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Abstract 
 

This study discusses the pricing errors of Taiwan Index Options and Futures 

under the Black–Scholes Model (BSM). Using 1,353 TEJ trading samples from May 

4–11, 2026, we compare theoretical prices with market realities across ITM, ATM, 

and OTM options to investigate the impact of implied volatility. Results show that 

BSM systematically underestimates market prices, indicating that Taiwan Index 

options are overpriced. This phenomenon is driven by irrational market sentiment, 

hedging demands, and ex-dividend season expectations. Among all types, ATM 

options exhibit the largest pricing errors due to their high liquidity and sensitivity to 

market expectations. Furthermore, implied volatility strongly drives these errors, as 

the real market displays a volatility skew that violates BSM’s constant volatility 

assumption. Conclusion: While BSM remains a foundational financial tool, its 

theoretical assumptions are insufficient to fully explain real market behavior in 

Taiwan. 

 

Keyword：： Black-Scholes Model (BSM), Implied Volatility, Pricing Error Analysis, 

Taiwan Index Options (TXO) 
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Chapter 1 Introduction 

 
1.1 Research Background 

In recent years, the Taiwan stock market has experienced higher volatility due to 

global economic uncertainty, interest rate hikes, and geopolitical risks. As a result, 

trading activity in derivatives markets, especially Taiwan Index Options (TXO), has 

continued to increase because these instruments are widely used for hedging, 

speculation, and arbitrage. 

The Black-Scholes Model (BSM), proposed by Fischer Black and Myron 

Scholes in 1973, represents one of the most foundational option pricing frameworks in 

modern finance. The model prices European options based on key variables including 

the current underlying price, strike price, time to expiration, risk-free interest rate, and 

historical volatility. Despite its theoretical is too ideal, the model rests on several 

restrictive assumptions—such as constant volatility, long-normally distributed asset 

returns, and frictionless markets—that may not accurately reflect real-world trading 

conditions (Black & Scholes, 1973; Hull, 2014). 

This study aims to examine the empirical applicability of the BSM framework 

in the Taiwan Index Options market by systematically comparing theoretical prices 

with actual market transaction prices. Furthermore, the research investigates how 

option moneyness (ITM, ATM, OTM) and implied volatility dynamics contribute to the 

observed pricing discrepancies. 

 

 
1.2 Research Motivation 

The rapid expansion of derivative markets in Taiwan presents an important 

empirical testing ground for classical option pricing theory. Although the BSM model is 

extensively taught and applied in financial engineering curricula and industry practice, 
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the extent to which its assumptions hold in emerging and semi-open market 

environments—such as the Taiwan Stock Exchange—remains an open empirical 

question with significant pedagogical and practical implications. 

First, from a theoretical perspective, the BSM model assumes constant volatility 

and normally distributed returns. However, empirical evidence from global markets has 

long documented the existence of volatility smiles, skews, and fat-tailed return 

distributions, suggesting that BSM systematically misprice options under realistic 

market conditions (Rubinstein, 1994; Dumas, Fleming, & Whaley, 1998). The Taiwan 

market, with its unique ex-dividend structure and retail investor-dominated trading 

behavior, may exacerbate these deviations, making it an especially relevant case for 

investigation. 

Second, from a practical perspective, options traders and risk managers in 

Taiwan need to understand the systematic biases embedded in BSM-based pricing to 

avoid what this study terms "pseudo-arbitrage traps” apparent profit opportunities that 

arise from model error rather than genuine market inefficiency. By quantifying and 

explaining these biases across different strike prices and moneyness categories, this 

study provides actionable insights for practitioners who rely on BSM as a baseline 

pricing tool. 

Third, from an educational standpoint, this research was motivated by the 

observation that despite the BSM model's central role in financial engineering 

education, empirical investigations using local market data remain scarce at the 

undergraduate level. Engaging with real TEJ data from Taiwan's derivatives market 

allows us to bridge the gap between theoretical instruction and market reality, fostering 

deeper competency in quantitative finance and critical model evaluation. 

In summary, this study is motivated by the need to rigorously assess the BSM 

model's pricing performance in the Taiwanese context, to identify the structural sources 
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of its limitations, and to contribute empirical evidence that supports more nuanced 

model application in both academic instruction and financial practice. 

 

1.3 Research Questions 

The primary objective of this study is to examine the pricing ability of the 

Black–Scholes model in the Taiwan Stock Index options market and to analyze the 

discrepancies between theoretical and market prices, as well as their possible causes. 

