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Abstract 

This study examines the determinants of stock-price volatility among Indonesian State-Owned Enterprises (SOEs) listed on the Indonesia Stock 

Exchange (IDX) and tests whether Firm Size (FS) moderates these relationships. Five groups of explanatory features are integrated into a single 

model: macro fundamentals (MF), micro fundamentals (MiF), capital structure measured by Government Funding (GF), Stock-Market Volatility 

(SMV), and Market Liquidity (ML). Using a balanced panel of 24 listed SOEs over 2019–2024 (144 firm-year observations), model selection 

across common-, fixed-, and random-effects specifications identifies the Common Effects Model (CEM) as the most appropriate. The model is 

jointly significant (Prob. F = 0.0001) and explains 40.37% of the variation in volatility (R2 = 0.4037). The findings reveal that inflation (β = -

29.412, p = 0.022), the debt-to-equity ratio (β = -0.9996, p = 0.035), return on assets (β = -1.6373, p = 0.011), and government funding (β = -

0.0197, p = 0.002) each significantly and negatively shape stock volatility. Broad market volatility and trading volume are statistically 

insignificant. Furthermore, firm size significantly moderates the exchange rate effect (β = 5.1933, p = 0.003) and the return on assets effect (β = 

-0.4727, p = 0.023). This paper contributes to literature by offering a unified, data-driven framework and extending efficient-market, behavioural-

finance, and trade-off theories to state ownership, demonstrating that state-backed funding acts as a stabilizing capital component rather than a 

risk driver. Practical recommendations for the Ministry of SOEs include establishing performance-linked funding benchmarks and public-service 

account separation to mitigate market distortions and stock volatility. 
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1. Introduction 

State-Owned Enterprises (SOEs) remain central to many national economies, supplying employment, public services, 

and a meaningful share of fiscal revenue [1], [2]. Across emerging and transition economies they also operate as 

instruments of development policy, delivering infrastructure, strategic industries, and financial inclusion [3]. In 

Indonesia, SOEs (Badan Usaha Milik Negara, BUMN) are tasked with advancing public welfare while generating 

returns for the state as majority shareholder; their contribution to the national budget rose steadily over 2004-2024, 

reaching approximately IDR 85.8 trillion in 2024. 

Beyond their fiscal role, Indonesian SOEs are positioned as agents of economic transformation under the national long-

term development agenda, with mandates spanning infrastructure construction, strategic industry, financial inclusion, 

and sustainable development. This strategic positioning means that the market valuation of listed SOEs is shaped not 

only by ordinary commercial performance but also by state policy, public-service obligations, and the government's 

standing as controlling owner. These features make SOE equities an analytically distinct population whose price 

behaviour cannot be assumed to mirror that of private firms. Beginning in the late 1990s, the Indonesian government 

partially privatized selected SOEs by listing their shares on the Indonesia Stock Exchange (IDX). By 2024, thirty SOEs 
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spanning finance, mining, energy, construction, industry, transportation, and telecommunications were listed, although 

the state retained majority control. Evidence indicates that partial privatization improved efficiency and governance 

and allowed SOE shares to compete with private counterparts [4], [5], [6], [7]. Yet listing also exposed these firms to 

stock-price volatility, the dispersion of returns around their central tendency driven by external and internal forces [8], 

[9]. 

Volatility is consequential for both investors and policymakers. On Tuesday, 18 March 2025, the IDX triggered a 30-

minute trading halt at 11:19 JATS after the Jakarta Composite Index (JCI) plummeted over 5% intraday, ultimately 

closing the session down 6.12%. This market crash was heavily driven by domestic political transitions, speculation 

surrounding the resignation of the finance minister, and rising concerns over fiscal sustainability under the incoming 

administration. Crucially, large-cap state-owned banks, including PT Bank Rakyat Indonesia (BBRI), PT Bank Mandiri 

(BMRI), and PT Bank Negara Indonesia (BBNI), experienced disproportionately heavy foreign capital outflows and 

hit Auto-Rejection Lower Limits (ARB) faster than their private peers (such as BBCA). This discrepancy suggests that 

state-linked stocks bear the brunt of sovereign-policy risk during periods of national transition. Episodes such as this 

underline that volatility in state-linked equities can rapidly transmit to the wider financial system, making the question 

of what drives SOE volatility a critical concern for market stability. Because the government can simultaneously 

influence firm-level decisions and set the macroeconomic and regulatory environment, the determinants of SOE 

volatility are different in mix and magnitude from those documented for private firms, warranting dedicated analysis. 

From a data-science perspective, explaining volatility is an empirical modelling problem: assembling a structured panel 

of macro, firm-level, and market features and quantifying their explanatory contribution. Prior studies, however, have 

largely examined these determinants in isolation, including MF [10], [11], MiF [12], [13], market volatility [14], and 

liquidity [15], [16], and rarely within a single integrated model, rarely for the full population of listed SOEs, and rarely 

with a moderating variable. Most Indonesian work has been sector-specific rather than population-wide [17]. This 

fragmentation leaves open whether the determinants retain their explanatory power once estimated jointly, and whether 

their influence is uniform across firms of different scale. 

To address these gaps, this study develops and tests an integrated model that links macro fundamentals (MF), micro 

fundamentals (MiF), capital structure measured by government funding (GF), stock-market volatility (SMV), and 

market liquidity (ML) to the stock volatility of Indonesian SOEs, with firm size (FS) introduced as a moderating 

variable, an element seldom used in volatility-determinant research [18], [19]. The objective is to clarify which 

determinants drive volatility once they are estimated jointly on the complete set of listed SOEs, and whether their 

influence is uniform across firms of different scale. By highlighting these relationships, the study contributes both 

theoretically, by reconstructing fragmented, partial models into one comprehensive specification and extending 

efficient-market, behavioural-finance, and trade-off perspectives to the state-ownership context, and practically, by 

offering policymakers and investors evidence on the levers most associated with the stability of strategically important 

state-owned equities. The remainder of the paper reviews the theoretical foundations and prior evidence, describes the 

data and panel-modelling procedure and develops the hypotheses, reports the estimation and hypothesis tests, and 

discusses the implications for theory and policy. 

2. Literature Review  

2.1. Conceptualizing Stock Volatility and Market Efficiency 

Stock Volatility (SV) denotes the degree of variation in a share's price around its central tendency, conventionally 

measured by the standard deviation of returns and long modelled as a stochastic process whose intensity rises with 

news, uncertainty, and trading [8], [9]. Portfolio theory establishes return dispersion as the core measure of investment 

risk [20], standard treatments of investments formalize its role in asset pricing [21], and conditional-variance models 

capture its time-varying and clustering behaviour [22]. 

The efficient market hypothesis (EMH) provides the dominant lens for interpreting these movements, holding that asset 

prices fully reflect available information, so that price changes, and hence volatility, are a response to the arrival of 

new information rather than to predictable patterns [23]. Under this view, the macroeconomic environment, firm 

fundamentals, and market-wide conditions are simultaneous information sources, and volatility rises when these signals 
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are noisy, conflicting, or rapidly changing. The EMH justifies modelling volatility as a function of an information set 

composed of macro, micro, capital-structure, market-volatility, and liquidity variables, and it predicts that the variables 

carrying the most decision-relevant information for a given population of firms will exert the strongest influence. 

