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A Study on the Timing of Convertible Bonds
Using the Machine Learning Model
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Abstract Convertible bonds are financial products that contain the nature of both bonds and shares,
which are generally issued by companies with lower credit ratings to increase liquidity. Conversion
bonds rely on qualitative judgment in the past, although decision-making on whether and when to
exercise the right to convert is the most important issue. Therefore, this paper proposes to apply
artificial neural network techniques to scientifically determine the exercise of conversion rights. We
distinguish between a total of 1,800 learning data published in the past and 200 predictive
experimental data and build an artificial neural network learning model. As a result, the parity
performance in most groups was excellent, achieving an average excess of about 10% or more. In
particular, groups 3-6 recorded an average excess of about 20% and group 6 recorded an average
excess of about 37%. This paper is meaningful in that it focused on solving decision problems by
converging and applying machine learning techniques, a representative technology of the fourth
industry, to the financial sector.
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Table 1. Clustering Input Data

Credit rating Issuance Rate 5-Year YTM
AA+ ~ AA- 1.19% 2.32%
A+ ~ A- 4.92% 3.46%
BBB+ ~ BBB- 18.50% 7.63%
BB+ ~ BB- 34.65% 11.49%
B+ ~ B- 40.74% 16.79%
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Table 2. Basic Issuance Information

Issue information
20210101~20260101
2% per annum
20220101~20250101
20230101~20250101
20230101~20250101
20220101~20250101
50,000 won

Category

Issue and mat day

Bond coupon

Call option

Call option exercise rate

Put option

Conversion

Conversion price
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Fig. 2. Concept of a binomial model
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Fig. 3. Structures for Application of ANN
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Table 3. Experimental plan

Factors Details
Experimental decisions on the right
objectives to convert shares of CB
Subject to 1,800 learning data
experiment and 200 performance analysis data

stock prices, interest rates, volatility,
KOSPI index, parity, delta, exchange rate,
trading ratio

Input variables

stock price rises or falls

Output variables
utput v after a week

number of days to the day

Learning period when parity is highest

Design tools Python s/w

Learning model artificial neural network
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Table 5. Experimental Results

g;‘;’s A1 A2 L1 L2
Table 4. Parity for real events CB_01 1.21 184 1.24(3%) 193
Group Parity Number Actual | Actual Event CB_02 1.25 191 1.18(-7%) 182
name criteria (Ratio) parity Day CB_03 1.17 178 1.37(20%) 244
CB_01 ~0.69 42.0%) 1.21 184 CB_04 1.21 155 1.31(10%) 176
CB_02 0.70~0.79 11(5.5%) 1.25 191 CB_05 1.24 137 1.47(23%) 285
CB_03 0.80~0.89 7(3.5%) 1.17 178 CB_06 1.41 119 1.78(37%) 208
CB_04 0.90~0.99 12(6.0%) 1.21 155 CB_07 1.48 45 1.55(7%) 116
CB_05 1.00~1.09 27(13.5%) 1.24 137 CB_08 1.35 32 1.41(6%) 79
CB_06 1.10~1.19 33(16.5%) 1.41 119 CB_09 1.94 17 2.17(23%) 137
CB_07 1.20~1.29 58(29.0%) 1.48 45 CB_10 2.47 21 2.20(=27%) 57
CB_08 1.30~1.39 21(10.5%) 1.35 32
CB_09 1.40~1.49 18(9.0%) 1.94 17
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Fig. 4. Actual parity and Actual Event Day
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Fig. 5. Actual and learning exercise performance
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