Drawing on the above motivations, this study pursues the following specific research 

objectives: 

1. To quantify and document the systematic pricing errors between BSM 

theoretical prices and actual market transaction prices for Taiwan Index Options 

during the sample period of May 4-11, 2026. 

2. To determine the direction of market price deviations—specifically whether 

Taiwan Index Options are systematically overpriced or underpriced relative to 

BSM theoretical values—and to identify the macroeconomic and behavioral 

factors driving such deviations. 

3. To compare the magnitude of pricing errors across In-the-Money (ITM), 

At-the-Money (ATM), and Out-of-the-Money (OTM) options and identify 

which moneyness category exhibits the greatest model misspecification. 

4. To examine the relationship between implied volatility and pricing errors, with 

particular attention to the volatility skew structure observed in the Taiwan Index 

Options market and its implications for BSM model reliability. 

 

1.4 Structure of the Study 

The remainder of this paper is organized as follows. Chapter 2 reviews the 

relevant theoretical and empirical literature on option pricing and BSM model 
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limitations. Chapter 3 describes the research methodology, data sources, and sample 

construction. Chapter 4 presents the empirical analysis results, including pricing error 

distributions and implied volatility patterns. Chapter 5 concludes with key findings, 

practical implications, and directions for future research. 
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Chapter 2 Literature Review 

 
2.1 The Black-Scholes-Merton Option Pricing Model 

The Black-Scholes Model (BSM), developed by Black and Scholes (1973) and 

later extended by Merton (1973), constitutes the cornerstone of modern option pricing 

theory. The model derives a closed-form solution for pricing European call and put 

options under a set of idealized assumptions: (1) the underlying asset price follows a 

geometric Brownian motion with constant drift and volatility; (2) markets are 

frictionless with no taxes or transaction costs; (3) the risk-free interest rate is constant 

and known; (4) the underlying asset pays no dividends; and (5) there are no arbitrage 

opportunities. Under these conditions, the BSM formula expresses the call option 

price C as a function of the current stock price S, exercise price K, risk-free rate r, 

time to maturity T, and volatility sigma (Hull, 2014). 

Despite its theoretical elegance, extensive empirical research has demonstrated 

that BSM systematically misprice options in real markets. The most well-documented 

departure is the implied volatility smile or skew, which refers to the empirical 

observation that implied volatilities backed out from BSM prices vary across strike 

prices, contradicting the model's assumption of constant volatility (Rubinstein, 1994; 

Jackwerth & Rubinstein, 1996). This phenomenon has been consistently documented 

in equity index options markets globally, including the S&P 500 (Dumas, Fleming, & 

Whaley, 1998) and Asian markets (Kim & Kim, 2004). 

 
2.2 Implied Volatility, Volatility Smile, and Market Microstructure 

Implied volatility (IV) is the volatility value that, when substituted into the BSM 

formula, equates the model price to the observed market price. The concept of implied 

volatility serves as a summary statistic for market pricing and a proxy for investor 

expectations about future uncertainty. Significant deviations in implied volatility 
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across strike prices—commonly known as the volatility smile or skew—have been 

interpreted as reflecting risk-averse investor preferences, jump risk in the underlying 

asset, and the demand for out-of-the-money put options as portfolio insurance (Bates, 

1996). 

In Taiwan's derivatives market, the implied volatility structure has been 

documented to exhibit a pronounced left skew, reflecting elevated demand for 

downside protection among institutional and retail investors. Chang, Hsieh, and Lai 

(2013) find that the volatility skew in TAIEX options is asymmetric and statistically 

significant, with OTM puts commanding higher implied volatilities than OTM calls. 

This asymmetry has important implications for BSM-based pricing and hedging 

strategies, as the model's constant volatility assumption will generate systematic 

pricing biases depending on moneyness. 

Market microstructure factors—including bid-ask spreads, trading volume, and 

market maker inventory constraints—have also been shown to contribute to deviations 

between BSM theoretical prices and observed transaction prices. Cao and Wei (2010) 

demonstrate that liquidity-driven demand shocks can temporarily push option prices 

away from model-implied fair values, particularly for near-the-money options with 

high gamma exposure. 