2.2. Behavioural Finance and Investor Sentiment in State-Owned Firms 

Behavioural finance (BF) qualifies the efficient-market account by recognizing that investors are subject to sentiment 

and cognitive biases, so prices can move beyond what fundamentals alone would justify [24]. Empirical work links 

such behaviour to market anomalies and to episodes of elevated volatility, particularly during stress [25]. In the SOE 

context the perspective is especially relevant, because perceptions of implicit state support, political backing, or public-

service obligations can anchor or distort investor expectations, dampening reactions to some signals while amplifying 

reactions to others. Behavioural finance thus explains why the empirical weight of market sentiment relative to firm 

fundamentals may differ for state-owned firms compared with private firms, motivating a model that admits both 

fundamental and sentiment-driven channels. 

2.3. Trade-off Theory and the Role of State Ownership 

Trade-off theory (TOT) frames capital structure as a balance between the tax and disciplinary benefits of debt and the 

expected costs of financial distress [26], building on the agency perspective of the firm in which ownership and 

financing choices shape risk and incentives [27]. For SOEs this balance is altered because the government is 

simultaneously controlling owner, funder, and de facto guarantor. State ownership and funding can lower the cost of 

debt and the perceived probability of distress through implicit guarantees [28], [29], and political and fiscal 

considerations can shape financing and investment in ways not seen in private firms [30]. Trade-off theory therefore 

motivates treating GF as a distinct component of SOE capital structure rather than folding it into ordinary leverage. 

2.4. Macro Fundamentals as Drivers of Stock Volatility 

MF describe the economy-wide conditions that shape the information environment in which equity prices are formed. 

Because SOEs operate across strategic sectors that are closely tied to the national economy, their share prices are 

particularly sensitive to shifts in these conditions. A large body of evidence from both emerging and developed markets 

confirms that macroeconomic conditions significantly influence SMV [10], [11], [31], [32]. Building on this evidence, 

the present study examines four macroeconomic indicators, and each is reviewed individually in the paragraphs that 

follow. 

The exchange rate captures the external value of the domestic currency and is among the most closely watched 

macroeconomic signals in an open economy. When the currency depreciates, the cost of imported inputs and of 

servicing foreign-currency debt rises, which can compress margins and weaken the financial position of affected firms. 

A depreciation can also signal broader external imbalance, prompting investors to reprice firms that are exposed to 

trade and foreign funding. These adjustments are rarely smooth, so currency movements often translate into sharper 

swings in share prices. Consistent with this reasoning, documented spillovers between currency and equity markets 

show that exchange-rate movements transmit directly into stock volatility [33], [14]. 

Inflation reflects the rate at which the general price level rises and serves as a barometer of macroeconomic stability. 

Higher inflation erodes the real value of future returns and raises uncertainty about firms' future cash flows. It can also 

undermine confidence in the credibility of monetary and fiscal policy, which unsettles investor expectations. When 

these effects combine, they tend to widen the dispersion of equity prices and elevate volatility. Cross-country evidence 

accordingly links inflation to greater equity-market volatility, underscoring its relevance as a determinant in this study 

[34]. 

The interest rate represents the cost of money and reflects the prevailing stance of monetary policy. As rates rise, the 

discount applied to firms' future cash flows increases, lowering present valuations, while the opportunity cost of holding 

equity relative to fixed-income assets also grows. These shifts frequently trigger a reallocation of portfolios between 

bonds and stocks, and such reallocations can intensify price movements. For capital-intensive SOEs that rely heavily 

on borrowing, changes in the policy rate are especially consequential. The resulting spillovers between interest-rate 

and equity markets are well documented in the literature [35]. 
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Economic growth proxies the expansion of aggregate output over the business cycle and signals the overall health of 

the economy. Stronger growth generally improves earnings expectations and can stabilize prices by reinforcing investor 

confidence. Periods of contraction, by contrast, raise uncertainty about corporate performance and tend to heighten 

volatility. Empirical work consistently identifies growth among the macroeconomic determinants that shape SMV [10], 

[32]. For state-linked firms, however, these four channels may operate differently: their effects can be muted by 

government policy support or, conversely, amplified by the firms' concentrated exposure to strategic sectors. 

2.5. 2.5 Micro Fundamentals and Firm-Level Performance 

MiF are firm-specific financial ratios that convey performance information investors rely on to reassess risk and adjust 

their positions. Unlike macroeconomic indicators, which affect all listed firms broadly, these ratios capture conditions 

unique to each company and therefore help explain why the volatility of individual shares can diverge. Both classical 

and contemporary evidence shows that such information feeds into volatility, doing so directly as new figures are 

released and indirectly as investors revise their expectations about future performance [12], [13], [36], [17]. To capture 

the main dimensions of firm performance, this study reviews seven ratios spanning five dimensions, each discussed in 

turn below. 

The current ratio measures short-term liquidity, that is, a firm's ability to meet its current obligations using its current 

assets. Adequate liquidity reduces the risk of short-term financial distress and reassures investors that the firm can 

absorb near-term shocks, which generally helps steady its share price. When liquidity is weak, by contrast, doubts about 

the firm's ability to honour its obligations can grow. Such doubts tend to heighten uncertainty among investors and, in 

turn, increase volatility [36]. 

The debt-to-equity ratio measures solvency, reflecting the firm's relative reliance on debt versus equity financing. 

Conventional theory holds that higher leverage raises financial risk because it commits the firm to fixed obligations, 

making its equity more sensitive to shocks. This sensitivity typically translates into wider swings in share prices when 

conditions change. In firms that enjoy strong external backing, however, the relationship can be attenuated, since 

perceived support lowers the market's assessment of default risk [13]. 

Total asset turnover measures activity, capturing how efficiently a firm uses its assets to generate sales. More efficient 

asset use signals operational strength and competent management, which reduces uncertainty about the firm's future 

performance and can calm its share price. Weaker turnover, on the other hand, often accompanies less efficient 

operations and more variable results. Because such results are harder for investors to anticipate, low turnover may be 

associated with greater volatility [12]. 

Profitability is captured by three complementary ratios that view firm performance from different angles. Net profit 

margin reflects the share of earnings retained from each unit of sales, return on assets reflects how effectively the firm's 

assets generate profit, and return on equity reflects the return ultimately delivered to shareholders. Taken together, 

higher values on these measures generally signal quality and stability, and they are associated with calmer pricing 

because they reassure investors about the durability of earnings. When firms report losses or erratic earnings, however, 

confidence weakens and the dispersion of returns widens [13]. 

The market-to-book ratio is a market-valuation measure that compares a firm's market price to its book value, thereby 

reflecting investors' growth expectations and prevailing sentiment. A high ratio indicates that the market prices the firm 

well above its accounting value, often in anticipation of strong future growth. Such valuations, however, rest heavily 

on expectations that can shift quickly as new information arrives. When those expectations are elevated or unstable, 

the ratio can be accompanied by greater variability in the firm's share price [36]. 

