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Abstract

Sustainability management can be defined as a newly regulated perspective that goes beyond the
corporate-centered purpose of generating sharcholder and company wealth, requiring modern firms to
actively participate in maintaining the sustainability of current society. These sustainability management
actions are regarded as one of a company's non-financial performance factors, which are measured and
analyzed using ESG scores. However, assessing non-financial performance in general presents difficulties,
and the rapidly changing social environment may need adjustments to evaluation standards. Furthermore, not
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all firms have the conditions in place to provide the standardized information required for evaluations,
reducing the trustworthiness of ESG assessments. Investors may consider investing in companies with high
ESG ratings in this regard, although the trustworthiness of such ratings cannot be guaranteed. As a result,
ESG ETFs could be a viable option for ESG investments. This work used a hidden Markov model to find
and validate the appropriate amount of hidden states inherent in ESG and non-ESG ETFs, as well as to
compare and assess portfolio performance. The following are the findings: First, empirical research reveals
that the hidden Markov model is a promising tool for finding the hidden state distribution and its impact
on returns for each financial asset. Second, in terms of risk-adjusted investment performance and cumulative
returns, ESG ETFs outperformed Non-ESG ETFs. This shows that ESG ETFs should be as an ESG
investment alternative.
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[Table 3] Performance of Portfolio using Gaussian Hidden Markov Model

FAE") HEEHXK%) AP X| 5

ESG ETF(DSI) 23.6 31.9 0.83

ESG ETF(SUSA) 26.7 30.7 0.92

Non-ESG ETF(IVV) 213 31.6 0.77
Gaussian HMM(State2)

ESG ETF(DSI) 39.7 31.9 1.21

ESG ETF(SUSA) 435 30.7 1.33

Non-ESG ETF(IVV) 34.6 31.6 1.10
Gaussian HMM(State3)

ESG ETF(DSI) 34.8 31.9 1.10

ESG ETF(SUSA) 50.6 30.7 1.49

Non-ESG ETF(IVV) 39.4 31.6 1.21
Gaussian HMM(State4)
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