 
2.3 Pricing Error Studies in Emerging and Asian Options Markets 

A growing body of literature has examined BSM pricing performance in 

emerging market contexts. Patel and Patel (2020) investigate Nifty 50 index options in 

India and find that BSM consistently underestimates market prices, with pricing errors 

increasing during periods of high market volatility. Similarly, Liao and Chen (2018) 

examine Taiwan Futures Exchange (TAIFEX) options and document significant 

negative pricing errors—defined as market price minus theoretical price—that are 
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particularly pronounced around earnings announcements and dividend ex-dates. 

The role of dividends in option mispricing is especially relevant for the Taiwan 

market, given the concentrated ex-dividend calendar that falls primarily between June 

and August each year. Standard BSM does not account for discrete dividend payments, 

leading to undervaluation of options on dividend-paying indices (Haug & Haug, 2001). 

The dividend adjustment proposed by Black (1975) and incorporated into various 

generalized models partially corrects this bias but requires accurate dividend 

forecasting that is often unavailable in practice. 

In terms of moneyness-specific pricing errors, several studies have found that 

ATM options tend to exhibit the largest absolute pricing errors in liquid markets, 

contrary to the intuition that deep OTM options—which depend most heavily on tail 

risk assumptions—would diverge most from BSM values. Bakshi, Cao, and Chen 

(1997) attribute this finding to the high sensitivity of ATM option prices to the term 

structure of volatility and the short-term fluctuations in skewness, which are poorly 

captured by a single constant volatility parameter. 

 
2.4 Extensions of the Black-Scholes Framework 

In response to documented BSM limitations, researchers have developed a range 

of alternative or augmented pricing models. The stochastic volatility model proposed 

by Heston (1993) allows volatility to follow a mean-reverting process and can 

replicate the observed volatility smile by introducing a negative correlation between 

volatility and asset price movements. The SABR (Stochastic Alpha Beta Rho) model 

of Hagan, Kumar, Lesniewski, and Woodward (2002) has become particularly popular 

among practitioners for calibrating implied volatility surfaces in interest rate and 

equity derivatives markets. 
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Jump-diffusion models, including the framework of Merton (1976), incorporate 

the possibility of sudden large price movements and better account for the leptokurtic 

(fat-tailed) return distributions observed empirically. More recently, machine learning 

approaches, including neural networks and Gaussian process regression, have been 

applied to option pricing as non-parametric alternatives that do not require 

closed-form assumptions (Hutchinson, Lo, & Poggio, 1994; Benth, Christoffersen, & 

Schmitz, 2021). 

The present study does not attempt to implement these alternative models; rather, 

it uses the documented limitations of BSM as the theoretical backdrop against which 

to interpret the empirical pricing errors observed in the Taiwan Index Options market. 

The systematic nature and magnitude of these errors, as analyzed in Chapter 4, 

provide concrete evidence supporting the need for model extensions in practical 

financial engineering applications. 

 
2.5 Summary 

In sum, the literature consistently documents that the BSM model produces 

systematic pricing errors in real options markets, driven by the violation of its core 

assumptions—particularly constant volatility, no dividends, and rational investor 

behavior. The Taiwan Index Options market, characterized by a pronounced volatility 

skew, concentrated dividend seasonality, and mixed institutional and retail 

participation, represents a particularly challenging environment for BSM applications. 

The following empirical analysis builds on this theoretical and empirical foundation to 

quantify and explain the pricing errors observed in TAIEX option data from May 

2026. 
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Chapter 3 Research Methodology 

 
3.1 Research Subject and Data Source 

This study uses TAIEX Options (TXO) as the primary research subject. TAIEX 

Options are exchange-traded derivative financial products based on the Taiwan 

Capitalization Weighted Stock Index (TAIEX), which represents the aggregate 

performance of all listed stocks on the Taiwan Stock Exchange. TXO contracts are 

characterized by high trading volume, strong liquidity, standardized contract 

specifications, and comprehensive historical data availability, making them highly 

suitable for empirical option pricing research. The study specifically focuses on call 

options categorized by strike price into three moneyness groups: In-the-Money (ITM), 

At-the-Money (ATM), and Out-of-the-Money (OTM). 

Market transaction data were obtained from the Taiwan Economic Journal (TEJ) 

database, the most comprehensive and academically recognized financial data source 

available to researchers and students affiliated with Taiwan universities. TEJ provides 

intraday and end-of-day option pricing data, including settlement prices, trading 

volume, open interest, and underlying index values, with coverage of all listed TXO 

contracts. For the present study, end-of-day settlement prices for all actively traded 

call option series were extracted for the sample period. 

 
3.2 Sample Period and Data Construction 

The analysis period covers six trading days from May 4, 2026, to May 11, 2026. 