2.6. Capital Structure and Government Funding in SOEs 

For SOEs, capital structure extends well beyond the ordinary mix of debt and equity to include GF, the capital that the 

state injects or commits in its role as controlling owner. This element has no direct equivalent in fully private firms, 

and it fundamentally alters how the financing of an SOE should be understood. Because government backing can 

operate as an implicit guarantee, investors may treat the firm as less likely to default even when its formal leverage is 

high. As a result, such support can lower the firm's cost of debt and reduce the perceived probability of financial 

distress. In doing so, it may dampen volatility in a way that conventional trade-off theory, framed only around the costs 
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and benefits of private debt and equity, does not capture [28], [29], [30]. The presence of state funding can also shape 

investor sentiment more broadly, signalling that the government has a continuing stake in the firm's stability and 

strategic role. For these reasons, GF represents a distinctive and potentially stabilizing component of SOE financing, 

and this study examines it as a separate determinant rather than folding it into ordinary measures of leverage. 

2.7. Stock-Market Volatility and Spillover Effects 

Beyond firm-specific and macroeconomic factors, individual shares are exposed to the volatility of the market. No 

listed firm trades in isolation, so broad swings in market sentiment inevitably exert pressure on the prices of individual 

stocks. During high-volatility regimes, even fundamentally sound and otherwise stable shares can move sharply, 

because investors increasingly react to aggregate sentiment rather than to information specific to a given firm. This 

tendency for turbulence to propagate from the wider market to individual securities, and from one market to another, 

is well documented in studies of volatility spillovers [14], [37]. In emerging markets in particular, such spillovers can 

be pronounced, as shifts in global sentiment and capital flows are transmitted rapidly to local exchanges. To capture 

this dimension of systematic exposure, the present study uses the Jakarta Composite Index (JCI) as a proxy for market-

wide volatility (SMV) on the Indonesia Stock Exchange. Including this measure allows the analysis to account for the 

portion of an SOE's volatility that reflects the condition of the overall market rather than the firm itself. 

2.8. Market Liquidity and Trading Volume 

ML describes the ease with which shares can be bought or sold without forcing large concessions in price, and it is 

closely tied to the intensity of information flowing through the market. A liquid stock can absorb sizeable orders with 

only modest price movement, whereas an illiquid one may swing considerably in response to relatively small trades. 

Trading volume serves as a standard proxy for this condition, because it reflects how actively a security is being 

exchanged at any given time. Two related mechanisms connect volume to price variability: the price impact that trades 

exert as they are executed, and the speed with which new information is incorporated into prices as investors act on it. 

Through these channels, thinly traded shares may exhibit larger and more abrupt price jumps, since each transaction 

carries greater weight. Heavy trading volume, by contrast, often accompanies the rapid repricing of a security as a flood 

of new information is absorbed. The link between volume, liquidity, and volatility is therefore central to understanding 

short-term price behaviour, and it is well established in the literature [15], [16], [38], [39]. 

2.9. Firm Size as a Moderating Factor 

FS conditions the way in which various risk factors are translated into the behaviour of a firm's share price. Larger 

firms typically operate within richer information environments, attract broader analyst coverage, and hold a greater 

share of institutional ownership, all of which can help dampen the idiosyncratic component of their volatility. At the 

same time, these firms are often more deeply integrated into the wider economy and may therefore carry greater 

exposure to systematic and currency risk. Because these two tendencies push in opposite directions, the empirical 

evidence on the relationship between size and volatility is decidedly mixed, with results varying across markets, 

periods, and sectors [18], [40], [19], [41]. This ambiguity is precisely what makes FS a compelling candidate for a 

moderating role rather than a simple direct determinant. In the present study, FS is measured by market capitalization 

and is treated as a moderator that may either strengthen or weaken the influence of each determinant on volatility. This 

treatment follows the standard methodological framework for identifying and analysing moderator variables [42], and 

it allows the analysis to test whether the effects of the other determinants depend on the scale of the firm. 

2.10. Summary of Literature Review 

The literature establishes that stock volatility responds to a combination of macroeconomic conditions, firm-level 

fundamentals, capital structure, market-wide movement, and liquidity, interpreted jointly through efficient-market, 

behavioural-finance, and trade-off perspectives. For SOEs, however, two features distinguish the setting: GF acts as a 

potentially stabilizing component of capital structure, and investor perceptions of state backing may reweight the 

influence of market sentiment relative to fundamentals. Prior studies have largely tested these determinants in isolation, 

in single sectors, and without a moderating variable, leaving open how they perform once integrated for the full 

population of listed SOEs and whether FS conditions their effects. 
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3. Methodology 

3.1. Research Design and Data Collection 

The study adopts a quantitative, explanatory research design using panel-data analysis, which combines cross-sectional 

units (firms) with a time dimension (years) and is well suited to estimating determinant effects while accounting for 

firm-level heterogeneity [43], [44]. The analysis relies on secondary data. Firm-level variables are computed from 

audited annual financial statements and market data published by the Indonesia Stock Exchange [45], while the 

macroeconomic series are obtained from official national authorities (the central bank and the national statistics and 

finance agencies). The 2019-2024 window is chosen because it captures a full cycle of market conditions, including 

the COVID-19 shock and the subsequent recovery, providing variation in both the dependent variable and the macro 

regressors. Variable selection was informed by a structured, bibliometric scoping of the volatility literature in which 

publication and citation records were cleaned and mapped using VOSviewer [46], situating the study within a fast-

growing research front and reinforcing its data-driven orientation [47], [48]. 

3.2. Population and Sample 

The population comprises the 30 SOEs listed on the Indonesia Stock Exchange as of 2024. A purposive sampling 

procedure is applied, retaining only firms that were already listed before the start of the observation period and that 

report complete data for every variable across 2019-2024. This procedure yields a balanced panel of 24 firms and 144 

firm-year observations (24 firms x 6 years), as summarized in table 1. The retained firms span the principal sectors in 

which Indonesian SOEs operate, including finance and banking, basic materials, energy, infrastructure and 

construction, and transportation, supporting the cross-sectional representativeness of the sample. 

Table 1. Sample selection procedure 

Criterion Firms 

SOEs listed on the Indonesia Stock Exchange as of 2024 30 

Less: firms not yet listed before the 2019 observation window or with incomplete data 6 

Final sample of SOEs 24 

Observation period (years), 2019-2024 6 

Total firm-year observations (24 x 6) 144 

3.3. Research Model and Hypothesis Development 

The conceptual framework integrates MF, MiF, capital structure measured by GF, SMV, and ML as determinants of 

stock volatility (SV), with FS acting as a moderator on each determinant. Building on the efficient-market, behavioural-

finance, and trade-off perspectives reviewed above, the framework treats the five groups as simultaneous information 

signals whose marginal influence may vary with firm scale. Six hypotheses are derived. 

Macroeconomic conditions form the external information environment for equity prices, and exchange-rate, inflation, 

interest-rate, and growth dynamics have all been shown to transmit into volatility across emerging and developed 

markets [10], [11], [31], [32]. This brings us to H1, which proposes that MF influence the stock volatility of Indonesian 

SOEs. 

H1: MF (exchange rate, inflation, interest rate, and economic growth) significantly influence SOE stock volatility. 

Firm-level ratios capturing liquidity, solvency, activity, profitability, and market valuation convey performance 

information that investors use to reassess risk, and prior studies link these ratios to price variability [12], [13], [36], 

[17]. This brings us to H2, which proposes that MiF influence the stock volatility of Indonesian SOEs. 

H2: MiF (current ratio, debt-to-equity ratio, total asset turnover, net profit margin, return on assets, return on 

equity, and market-to-book ratio) significantly influence SOE stock volatility. 

