X Trade Won; ,+ Bs X CAR; ;. , 1+ €,

*, ¥, P indicate statistical significance at 10%, 5%, 1%, respectively.

HFT Insurance HFT life-Insurance HFT Non-life
Coeff. Coeff. Coeff, Coeff. Coeff. Coeff.
T vale T vale T vale T vale T vale T vale
Nobs 2,243,004 1,017,776 1,225,228
NIF *O.OOOZW *O.OOOZM *O.OOOBM *O.OOOBW 0.0008*** 0.0008m
-6.39 -6.43 -7.18 -7.15 4,32 4.32
lag1(NIF) 0.0004m 0'0004,,, 0.0003 0.0004 0.001 6” 0.001 6"
9.33 9.29 0.72 0.74 2.23 219
Return 0.031 8*** 0.031 8*** 0.0905m 0.0899*“ -0.0011 -0.0005
9.16 9.21 423 4.22 -0.04 -0.02
Spread 0.0621 0.0621 1.2493*" 1.2495"* 1.4255m 1.4336*"
12.46 12.46 418 4.19 3.98 4.01
Price 0.001 SM 0.001 5*** O.OOBOM O.OOBOM 0.001 8** 0.001 8“
10.84 10.82 5.65 5.65 2.01 2.02
MkiCap -0.01 53’m -0.01 53,,, -0.01 34’" -0.01 34m -0.0151 -0.0151
-4.44 -4.44 -18.30 -18.40 -15.79 -15.81
TradeWon 0.01 33*** 0.01 33*** 0.011 3m 0.011 3*“ 0.0146*** 0.0146m
8.59 8.54 19.66 19.66 17.62 17.65
-0.0000 0.0001 0.0064
CARE=5.1] -1.02 0.17 0.48
0.0000 0.0003 -0.0000
CARI=30.-1] 11.19” 113 -0.11
Adj R-Sq 0.3673 0.3673 0.3427 0.3437 0.3201 0.3199
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<Table 7> HFT Insuracne Investors’ Trading on Efficiency

It shows result of regression analysis which was conducted on the effect HFT insurance investors’ trading
on efficiency. Efficiency is measured by average trading price and the closing price of the day. NIF is
Net Investment Flows of Insurance Investors. Control variables are return, spread, volat(volatility), price,
MktCap(Market capital), tradeWon, CAR[-5,-1] or CAR[-30,-1].

Diff,,=agtp;+ X+ B, X NIF; + B, X NIF;, |+ (33X Return;,+ (3, < Spread; ,
+ 85X Volat; ,+ B X Price; ,+ B; X Mkt Cap; , + B3 X Trade Won, ;+ B X CAR; ;. 1+ €,

*, %, indicate statistical significance at 10%, 5%, 1%, respectively

HFT Insurance HFT life-Insurance HFT Non-life
Coeff. Coeff. Coeff. Coeff. Coeff. Coeff.
T vale T vale T vale T vale T vale T vale
Nobs 2,243,004 1,017,776 1,225,228
NIF —0.0004*" —0.0004*" -0.0003 -0.0003 0.0004" 0.0005
-3.97 -3.97 -2.98 -3.03 2.29 2.58
lag1 (NIF) 0'0002,,, 0'0002,,, 0.001 6m 0.001 6m -0.0003 -0.0002
3.81 3.81 4.59 4.57 -0.88 -0.60
Return 70.0094” 70.0094”’ 70.0446”’ 70.0442”’ -0.0160 -0.0175
-2.52 -3.51 -2.95 -2.93 -1.25 -1.36
Spread 0.0195m 0.0195m -1 .O440m -1 .O460m 0.5351 0.51 20m
6.60 6.60 -4.95 -4.97 2.98 2.83
Volat 0.0511 0.0511 0_2390‘“ 0_2404‘“ -0.0224 -0.0237
11.26 11.25 9.97 10.04 -1.22 -1.28
Price 0.0003 0.0003 -0.0004 -0.0004 0.0002 0.0002
4.77 4.77 -0.95 -0.96 0.51 0.47
MktCap 0.0002 0.0002 0.0029 0.0029 -0.0001 -0.0001
9.77 9.77 4.74 4.78 -0.20 -0.15
TradeWon -0.0001 -0.0001 —0.0025m —0.0025m 0.0000 -0.0001
-12.52 -12.52 -5.02 -5.01 0.08 -0.16
0.0000 -0.0001 -0.0255
CARES,1] 216" ~0.24 383"
0.0000 -0.0003 -0.0001
CARI=30.-1] 0.10 -1.50 -1.14
Adj R-Sq 0.0137 0.0137 0.1446 0.1470 0.0296 0.0120
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<Table 8> HFT Insurance Investors’ Price Prediction

It shows result of regression analysis which was conducted on the effect HFT insurance investors’ price
prediction. Price prediction is measured by the average trading price and the closing price of the day.
NIF is Net Investment Flows of Insurance Investors. Control variables are return, spread, price, MktCap(Market
capital), tradeWon, CAR[-5,-1] or CAR[-30,-1].