This period was selected for two principal reasons. First, Taiwan Index options and 

futures were actively traded during this window, with meaningful intraday price 

volatility that enables clear observation of the discrepancy between theoretical and 

market prices. Second, the period falls approximately one to two months before the 

peak ex-dividend season in Taiwan (June-August), creating anticipatory pricing 
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pressure that potentially inflates option premiums above BSM theoretical 

values—providing a substantively interesting setting for investigating 

dividend-related pricing biases. 

After applying standard data filters—removing contracts with zero trading 

volume, excluding deep OTM options with strike prices more than 10% away from 

the prevailing index level, and discarding observations with missing implied volatility 

data—the final cleaned sample consists of 1,353 valid option contract observations 

across 6 trading days and multiple strike price series. This sample size is sufficiently 

large to support statistically robust inferences regarding systematic pricing errors and 

their distributional characteristics. 

 
3.3 Theoretical Pricing Using the Black-Scholes Model 

The BSM formula for a European call option is applied to compute theoretical 

prices for each observation in the sample. Specifically, the BSM call price C is 

calculated as: 

C = S · N(d₁) − K · e⁻ʳᵀ · N(d₂) 

where d₁ = [ln(S/K) + (r + σ²/2)T] / (σ√T), d₂ = d₁ − σ√T, S is the current TAIEX 

index level, K is the option strike price, r is the prevailing risk-free rate (proxied by 

the 90-day Treasury bill rate), T is the time to maturity expressed in years, σ is the 

annualized historical volatility estimated from the preceding 20-trading-day rolling 

window, and N(·) denotes the cumulative standard normal distribution function (Hull, 

2014). 

The pricing error (PE) for each observation is defined as the difference between 

the BSM theoretical price and the market transaction price: PE = Theoretical Price − 

Market Price. A negative PE indicates that the market price exceeds the theoretical 

value (market overpricing relative to BSM), while a positive PE indicates 
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underpricing. 

 
3.4 Implied Volatility Extraction 

Implied volatility (IV) for each option observation is extracted by numerically 

inverting the BSM formula using the Newton-Raphson iterative algorithm, with the 

market transaction price as the target. The extracted IV reflects the market's consensus 

expectation of future underlying volatility embedded in observed option prices. 

Cross-sectional variation in IV across strike prices is used to characterize the volatility 

skew structure and to analyze its relationship with pricing errors, as detailed in 

Chapter 4. 

 
3.5 Moneyness Classification 

Each option observation is classified into one of three moneyness categories 

based on the ratio of the current index level S to the strike price K. Options with S/K 

> 1.02 are classified as In-the-Money (ITM); options with 0.98 ≤ S/K ≤ 1.02 are 

classified as At-the-Money (ATM); and options with S/K < 0.98 are classified as 

Out-of-the-Money (OTM). This classification enables a systematic comparison of 

pricing errors and implied volatility patterns across distinct segments of the option 

spectrum. 
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Chapter 4 Empirical Analysis 

 
4.1 Pricing Error Analysis 

Table 1 presents a comprehensive summary of the pricing errors computed 

between BSM theoretical prices and actual market transaction prices for TAIEX call 

options across the six-day sample period from May 4 to May 11, 2026, disaggregated 

by strike price. Several notable patterns emerge from this tabulation. First, across 

virtually all strike price series and trading days, the computed pricing error (defined as 

theoretical price minus market price) takes consistently negative values, indicating 

that market prices systematically exceed BSM theoretical valuations. This finding 

holds irrespective of the specific strike price or date, pointing to a pervasive and 

robust pattern of BSM undervaluation relative to market prices during the sample 

period. 

Second, the magnitude of pricing errors varies substantially across moneyness 

categories and across individual trading days. On days characterized by elevated 

TAIEX volatility—particularly during the first two trading days of the sample period 

when the index experienced notable intraday swings—pricing errors tend to be larger 

in absolute value, reflecting heightened market risk premiums that are not captured by 

the BSM constant volatility assumption. Strike prices near the at-the-money level 

generally display the largest absolute pricing errors, while deep ITM and deep OTM 

series exhibit somewhat smaller deviations, consistent with the theoretical expectation 

that ATM options are most sensitive to model misspecification in volatility. 

Third, the temporal dynamics of pricing errors across the six trading days reveal 

a degree of persistence: once a negative pricing error is established at a particular 

strike price, it tends to remain negative throughout the sample window, suggesting 

that the overpricing relative to BSM is not transient but reflects structural market 
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characteristics—including dividend anticipation, persistent risk premiums, and the 

structural features of TAIEX options trading—rather than isolated noise. 