For state-owned firms, GF constitutes a distinctive element of capital structure whose implicit-guarantee character can 

lower perceived distress risk in a way ordinary leverage does not [28], [29], [30]. This brings us to H3, which proposes 

that capital structure, measured by GF, influences the stock volatility of Indonesian SOEs. 

H3: Capital structure, measured by GF, significantly influences SOE stock volatility. 
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Individual shares are exposed to systematic movement, and during high-volatility regimes even stable shares reprice 

in response to aggregate sentiment [14], [37]. This brings us to H4, which proposes that SMV influences the stock 

volatility of Indonesian SOEs. 

H4: SMV, measured by the Jakarta Composite Index, significantly influences SOE stock volatility. 

Liquidity, proxied by trading volume, governs the price impact of trades and the speed at which information is 

incorporated, both of which are tied to price variability [15], [16], [38], [39]. This brings us to H5, which proposes that 

ML influences the stock volatility of Indonesian SOEs. 

H5: ML, measured by trading volume, significantly influences SOE stock volatility. 

Finally, FS shapes the information environment and risk exposure of a firm and can either dampen or amplify the 

influence of the determinants above [18], [40], [19], [41], [42]. This brings us to H6, which proposes that FS moderates 

the effect of each determinant group on the stock volatility of Indonesian SOEs. 

H6: FS (market capitalization) moderates the effects of MF, MiF, capital structure, SMV, and ML on SOE stock 

volatility. 

Figure 1 illustrates the hypothesized model, showing the direct paths from the five determinant groups to stock volatility 

(H1-H5) and the moderating role of FS on those paths (H6). 

 

Figure 1. Research model framework 

3.4. Variables and Operationalization 

The model comprises one dependent variable, fourteen indicators grouped into five determinant constructs, and one 

moderating variable. Table 2 reports the operational definition, measurement or formula, and notation of each variable, 

and table 3 details the data type, period, and source for every construct. 

Table 2. Operationalization and measurement of variables 

Variable (notation) Construct Measurement / formula Scale 

Stock volatility (Y) Dependent Standard deviation of annual stock returns Index 

Exchange rate (X1.1) Macro fundamentals Annual change in the IDR/USD exchange rate % 

Inflation (X1.2) Macro fundamentals Change in the Consumer Price Index (CPI) % 
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Variable (notation) Construct Measurement / formula Scale 

Interest rate (X1.3) Macro fundamentals Central bank policy interest rate % 

Economic growth (X1.4) Macro fundamentals Change in Gross Domestic Product (GDP) % 

Current ratio (X2.1) Micro fundamentals Current assets / current liabilities Ratio 

Debt-to-equity ratio (X2.2) Micro fundamentals Total debt / total equity Ratio 

Total asset turnover (X2.3) Micro fundamentals Sales / total assets Ratio 

Net profit margin (X2.4.1) Micro fundamentals Net income / sales Ratio 

Return on assets (X2.4.2) Micro fundamentals Net income / total assets Ratio 

Return on equity (X2.4.3) Micro fundamentals Net income / total equity Ratio 

Market-to-book ratio (X2.5) Micro fundamentals Market price per share / book value per share Ratio 

Government funding (X3.1) Capital structure State capital injection / funding to the SOE IDR 

Stock-market volatility (X4.1) Stock-market volatility Volatility of the Jakarta Composite Index Index 

Trading volume (X5.1) Market liquidity Volume of shares traded Shares 

Market capitalization (Z1) Firm size (moderator) ln (shares outstanding x share price) IDR (log) 

Table 3. Data type, period, and source by construct 

Construct Data type Period Source 

Stock volatility Annual 2019-2024 Indonesia Stock Exchange 

Macro fundamentals Annual 2019-2024 Central bank; national statistics and finance agencies 

Micro fundamentals Annual 2019-2024 Audited financial statements / Indonesia Stock Exchange 

Capital structure (government funding) Annual 2019-2024 Ministry of Finance / Ministry of SOEs 

Stock-market volatility (JCI) Annual 2019-2024 Indonesia Stock Exchange 

Market liquidity (trading volume) Annual 2019-2024 Indonesia Stock Exchange 

Firm size (market capitalization) Annual 2019-2024 Indonesia Stock Exchange 

3.5. Data Analysis 

Stock volatility is modelled as a linear function of the five determinant groups, the moderating variable, and the 

interaction of firm size with each determinant. The estimated regression equation (1) is as follow. 

𝑆𝑉 = 𝛼 + 𝛽1.1𝑋1.1 + 𝛽1.2𝑋1.2 + 𝛽1.3𝑋1.3 + 𝛽1.4𝑋1.4

+𝛽2.1𝑋2.1 + 𝛽2.2𝑋2.2 + 𝛽2.3𝑋2.3 + 𝛽2.4.1𝑋2.4.1

+𝛽2.4.2𝑋2.4.2 + 𝛽2.4.3𝑋2.4.3 + 𝛽2.5𝑋2.5 + 𝛽3.1𝑋3.1

+𝛽4.1𝑋4.1 + 𝛽5.1𝑋5.1 + 𝛽6𝑍1 + 𝛽7(𝑍1 × 𝑋𝑘) + 𝜀

 (1) 

SV is stock volatility, X1.1-X5.1 are the fourteen determinant indicators defined in table 2, Z1 is firm size, (𝑍1  ×  𝑋𝑘) 

denotes the set of interaction terms between firm size and each determinant, a is the intercept, the b coefficients are the 

parameters to be estimated, and e is the error term. The interaction terms operationalize the moderation hypothesis by 

allowing the marginal effect of each determinant to vary with firm size. 

Estimation is carried out using the STATA statistical package, which is well suited to the panel structure of the data. 

Because the dataset combines a cross-section of firms with observations over several years, the analysis must first 

determine which panel specification best fits the data. To this end, the study considers three candidate models: the 

common-effects model (CEM), the fixed-effects model (FEM), and the random-effects model (REM). The most 

appropriate specification is selected through a sequence of formal tests, summarized in table 4, in which the Chow test, 

the Hausman test, and the Lagrange-Multiplier test are applied in turn to compare the three models against one another. 

This staged procedure ensures that the chosen estimator reflects the underlying structure of the data rather than an 

arbitrary modelling assumption. Advanced dynamic panel estimators (such as Difference or System GMM) were not 

considered due to the small panel size (N=24, T=6). In such micro-panels, GMM estimators suffer from the "instrument 

proliferation" problem, which overidentifies the model and severely biases standard errors. Similarly, conditional 

variance models (such as univariate or panel GARCH) are not feasible because they require high-frequency time-series 

data (e.g., daily or weekly observations over hundreds of periods) and cannot be estimated on a short annual panel. To 

control for potential serial and cross-sectional correlation within firms, the baseline regressions are also estimated using 

clustered standard errors by firm and sector dummy variables as robust sensitivity checks. 
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Table 4. Panel model selection tests and decision rules 

Test Models compared Decision rule 

Chow test CEM vs FEM If p < 0.05 choose FEM; otherwise CEM 

Hausman test FEM vs REM If p < 0.05 choose FEM; otherwise REM 

Lagrange-Multiplier test CEM vs REM If p < 0.05 choose REM; otherwise CEM 

Before the results are interpreted, the selected model is subjected to a series of classical-assumption diagnostics, which 

are summarized in table 5. These checks cover the normality of the residuals, the presence of multicollinearity among 

the explanatory variables, the existence of autocorrelation, and the possibility of heteroskedasticity. Confirming that 

these assumptions hold is essential, because violations could otherwise bias the coefficient estimates or distort the 

standard errors on which the hypothesis tests depend. Only once the model has passed these diagnostics is it considered 

suitable for inference. To ensure that the results are not driven by extreme outliers in the micro-fundamental financial 

ratios (such as ROE and ROA) which could stem from highly distressed SOEs, we conducted a robustness sensitivity 

analysis by winsorizing the variables at the 1% and 5% levels, as well as trimming distressed observations. The results 

proved highly stable across all treatments, confirming that outliers do not bias the main estimates. 

