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Development and Application of Risk Recovery Index
using Machine Learning Algorithms

Sun Woong Kim*

Abstract

Asset prices decline sharply and stock markets collapse when financial crisis happens. Recently we have
encountered more frequent financial crises than ever. 1998 currency crisis and 2008 global financial crisis
triggered academic researches on early warning systems that aim to detect the symptom of financial crisis
in advance.

This study proposes a risk recovery index for detection of good opportunities from financial market
instability. We use SVM classifier algorithms to separate recovery period from unstable financial market
data. Input variables are KOSPI index and V-KOSPI200 index. Our SVM algorithms show highly accurate
forecasting results on testing data as well as training data. Risk recovery index is derived from our
SVM-trained outputs. We develop a trading system that utilizes the suggested risk recovery index. The
trading result records very high profit, that is, its annual return runs to 121%.
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<Figure 2> Trend of KOSPI and V-KOSPI200
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(Table 1) Training and Testing Periods

CP RP
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(Figure 4) V-KOSPI200 Feature Variables
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(Table 2) SVM Training and Testing Results on KOSPI

=
rSL
o

V-KOSPI200 H &2 %] 5ol
TJrE <Table 2>2] KOSPI F7}#] 49
/\g jq._t}]_q,% o}x% ;G o] A 1};2_ =
KOSPI200 W&/ A=l thgh 7)ot o] 54
= KOSPI F71A) 420 A 9} n]$=3k g8l e 1
o331 9lt}h. <Table 2> <Table 3> 24 H
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o] vkl S BATE mETh

@
L

(Table 3) SVM Training and Testing Results on V-KOSPI200

Kernel |Parameter 1|Parameter 2|Training| Testing

Kernel |Parameter 1|Parameter 2|Training| Testing

1.0 85.59% | 41.30%

0.1 81.98% | 34.06%

10 05 89.64% | 51.45%
radial 1.0 94.59% | 53.62%
basis 0.1 86.04% | 3551%
50 05 92.79% | 55.07%

1.0 95.95% | 50.00%

0.1 85.14% | 37.68%

100 0.5 93.69% | 55.07%

1.0 97.30% | 47.83%

Function ©) () Data Data Function (®) (v) Data Data
1 72971% | 47.10% 1 75.23% | 69.57%
. 10 72.08% | 45.65% . 10 75.23% | 69.57%

linear linear

50 72.08% | 45.65% 50 75.23% | 69.57%
100 72.08% | 45.65% 100 75.23% | 69.57%
0.1 74.32% | 42.75% 0.1 76.89% | 73.19%
1 05 85.59% | 39.13% 1 05 81.98% | 75.36%

1.0 85.14% | 72.46%

0.1 81.53% | 70.29%

10 05 86.49% | 71.01%
radial 1.0 87.39% | 65.94%
basis 0.1 81.08% | 70.29%
50 05 87.84% | 64.49%

1.0 90.09% | 62.32%

0.1 81.08% | 68.84%

100 0.5 90.09% | 60.87%

1.0 90.95% | 63.77%

0.1 71.17% | 53.62%

1 0.5 60.36% | 59.42%

1.0 50.86% | 54.35%

0.1 68.02% | 45.65%

10 0.5 59.46% | 56.52%

1.0 50.86% | 52.17%

sigmoid
0.1 68.02% | 46.38%

50 05 5856% | 57.25%

1.0 50.86% | 52.17%

0.1 66.67% | 44.93%

100 0.5 5856% | 57.25%

1.0 50.86% | 52.17%

0.1 6847% | 65.94%

1 0.5 60.81% | 58.70%

1.0 53.60% | 56.52%

0.1 64.86% | 57.25%

10 0.5 56.76% | 54.35%

1.0 55.41% | 55.07%

sigmoid
0.1 65.32% | 55.80%

50 05 59.91% | 50.00%

1.0 54.95% | 55.07%

0.1 63.96% | 55.07%

100 0.5 57.66% | 51.45%

1.0 54.95% | 55.07%
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(Table 4 Performance Report on RRI-TS(2011/08/02~2012/02/20)

Total Buy Sell
Total Return 205.43pt | 54.74pt | 150.69pt
Number of Trading 62 31 31
Number of
Profitable Trading 3 16 17
Percent Profitable 53% 52% 55%
Buy-and-Hold -96.37pt
A 717 1389 &3 & 623] 9] At A
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Total Buy Sell
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Profitable Trading i 17 18
Percent Profitable 56% 55% 58%
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