 
Table 1 Pricing Error by Strike Price Across Trading Days (May 4–11, 2026) 

Source: Taiwan Economic Journal (TEJ) Database. 
 

Figure 1 graphically illustrates the distribution of pricing errors across strike 

prices for each of the six trading days in the sample. The horizontal axis represents the 

strike price series arranged from deep OTM (leftmost) to deep ITM (rightmost), while 

the vertical axis measures the pricing error in index points. The figure reveals a 

distinct U-shaped pattern for certain trading days; wherein pricing errors are relatively 

smaller for extreme OTM and extreme ITM options but reach their greatest negative 

values for near-the-money (ATM) series. This pattern is consistent with the theoretical 

mechanism whereby ATM options embed the highest time value and are therefore 

most sensitive to the volatility skew that BSM fails to accommodate. 

Moreover, Figure 1 highlights the cross-day consistency of the overpricing 
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pattern: the distribution of pricing errors maintains a broadly similar shape across all 

six trading days, with the curves shifting modestly in response to day-to-day changes 

in market volatility and index level. The persistence and consistency of this pattern 

across days, strike prices, and moneyness categories collectively confirm that the 

pricing discrepancy is systematic rather than random, and is deeply rooted in the 

structural limitations of the BSM constant volatility assumption when applied to the 

dynamic volatility environment of the Taiwan Index Options market. 

 
Figure 1 Pricing Error Analysis 

Source: Taiwan Economic Journal (TEJ) Database. 

 

4.2 Implied Volatility Analysis 
Table 2 reports the implied volatility (IV) values extracted from market prices for 

each strike price series across the six trading days. The most prominent feature of 

these results is the pronounced cross-sectional variation in IV across strike prices 

within each trading day. Specifically, lower strike prices (OTM puts and ITM calls in 

a symmetric context) are associated with markedly higher implied volatilities 

compared to higher strike prices, generating a downward-sloping volatility skew—or 

"volatility smirk”that is characteristic of equity index options markets globally 
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(Rubinstein, 1994; Hull, 2014). In the sample data, the IV differential between the 

lowest and highest strike price series reaches approximately 2.0 percentage points on 

peak volatility days, with the skew most pronounced during days of elevated market 

stress. 

The cross-day dynamics of implied volatility shown in Table 2 also reveal 

important temporal patterns. On days when the TAIEX experienced larger intraday 

movements, implied volatility levels across all strike series rose in parallel, reflecting 

the market's heightened uncertainty and the increased demand for options as hedging 

instruments. Conversely, on relatively calm trading days, IV levels compressed 

uniformly, though the skew structure remained intact. These findings are consistent 

with the literature documenting the persistence of the volatility skew structure even as 

the overall level of IV fluctuates (Dumas, Fleming, & Whaley, 1998). 

 

Table 2 Implied Volatility by Strike Price Across Trading Days (May 4–11, 2026) 

Source: Taiwan Economic Journal (TEJ) Database. 
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Figure 2 plots the implied volatility surface across strike prices for each of the six 

trading days in the sample, providing a visual representation of the volatility skew 

structure. The x-axis represents the strike price (in TAIEX index points), and the 

y-axis represents the annualized implied volatility extracted from observed call option 

prices. Each line in the figure corresponds to one trading day, enabling direct 

comparison of the skew across dates. 

The figure clearly demonstrates that the IV structure is far from the horizontal 

constant volatility line assumed by BSM. Instead, IV declines monotonically from 

lower to higher strike prices on each trading day, forming a downward-sloping smirk 

characteristic of equity index options. The leftmost strike series—corresponding to 

OTM puts in a symmetric options context—commands an IV of approximately 0.24 

on higher-volatility days, compared to approximately 0.20 for ATM options and 0.18 

for the highest strike series. This differential of 4 to 6 percentage points in annualized 

IV across the strike range directly translates into systematic BSM pricing biases: 

applying a single constant volatility to all strike prices will overvalue higher-strike 

options (generating smaller theoretical prices) while failing to capture the elevated 

risk premiums embedded in lower-strike options. 