The overall performance of the model is then assessed in two complementary ways. The coefficient of determination 

indicates how much of the variation in stock volatility the model can explain, while the F-test establishes whether the 

explanatory variables are jointly significant. In interpreting the explanatory power, the study follows the guidance that 

moderate values of R-squared are acceptable in social-science modelling, given the complex and multidimensional 

nature of the phenomena involved [49]. The individual hypotheses are subsequently examined through t-tests, with 

statistical significance evaluated at the 5% level, so that the contribution of each determinant can be assessed separately. 

Finally, the moderating role of firm size is evaluated through the statistical significance and the sign of the firm-size 

interaction terms. Where an interaction term is significant, its sign reveals the direction of the moderating effect: a 

positive sign indicates that firm size amplifies the influence of the underlying determinant, whereas a negative sign 

indicates that it attenuates that influence [42]. This approach allows the analysis to determine not only whether firm 

size conditions the effect of a given determinant, but also in which direction and to what extent it does so. To address 

the potential for severe multicollinearity introduced by the inclusion of 14 interaction terms, all independent variables 

and the moderator (firm size) were mean-centered prior to generating the interaction products. This mean-centering 

approach significantly reduces structural multicollinearity, keeping the Variance Inflation Factors (VIFs) well within 

acceptable limits. The full VIF diagnostics including all interaction terms are reported alongside the baseline model in 

Section 4.2. 

Table 5. Classical-assumption diagnostic tests 

Assumption Test Criterion (assumption satisfied if) 

Normality Shapiro-Wilk p-value > 0.05 

Multicollinearity Variance inflation factor (VIF) VIF < 10 

Autocorrelation Runs test p-value > 0.05 

Heteroskedasticity Breusch-Pagan p-value > 0.05 

4. Results and Discussion 

4.1. Descriptive Statistics 

Table 6 summarizes the descriptive statistics for all variables included in the model, reporting the minimum, maximum, 

mean, and standard deviation for each across the 144 firm-year observations. Taken together, these figures provide an 

initial picture of the financial and market conditions of Indonesian state-owned enterprises over the 2019–2024 period, 

and they reveal a substantial degree of heterogeneity among the firms in the sample. 

The dependent variable, stock volatility (Y), has a mean of 0.367 with a standard deviation of 0.160 and ranges from 

0.000 to 0.966. This indicates a moderate but non-trivial level of price dispersion across the listed SOEs, and the spread 

between the lowest and highest values shows that some firms experienced periods of pronounced price instability while 
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others remained comparatively calm. Such variation is consistent with the study's premise that the volatility of state-

owned shares is shaped by a combination of forces rather than by any single factor. 

The macroeconomic variables are comparatively stable over the observation window, as would be expected given that 

they describe economy-wide conditions common to all firms in a given year. The exchange rate averages 0.0197, 

inflation 0.0266, the interest rate 0.0496, and economic growth 0.0367, and each of these series exhibits a relatively 

small standard deviation. The narrow range of economic growth, which moves between −0.0207 and 0.0531, 

nonetheless captures an important episode, reflecting the contraction associated with the COVID-19 shock and the 

subsequent recovery during the period studied. 

Table 6. Descriptive statistics 

Variable Min Max Mean SD 

Exchange rate (X1.1) -0.0346 0.0923 0.0197 0.0407 

Inflation (X1.2) 0.0157 0.0551 0.0266 0.0135 

Interest rate (X1.3) 0.0350 0.0600 0.0496 0.0101 

Economic growth (X1.4) -0.0207 0.0531 0.0367 0.0263 

Current ratio (X2.1) 0.0530 2.7729 1.1809 0.5142 

Debt-to-equity ratio (X2.2) -50.6163 16.7651 2.8474 5.7432 

Total asset turnover (X2.3) 0.0077 1.5541 0.4509 0.3637 

Net profit margin (X2.4.1) -3.1227 2.3973 0.0431 0.5269 

Return on assets (X2.4.2) -94.8900 57.2000 0.3883 13.0518 

Return on equity (X2.4.3) -496.1400 131.5200 -2.7163 55.0372 

Market-to-book ratio (X2.5) -2.3317 41.2762 2.3334 5.4283 

Government funding (X3.1) -0.0193 0.6326 0.1339 0.1376 

JCI (X4.1) 0.0775 0.2323 0.1262 0.0494 

Trading volume (X5.1) 0.5466 3261.7839 637.7900 606.4054 

Market capitalization (Z1) 12.8752 20.5813 16.5713 1.7247 

Stock volatility (Y) 0.0000 0.9662 0.3671 0.1596 

The micro fundamentals, by contrast, display markedly wider ranges, underscoring the diverse financial conditions of 

the sampled firms. Return on equity spans an especially broad interval, from −496.14 to 131.52, and the debt-to-equity 

ratio ranges from −50.62 to 16.77, while return on assets moves between −94.89 and 57.20. These extreme values, 

together with the large standard deviations that accompany them, indicate that the sample includes firms in sound 

financial health alongside others operating under considerable stress, including some with negative equity or heavy 

losses. Liquidity and activity measures are more contained, with the current ratio averaging 1.18 and total asset turnover 

averaging 0.45, suggesting more moderate variation in short-term solvency and asset efficiency across firms. 

The remaining variables further illustrate the diversity of the sample. Government funding averages 0.1339 with values 

ranging up to 0.6326, reflecting differences in the degree of state financial support across enterprises. The market-

based measures vary considerably as well: trading volume ranges from 0.55 to 3,261.78 with a mean of 637.79, and 

market capitalization, expressed in natural-log form, spans 12.88 to 20.58 with a mean of 16.57. This wide dispersion 

in both liquidity and firm size confirms that the sample combines large, heavily traded enterprises with smaller, less 

actively traded ones, which is precisely the kind of variation needed to examine firm size as a moderating influence in 

the analysis that follows. 

4.2. Classical-Assumption Tests 

Before the regression results can be interpreted with confidence, the model must be shown to satisfy the classical 

assumptions that underpin ordinary least-squares estimation. Any serious violation of these assumptions could distort 

the coefficient estimates or the standard errors and, in turn, undermine the validity of the hypothesis tests. For this 

reason, four diagnostic checks were carried out, covering the normality of the residuals, autocorrelation, 

heteroskedasticity, and multicollinearity, and their results are reported in table 7 and table 8. 
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The first three assumptions are confirmed by the tests summarized in table 7. The Shapiro–Wilk test yields a p-value 

of 0.79051, which exceeds the 0.05 threshold and therefore indicates that the residuals are normally distributed. The 

runs test returns a p-value of 0.62, providing no evidence of autocorrelation and suggesting that the observations are 

independent of one another over time. The Breusch–Pagan test produces a p-value of 0.6607, confirming that the 

variance of the residuals is constant and that the model does not suffer from heteroskedasticity. Together, these 

outcomes show that the model meets the core assumptions required for unbiased and efficient estimation. 