CAR; =g+ p;+ N+ B X NIF, ,+ B, X NIF;, + 33X Return; ,+ 3, X Spread, ,
+ 5 X Volat,; ,+ B¢ X Price; ,+ 8, < Mkt Cap; , + S X Trade Won; ,+ g X CAR; ,_ ., 1+ €;,

*, %, indicate statistical significance at 10%, 5%, 1%, respectively.

HFT Insurance HFT life-Insurance HFT Non-life
CARI[0,5] CAR[0,30] CAR[0,5] CAR[0,30] CAR[0,5] CAR[0,30]
Coeff. Coeff. Coeff. Coeff. Coeff. Coeff.
T vale T vale T vale T vale T vale T vale
Nobs 2,243,004 1,017,776 1,225,228
NIF 0.0006m 0.0003 0.0039’” 0.0872 -0.0009 -0.0017
3.37 0.50 293 1.05 -0.52 -0.37
lag1(NIF) -0.0001 70.0023*** 0.0011 0.0789** -0.2260 -0.1848
-0.92 -5.94 0.65 213 -3.58 -1.07
Returmn —0.0659m —0.1457*** —0.132()’” —O.3674m -0.0329 -0.0035
-10.51 -7.57 -10.54 -4.10 -1.16 -0.05
Spread 0.0063 0.0226 0.4943 -0.3791 0.3845 0.5420
0.98 1.15 0.42 -0.91 4.35 2.24
Volat 0.1 72m 0.3784*** 0.001 9”’ 0.0559’” 0.0025 -0.0051
12.40 13.04 10.01 7.55 1.24 -0.94
Price 70.0026*“ -0.01 72m 70.0036*** 70.3249*** 0.0003 -0.0066
-13.42 -8.97 -10.66 -3.64 0.1 -0.93
MkiCap 0.0016m O.OOBOM 0.0050 0.1874 -0.0004 0.0052
6.07 3.74 1.47 1.34 -0.17 0.87
TradeWon 70.0009*“ 0.001 3** -0.0006 -0.0841 -0.0063 -0.0084
-4.22 1.96 -0.23 -0.75 -4.16 -2.03
-0.0000 0.0025 -0.2096
CARE=5.1] ~0.44 1.24 ~6.74
-0.0000 -0.0115 -0.0016
CARI=30.-1] -0.51 -0.24 -1.57
Adj R-Sq 0.0003 0.0010 0.0127 0.0079 0.0884 0.0242
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<Figure 1> HFT’s Submitting buy Order Case

It show the case of how HFT life insurance and HFT Non-life insurance investor submit buy order

between best bid price and best ask price.

HFT life Insurance HFT Non-life Insurance
BEST ASK PRICE
BEST ASK PRICE
<
BEST BID PRICE BEST BID PRICE
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< Abstract >

Analysis of Insurance investors’ High
Frequency Trading

Mincheol Woo*

Insurance investors who use investment strategies that match the
duration between debt and assets are representative long—term investors,
In terms of liquidity and risk management, it was analyzed whether insurance
investors also use these short—term strategies in a situation where high
frequency trading is spreading

According to the analysis results, some insurance investors used
a swing trading strategy to predict the continuity of the short—term trend
and sell the quantity purchased by repeated short—term orders as repeated
short—term orders the next day,

In addition, despite the use of similar HFT algorithmic strategies
between HFT life insurance investor and HFT non—life insurance investor,
the impact on the liquidity, volatility, efficiency of individual stocks was
different,

As one of these causes, it was confirmed that there was a difference
in the submitting order strategy. The algorithm used by HFT life insurance
investor is an active submission strategy that reduce spreads formed in
the market, but it is a passive trading strategy that is non—initiated by
the other traders’s orders, On the other hand, the algorithm used by HFT
non—life insurance investor directly submits buying order to the lowest selling
price or selling order to the highest buying price, If the order exhausts
the remaining amount of the lowest price, it can expand the spread formed
in the market and is an active trading strategy to initiate the other traders’
orders

Unlike general insurance investors who use contrarian strategies and
act as market stabilizers, HFT insurance investors used momentum strategies
to increase liquidity, reduce volatility and contribute to market efficiency,
However, it was also confirmed that although similar algorithms are used
between HFT life—insurance investors and HFT non-life insurance investors,
they show different results in influence on individual stocks price and the
prediction of stock price,

* Head, Market Surveillance Team Korea Exchange(Tel: +82-2-3774-9106, E-mail: wmc73@krx.co.kr)
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This study can find its contribution in that HFT insurance investor,
who recognized as long—term investor, also use a HFT strategy and confirm
that there is a difference in market influence between HFT life insurance
investor and HFT non-life insurance investor,

Keywords . Insurance Investor, Algorithmic Trading, Investment Strategy,
Market Impact, Long—Term Investor
JEL Classification . G11, G12
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