Taken together, the evidence from Table 2 and Figure 2 establishes that implied 

volatility skew is a pervasive and quantitatively significant feature of the Taiwan 

Index Options market during the sample period. This skew structure is the primary 

driver of the systematic BSM pricing errors documented in Table 1 and Figure 1, as 

the model's inability to accommodate cross-strike IV variation produces consistent 

underestimation of market-observed option premiums across the entire moneyness 

spectrum. 
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Figure 2 Implied Volatility Analysis 

Source: Taiwan Economic Journal (TEJ) Database.  
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Chapter 5 Conclusion 
 

This study sets out to empirically evaluate the pricing performance of the 

Black-Scholes Model (BSM) in the Taiwan Index Options (TXO) market using 1,353 

contract observations drawn from the TEJ database over six trading days in May 2026. 

The findings are discussed in relation to each of the four research objectives 

articulated in Chapter 1. 

Regarding the first research objective—to quantify systematic pricing errors 

between BSM theoretical prices and actual market prices, the empirical results 

presented in Table 1 and Figure 1 demonstrate that BSM theoretical prices are 

consistently lower than observed market transaction prices throughout the sample. The 

pricing error (theoretical minus market price) is negative across virtually all strike 

price series and trading days, with the aggregate sample mean pricing error reaching 

approximately -108 to -112 index points depending on moneyness. This finding 

confirms that the BSM framework, when applied to Taiwan Index call options with a 

single historical volatility estimate, systematically undervalues options relative to their 

market-clearing prices. 

With respect to the second research objective—to determine the direction and 

underlying drivers of market price deviations, the analysis reveals that Taiwan Index 

Options are collectively overpriced relative to BSM theoretical values, and that this 

overpricing stem from at least three identifiable structural factors. First, the irrational 

market sentiment and "fear premium" embedded in option prices reflects the 

risk-averse behavior of Taiwanese market participants, who demand premiums above 

BSM fair values to obtain downside protection during periods of uncertainty. Second, 

the anticipatory pricing of ex-dividend effects—driven by Taiwan's concentrated 
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dividend calendar—systematically inflates option premiums in the pre-ex-dividend 

months, while the standard BSM formula, which does not incorporate discrete 

dividend adjustments, fails to account for this forward-looking market mechanism. 

Third, the liquidity-driven demand for at-the-money options as tactical hedging 

instruments creates persistent price pressures that push ATM premiums above BSM 

values, particularly during periods of elevated index volatility. 

Addressing the third research objective—to compare pricing errors across ITM, 

ATM, and OTM categories—the results indicate that ATM options exhibit the largest 

average absolute pricing error (111.70 index points), followed by ITM (108.05 points) 

and OTM (106.78 points). This finding is notable because it challenges the 

conventional expectation that deep OTM or deep ITM options—which depend most 

heavily on distributional tail assumptions—would diverge most from BSM values. 

The outsized errors in ATM options are explained by the concentration of time value 

and the heightened sensitivity of near-the-money options to the dynamic volatility 

structure that BSM cannot accommodate with a single constant parameter. This 

finding has direct implications for practitioners who use BSM for ATM option pricing 

and delta hedging, as model-implied hedge ratios may be systematically biased. 

Pertaining to the fourth research objective—to examine the relationship between 

implied volatility and pricing errors—the evidence from Table 2 and Figure 2 

establishes that the Taiwan Index Options market exhibits a pronounced 

downward-sloping volatility skew, with lower-strike options commanding implied 

volatilities approximately 4 to 6 percentage points higher than higher-strike options 

within the same expiry. This skew structure directly contradicts BSM's constant 

volatility assumption and is the core mechanism generating the systematic pricing 

errors documented throughout Chapter 4. The tight empirical relationship between IV 

dispersion and pricing error magnitude confirms that incorporating a dynamic 
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volatility surface—rather than a single historical volatility estimate—into option 

pricing models is essential for accurate valuation in the Taiwan market context. 

In conclusion, this study provides robust empirical evidence that the BSM model, 

while remaining an indispensable theoretical benchmark and educational tool, exhibits 

material pricing limitations when applied to Taiwan Index Options in real market 

settings. The three principal limitations identified are: (1) the inability to 

accommodate the empirically documented volatility skew, (2) the absence of discrete 

dividend adjustment, and (3) the implicit assumption of rational investor behavior that 

is inconsistent with the fear premiums and sentiment-driven pricing observed in the 

TAIEX options market. Future research should explore the extent to which stochastic 

volatility models (e.g., Heston, 1993) or local volatility approaches can reduce these 

pricing errors in the Taiwan context and should examine whether the pricing biases 

documented here persist across different market regimes and option expiry cycles. 
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