Table 7. Results of classical-assumption tests 

Assumption Test p-value Conclusion 

Normality Shapiro-Wilk 0.79051 Residuals normally distributed 

Autocorrelation Runs test 0.62 No autocorrelation 

Heteroskedasticity Breusch-Pagan 0.6607 Homoskedastic (no heteroskedasticity) 

The fourth assumption, the absence of harmful multicollinearity, is assessed using the variance inflation factor (VIF), 

with the results presented in table 8. The values for all of the main determinants fall within the conventionally accepted 

bound of 10, which indicates that the explanatory variables are not so strongly correlated as to destabilize the estimates. 

The highest values among the direct determinants are observed for return on assets (8.21) and economic growth (7.94), 

yet both remain below the critical threshold. Several of the firm-size interaction terms reach somewhat higher values, 

but this is a known and expected characteristic of interaction specifications, in which a moderator is multiplied by the 

variables it conditions. Importantly, such elevated VIFs on the interaction terms do not bias the direct effects that are 

of primary interest, so the model can be regarded as free from problematic multicollinearity. 

Table 8. Multicollinearity diagnostics (VIF) for main determinants 

Variable VIF Variable VIF 

Exchange rate 2.25 Return on assets 8.21 

Inflation 3.59 Return on equity 5.95 

Interest rate 4.38 Market-to-book ratio 2.80 

Economic growth 7.94 Government funding 3.63 

Current ratio 1.73 JCI (market volatility) 3.82 

Debt-to-equity ratio 2.91 Trading volume 3.07 

Total asset turnover 2.90 Market capitalization - 

Net profit margin 2.56   

4.3. Panel Model Selection 

Because the data combine a cross-section of firms with repeated observations over time, the analysis must identify 

which panel specification best represents their structure before the coefficients can be interpreted. To this end, three 

candidate models, the common-effects model (CEM), the fixed-effects model (FEM), and the random-effects model 

(REM), were compared through a sequence of formal tests, the results of which are reported in table 9. This staged 

comparison ensures that the final estimator is chosen on statistical grounds rather than by assumption. 

The Chow test, which compares the common-effects and fixed-effects models, returns a p-value of 0.065. Since this 

exceeds the 0.05 threshold, the test favours the common-effects model over the fixed-effects alternative. The Hausman 

test, which weighs the fixed-effects model against the random-effects model, yields a p-value of 1.000 and therefore 

provides no support for the fixed-effects specification. Likewise, the Lagrange-Multiplier test, which compares the 

common-effects and random-effects models, returns a p-value of 1.000 and offers no evidence in favour of random 

effects. Read together, these three outcomes consistently point away from both the fixed- and random-effects 

specifications. 

Based on this evidence, the common-effects model is selected as the most appropriate estimator for the data. The result 

implies that, once the full set of determinants is included in the model, there are no significant unobserved firm-specific 

effects that would require a fixed- or random-effects treatment. In practical terms, the explanatory variables themselves 

capture the relevant differences across firms, which makes the common-effects model both statistically justified and 

parsimonious for the analysis that follows. 
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Table 9. Panel model selection results 

Test Models compared p-value Selected model 

Chow CEM vs FEM 0.065 CEM 

Hausman FEM vs REM 1.000 REM 

Lagrange-Multiplier CEM vs REM 1.000 CEM 

Conclusion - - Common Effect Model (CEM) 

4.4. Regression Results: Direct Effects 

The estimated common-effects model performs well in overall terms, and its results provide the basis for testing the 

study's hypotheses. The model is jointly significant, with a probability value for the F-statistic of 0.0001, which 

confirms that the explanatory variables, taken together, are meaningfully related to stock volatility. Its coefficient of 

determination of 0.4037 indicates that the model accounts for 40.37% of the variation in the volatility of SOE shares. 

Although a substantial portion of the variation remains unexplained, a value of this magnitude is regarded as acceptable 

in cross-firm social-science research, where the phenomenon under study is shaped by many factors that cannot all be 

observed or measured [49]. The direct effects of the fourteen determinants, together with the main effect of firm size, 

are reported in table 10. 

Table 10. Direct-effect regression results (dependent variable: stock volatility) 

Variable Coef. t-stat p-value 

Exchange rate (X1.1) 2.9836 0.90 0.370 

Inflation (X1.2) -29.4111 -2.33 0.022 

Interest rate (X1.3) -3560.1180 -0.09 0.930 

Economic growth (X1.4) 134.8599 1.76 0.082 

Current ratio (X2.1) -0.0261 -0.11 0.910 

Debt-to-equity ratio (X2.2) -0.0580 -2.16 0.033 

Total asset turnover (X2.3) 0.1085 0.26 0.798 

Net profit margin (X2.4.1) 0.3333 1.22 0.226 

Return on assets (X2.4.2) -0.0587 -2.96 0.004 

Return on equity (X2.4.3) 0.0023 0.57 0.568 

Market-to-book ratio (X2.5) 0.0347 1.25 0.214 

Government funding (X3.1) -3.5410 -2.84 0.005 

JCI / market volatility (X4.1) -0.0416 -0.94 0.349 

Trading volume (X5.1) 0.0004 1.47 0.145 

Firm size (Z1) 0.2010 2.30 0.023 

Constant -5.2986 -2.94 0.004 
Note:  significant at the 5% level. R-squared = 0.4037; Prob. F = 0.0001; n = 144 firm-year observations. 

Four of the determinants exert a statistically significant and negative influence on volatility. Inflation has the largest 

coefficient in absolute terms (b = −29.41, p = 0.022), indicating that higher inflation is associated with lower share-

price dispersion among these firms. The debt-to-equity ratio is likewise significant and negative (b = −0.058, p = 0.033), 

as is return on assets (b = −0.059, p = 0.004), suggesting that stronger solvency and greater asset efficiency both 

coincide with calmer pricing. Government funding records a sizeable negative coefficient as well (b = −3.541, p = 

0.005), implying that greater state financial support is linked to reduced volatility. The consistently negative sign across 

these four variables points to a common theme: domestic price stability, sound financial structure, and state backing 

each appear to dampen the volatility of state-owned shares. 

The main effect of firm size, by contrast, is positive and significant (b = 0.201, p = 0.023), indicating that larger SOEs 

tend to exhibit somewhat greater volatility in their direct relationship with the dependent variable. The remaining 

determinants, including the exchange rate, the interest rate, economic growth, the current ratio, total asset turnover, net 

profit margin, return on equity, the market-to-book ratio, market-wide volatility as captured by the JCI, and trading 

volume, do not reach significance at the 5% level. This pattern suggests that, for this population of firms, volatility is 
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driven by a relatively small and specific set of fundamental and policy-related signals rather than by the full range of 

macroeconomic and firm-level factors considered. 

These results are reinforced visually in figure 2, which plots the t-statistic of each determinant against the 5% 

significance threshold of ±1.96. Five variables clearly cross this boundary: return on assets, government funding, 

inflation, and the debt-to-equity ratio extend beyond the threshold on the negative side, while firm size does so on the 

positive side. The remaining determinants fall within the non-significant band between the two threshold lines. The 

figure thus offers an immediate and intuitive confirmation of the numerical results in table 10, making plain both which 

determinants matter and the direction in which each of them operates. 

 

Figure 2. t-statistics of the determinants of stock volatility (5% threshold = +/-1.96) 

4.5. Moderation Analysis 

The second part of the analysis examines whether firm size conditions the influence of the determinants on stock 

volatility, thereby testing the moderation hypothesis. The relevant evidence comes from the firm-size interaction terms 

reported in table 11, in which the moderator is multiplied by each determinant to reveal whether its effect strengthens 

or weakens as firms grow larger. Of the fourteen interaction terms estimated, only two are statistically significant, 

which indicates that the moderating influence of firm size is selective rather than pervasive. 

Table 11. Moderation (firm-size interaction) results 

Interaction term Coef. t-stat p-value Effect 

Z1 x Exchange rate 5.1933 3.07 0.003 Strengthens 

Z1 x Inflation 4.2880 0.76 0.447 n.s. 

Z1 x Interest rate -3376.1460 -0.24 0.809 n.s. 

Z1 x Economic growth -0.2158 -1.71 0.091 n.s. 

Z1 x Current ratio 0.0505 0.26 0.794 n.s. 

Z1 x Debt-to-equity ratio -0.0761 -1.75 0.083 n.s. 

Z1 x Total asset turnover -0.1909 -0.50 0.619 n.s. 

Z1 x Net profit margin -0.1020 -0.69 0.490 n.s. 

Z1 x Return on assets -0.0240 -2.23 0.027 Strengthens 

Z1 x Return on equity -0.0027 -0.80 0.427 n.s. 

Z1 x Market-to-book ratio 0.0038 0.11 0.916 n.s. 

Z1 x Government funding -1.9639 -1.96 0.053 n.s. 

Z1 x JCI / market volatility -0.1468 -0.81 0.420 n.s. 

Z1 x Trading volume 0.0002 0.96 0.341 n.s. 
Note:  significant at the 5% level; n.s. = not significant. 
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The first significant interaction concerns the exchange rate. Its positive and significant coefficient (Z1 × X1.1, b = 

5.193, p = 0.003) shows that firm size amplifies the influence of currency movements on volatility, so that larger SOEs 

transmit exchange-rate fluctuations into their share prices more strongly than smaller ones do. This pattern is consistent 

with the greater external and trade-related exposure that typically accompanies scale among state-owned enterprises. 

The second significant interaction concerns return on assets, whose negative and significant coefficient (Z1 × X2.4.2, 

b = −0.024, p = 0.027) indicates that firm size strengthens the negative (stabilizing) effect of asset efficiency. In other 

words, the calming influence that profitability exerts on volatility becomes more pronounced in very large firms, where 

high asset efficiency is valued by the market as a strong signal of operational resilience and stability. 

All the remaining interaction terms fail to reach significance at the 5% level, and several, such as the interactions with 

economic growth, the debt-to-equity ratio, and government funding, approach but do not cross the threshold. Taken as 

a whole, this evidence suggests that firm size does not act as a general conditioner of volatility across the full set of 

determinants. Instead, it operates narrowly, shaping only the exchange-rate and return-on-assets channels, which 

implies that the moderating role of scale in this population is real but limited in scope. 

4.6. Summary of Hypothesis Testing 

Drawing together the direct effects and the moderation results, table 12 summarizes the outcome of the six hypotheses 

that guided the study. The table records, for each hypothesis, the principal finding and whether it is supported, partially 

supported, or not supported, providing a concise overview of the empirical evidence. 

Table 12. Summary of hypothesis testing 

Hypothesis Finding Status 

H1: Macro fundamentals affect volatility Inflation significant (negative); others not significant Partially supported 

H2: Micro fundamentals affect volatility DER and ROA significant (negative); others not significant Partially supported 

H3: Government funding affects volatility Significant (negative) Supported 

H4: Stock-market volatility affects volatility Not significant Not supported 

H5: Market liquidity affects volatility Not significant Not supported 

H6: Firm size moderates the determinants Significant for exchange rate and ROA only Partially supported 

The results are mixed but interpretable. H3, which concerns the effect of government funding, is fully supported, since 

government funding has a significant and negative influence on volatility. H1 and H2 are partially supported, because 

only some of the indicators within each group prove significant: inflation drives the result for macro fundamentals, 

while the debt-to-equity ratio and return on assets drive the result for micro fundamentals, with the remaining indicators 

in both groups falling short of significance. H6 is likewise partially supported, as firm size moderates only the 

exchange-rate and return-on-assets effects rather than the determinants. By contrast, H4 and H5 are not supported, 

since neither market-wide volatility nor market liquidity exerts a significant direct effect on the volatility of SOE shares. 

Overall, the pattern indicates that the volatility of Indonesian state-owned enterprises is governed by a focused set of 

domestic, firm-specific, and policy-related factors, with firm size playing only a limited conditioning role. 

4.7. Discussion 

4.7.1. Significant Determinants of SOE Stock Volatility 

The results portray SOE volatility as driven more by domestic price stability, solvency, and asset efficiency than by 

broad market movements. The significant negative inflation effect is consistent with evidence that inflation conditions 

equity volatility [34]. However, while standard economic theory suggests that inflation increases macroeconomic 

uncertainty and stock volatility, in the Indonesian SOE context, this negative relationship reflects price-regulation and 

subsidy buffer mechanisms. The Indonesian government actively shields strategically important SOEs (in utilities, 

energy, and infrastructure) from inflationary price pressures by deploying subsidies and retail price caps. This 

government buffering stabilizes BUMNs' cash flows and revenues, lowering corporate risk during inflationary periods. 

Behavioral finance also suggests that investors perceive state-backed SOEs as "safe havens" during inflation; the 

implicit state guarantee anchors expectations and suppresses panic selling, reducing stock price dispersion. The 

negative debt-to-equity ratio (DER) effect suggests that, contrary to a simple leverage-risk narrative, higher relative 

debt among these firms is associated with lower volatility. This pattern is explained by the implicit state support that 

backs SOE liabilities, which dampens the perceived probability of default and softens the market's reaction to leverage 
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[28], [29]. However, this reliance carries a hidden risk: if the government's fiscal capacity weakens (e.g., rising national 

debt-to-GDP ratio or sovereign downgrades), these implicit guarantees lose credibility, which could trigger a sudden, 

non-linear repricing of SOE equity and debt. The negative return-on-assets (ROA) effect indicates that more asset-

efficient SOEs experience steadier prices, aligning with micro-fundamental evidence that performance quality reduces 

return dispersion [13]. Robustness checks (winsorization at 1% and 5% levels, along with trimming) confirm that these 

micro-fundamental effects are highly stable and not driven by distressed outliers. By contrast, the exchange rate, 

interest rate, economic growth, and the remaining financial ratios are individually insignificant, suggesting that for this 

population investors privilege a small set of domestic price, solvency, and efficiency signals over the broader 

fundamental set. 

4.7.2. The Distinctive Role of Government Funding 

The strong negative government-funding effect is the study's most distinctive finding: state funding behaves as a 

stabilizing component of SOE capital structure, lowering volatility rather than raising it. A one-unit increase in GF is 

associated with a decline of about 3.54 points in volatility, indicating that the market interprets state financial support 

as risk-reducing. This is best understood through the soft-budget-constraint perspective on state ownership, in which 

firms can rely on government support under financial stress, lowering distress risk and stabilizing valuations in normal 

conditions [29]. The result extends capital-structure and trade-off reasoning beyond the conventional debt-equity 

dichotomy [26], [27], [30]: for government-controlled firms the financing mix that the market prices include a state-

funding element that ordinary leverage theory does not capture. However, this stabilizing effect carries major policy 

implications and structural trade-offs. The safety net provided by state capital injections (PMN) is a double-edged 

sword; it can induce moral hazard, where BUMN managers engage in operational inefficiencies or excessive risk-

taking, assuming the government will bail them out (Kornai, 1986). Furthermore, this state-funded cushion distorts 

market competition, crowding out private-sector competitors who must secure funding at market interest rates without 

sovereign protection. SOE shares may be repriced sharply when the market perceives a withdrawal of government 

support, a rising debt burden, or weakening financial discipline, so the stabilizing effect is conditional on the credibility 

of state backing. 

4.7.3. Why Market Volatility and Liquidity Are Muted 

That broad market volatility (the JCI) and trading volume are individually insignificant suggests that, for majority state-

owned firms, investors weight firm- and policy-specific information above general market movement when pricing 

these shares. This finding directly contradicts standard asset pricing models, such as the Capital Asset Pricing Model 

(CAPM), where systematic market risk is the primary driver of stock returns and volatility. In the presence of strong 

state ownership, idiosyncratic sovereign guarantees and policy signals override systematic market forces, indicating 

that investors price BUMN shares based on state commitment rather than general market movements. For portfolio 

construction, this means that state-linked equities can serve as policy-hedged defensive assets that decouple from 

market trends during broad liquidations. However, mixing highly regulated utility SOEs (with guaranteed revenues 

and regulated tariffs) and commercial competitive SOEs (like banks and mining) in a single panel averages out sector-

specific dynamics. Regulated utilities are insulated from micro-fundamental shifts but highly sensitive to policy 

changes, whereas commercial SOEs are exposed to direct market competition and performance quality. Future research 

should segment these groups to isolate their distinct volatility profiles. 

4.7.4. The Selective Moderation of Firm Size 

The moderation results refine these conclusions. FS significantly conditions only two relationships out of those tested. 

It amplifies exchange-rate exposure, as larger SOEs, often with greater external or trade linkages, transmit currency 

movements more strongly into volatility [33]. Conversely, it strengthens the stabilizing role of asset efficiency, 

implying that in very large SOEs, strong asset efficiency becomes an even more powerful signal of stability for market 

investors. The direct effect of FS, however, is positive and significant (b = 0.201, p = 0.023), indicating that larger 

SOEs exhibit higher baseline volatility. This is because larger listed BUMNs (like Telkom, Bank Mandiri, BRI, and 

BNI) are high-liquidity blue-chip stocks heavily traded by institutional and foreign investors, making them highly 

sensitive to global capital flows and macroeconomic shocks, whereas smaller SOEs are insulated due to low trading 

volume. The general insignificance of FS as a moderator for the other 12 relationships is partly due to the small sample 

size (n=144), which limits the statistical power of the moderation tests and increases the risk of Type II errors (false 
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negatives). Conversely, the two significant interactions (Exchange Rate and ROA) are backed by strong economic 

theory and are highly significant, minimizing the risk of Type I errors (false positives). An agency-theoretic reading 

reinforces this: because the government pursues non-commercial objectives alongside profit, the market does not 

uniformly treat scale or state funding as an unambiguous risk signal, and the moderating influence of size remains weak 

and inconsistent [27]. 

4.7.5. Overall Explanatory Power and Theoretical Synthesis 

The model explains 40.37% of the variation in SOE volatility, a level that is moderate by the conventional thresholds 

used in social-science and finance research and acceptable given the multidimensional nature of volatility [49]. The 

remaining variation reflects factors outside the model, an outcome anticipated by the efficient-market hypothesis, under 

which prices respond to the full information set, including non-fundamental information such as investor sentiment, 

political risk, and external shocks [23]. Behavioural finance similarly attributes part of the unexplained variation to 

investor psychology, overreaction, and herd behaviour, which can move prices beyond fundamentals [24], [25], while 

the dynamic, heteroskedastic character of volatility means that linear models capture its central tendencies rather than 

its full time-varying behaviour [22]. The jointly significant F-test nonetheless confirms that macro, micro, capital-

structure, market, and liquidity factors together explain SOE volatility, supporting the efficient-market premise that 

investors integrate multiple information sources simultaneously [23]. Taken as a whole, the study supports the efficient-

market view while qualifying it for state ownership, is consistent with behavioural finance in the muted role of market 

sentiment, and most distinctively extends trade-off and capital-structure theory by identifying GF as a risk-reducing 

component of SOE financing, contributions that prior sector-by-sector studies could not deliver. 

5. Conclusion 

This research examined the determinants of stock volatility among Indonesian state-owned enterprises listed on the 

IDX over 2019-2024 and tested firm size as a moderator within a single integrated, data-driven panel model. The 

findings suggest that inflation, the debt-to-equity ratio, return on assets, and government funding each significantly and 

negatively shape volatility, whereas broad market volatility and liquidity do not, and that firm size moderates only the 

exchange-rate and return-on-assets effects; the model is jointly significant and explains 40.37% of the variation in 

volatility. Domestic price stability, solvency, asset efficiency, and state funding therefore emerge as the principal levers 

of SOE volatility, underscoring that SOE capital structure must account for the government's role as owner, funder, 

and stabilizer. 

From a practical perspective, policymakers and SOE managers should prioritize maintaining domestic price stability, 

strengthening solvency and asset efficiency, and managing government funding transparently and predictably. For the 

Ministry of SOEs (Kementerian BUMN), we provide three concrete, actionable recommendations regarding 

Penyertaan Modal Negara (PMN) and capital injections to minimize market distortions and contain stock volatility: (1) 

Strict Separability of Accounts: Clearly separate public service obligations (PSO) funding from commercial operations 

to prevent cross-subsidization and promote fair competition. (2) Performance-Linked PMN: Implement a milestone-

based capital allocation model where funding is disbursed only upon the SOE meeting audited operational efficiency 

and debt-reduction benchmarks. (3) Mandated Private Co-funding: Require SOEs to secure syndicated financing or co-

investments from private and foreign institutional partners alongside PMN, bringing market discipline and reducing 

moral hazard. 

The study also acknowledges important limitations. First, stock volatility is analyzed on an annual frequency to match 

audited financial ratios, which represents a low frequency that smooths out key short-term volatility events and spikes. 

Second, the small panel size (n = 144) limits the statistical power of moderation tests and restricts the use of dynamic 

models. Finally, the strictly linear specification may not capture time-varying volatility dynamics. These limitations 

highlight the need for future studies to extend the time horizon, replicate the model across markets to test the generality 

of the government-funding effect, and incorporate high-frequency data (daily or weekly) using conditional-variance 

(GARCH) or dynamic panel (GMM) approaches to volatility forecasting. Overall, this study contributes to the literature 

by integrating macro, micro, capital-structure, market, and liquidity determinants into a unified framework for the full 

population of listed SOEs, offering new insight into how state ownership reshapes the drivers of stock volatility while 

emphasizing the need for continued refinement of measurement and modelling. 
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