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Abstrak. This study aims to identify the presence of herding behavior in the Indonesian stock 

market throughout 2024, using the LQ45 Index as a market proxy. The analysis employs the 

Cross-Sectional Standard Deviation (CSSD) and Cross-Sectional Absolute Deviation (CSAD) 

models to measure the dispersion of stock returns under normal and extreme market 

conditions. The findings reveal no statistically significant evidence of herding behavior, 

although weak indications are observed during extreme negative market conditions. These 

results support the notion of a relatively efficient market, aligning with the Efficient Market 

Hypothesis (EMH). The CSSD and CSAD models are found to be complementary in analyzing 

investor behavior. 
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INTRODUCTION 

Bourse, which means exchange in 

Indonesian, has been known since the 16th 

century. The word bourse is taken from Van 

der Beurs's residence in Bruges, which 

became a trading center for financial assets 

and securities. In 1602, the Amsterdam 

Stock Exchange was believed to be the 

world's first stock exchange. The exchange 

allows trading of shares of the Dutch East 

Indies (VOC) company, which became the 

world's first publicly traded company. The 

establishment of the stock exchange 

marked the beginning of structured stock 

trading, paving the way for investors to 

participate in the capital market (Lars 

Tvede, 1999). The establishment of the 

stock exchange encouraged the 

emergence of the concept of investing, 

where individuals could allocate their funds 

in a company by buying their shares. 

The concept of risk and return only 

developed in the early 18th to the 19th 

century. In the 1950s, before formal models 

such as Harry Markowitz's modern 

portfolio theory (MPT) were introduced, 

investors were already aware of the 

concept of risk and return based on several 

factors. The main factors were the stock 

market crash of 1929 and the Great 

Depression which showed that investing 

was not only about making a profit but also 

about managing risk. 

The 1929 stock market crisis, known as 

Black Tuesday, triggered the start of the 

Great Depression, a period of global 

economic depression that lasted until the 

late 1930s. In the era of the Roaring 

Twenties, the U.S. economy flourished 

thanks to technological innovation and 

mass  production,  with  many  investors 

buying stocks on margin, reaching $8.5 

billion in 1929. Although some economists 

warned of the risk of speculative bubbles, 

these warnings were ignored. The market 

crash began in September 1929, and in 

October 1929, Black Thursday and then 

Black Monday and Black Tuesday caused a 

sharp drop in the Dow Jones Industrial 

Average (DJIA) of up to 89%, costing $30 

billion in a week. The crisis triggered 25% 

unemployment, the bankruptcy of more 

than 5,000 banks, and a loss of public 

confidence in the financial system. In 

response, the U.S. government passed laws 

such as the Glass-Steagall Act (1933) and 

established the FDIC. This incident teaches 

the importance of risk management, 

diversification of investments, and the 

dangers of excessive speculation. In 1952, 

Harry Markowitz developed Modern 

Portfolio Theory (MPT) and in 1964, the 

theory of the Capital Asset Pricing Model 

(CAPM) was described by William Sharpe 

and others, while Eugene Fama introduced 

the Efficient Market Hypothesis (EMH) in 

1970 which states that asset prices reflect 

all public information. 

However, in reality, the assumption of 

investor rationality is difficult to fulfill. Many 

studies have found facts that often 

contradict these assumptions. Investors in 

the capital market often show irrational 

behavior. Investors may react too quickly to 

the information obtained (as assumed by 

the EMH theory, where the investor is 

assumed to react quickly to the information 

available) while the information available is 

not always complete or representative of 

the entire market information. 

Behavioral finance theory emerged as a 

critique of EMH theory which assumes that 



 
 

market participants act rationally based on 

available information. In contrast, 

behavioral finance argues that investment 

decisions are often influenced by 

psychological and social factors, which 

cause investors to not always act rationally. 

Thaler (1999) states that investor behavior 

is often driven by emotions, biases, and 

external factors, so that the market 

becomes inefficient and susceptible to 

fluctuations that are not entirely based on 

economic fundamentals. In behavioral 

finance, various cognitive and emotional 

biases, such as representativeness bias, 

anchoring bias, availability bias, 

overconfidence bias, and confirmation bias, 

can affect investment decision-making. In 

addition, emotional biases such as loss 

aversion and regret aversion also play an 

important role in investment decisions. 

Herding behavior, in which investors follow 

the actions of the majority without 

independent analysis, often arises in 

market uncertainty and can lead to asset 

price distortions, such as the formation of 

price bubbles or sharp declines, seen in the 

Dot-com Bubble event in the late 1990s. 

During the dot-com bubble, many 

investors, both retail and institutional, were 

caught up in media-driven euphoria and 

high expectations for the potential of the 

internet economy. Investors flocked to the 

majority's decision, buying shares of dot- 

com companies even though many of them 

have yet to make a profit. Rapid changes in 

market sentiment exacerbated conditions, 

with investors who initially bought stocks 

now flocking to sell them, accelerating the 

market's decline. This phenomenon of 

herding behavior creates high volatility and 

instability  that  further  exacerbates  the 

market collapse after the dot-com bubble 

bursts. In 2024, global economic 

uncertainty, triggered by high inflation, 

tight monetary policy, and geopolitical 

tensions, is giving rise to similar conditions 

that have the potential to affect investor 

behavior around the world. 

In Indonesia, although economic 

growth remains moderate, uncertainty 

caused by inflationary pressures, rupiah 

exchange rate fluctuations, political 

dynamics, and government transitions has 

made the domestic capital market more 

vulnerable to shifts in sentiment. This 

makes investors, especially retail, more 

likely to rely on the behavior of the majority 

to reduce individual risk (kemenkeu.go.id, 

2025). Global and domestic uncertainty has 

caused high volatility on the Indonesia 

Stock Exchange (IDX), with the Jakarta 

Composite Stock Price Index (JCI) 

experiencing significant fluctuations 

throughout 2024. In unstable market 

conditions, the phenomenon of herding 

behavior can occur, where investors prefer 

to follow the majority of actions in 

response to emotional pressures such as 

fear of missing out (FOMO) and regret 

aversion. Studies by Chang et al. (2000) and 

findings from Shiller (2003) suggest that 

herding behavior can exacerbate volatility 

and create price distortions, which threaten 

market stability. 

Previous studies have consistently 

shown that herding behavior tends to 

increase significantly during periods of 

crisis in the stock market, both on a global 

and domestic scale. The results of studies, 

such as those presented by (Banerjee, 1992) 

and (Bikhchandani & Sharma, 2001), reveal 

that in the midst of extreme uncertainty, 
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investors tend to ignore fundamental 

information and choose to follow the 

actions of the majority. These findings 

indicate that psychological pressures, 

especially during crises, encourage 

investors to behave in unison, potentially 

leading to the formation of price bubbles 

or market panic. 

In global markets, research by Chiang 

& Zheng (2010) confirms that financial 

crises, such as the global crisis of 2007– 

2008, increase the intensity of herding 

behavior. The results of the study show that 

in times of crisis, the spread of stock returns 

tends to narrow, reflecting investors' 

tendency to move collectively. Several 

recent studies, such as those conducted by 

(Dam et al., 2023) and (Aslam et al., 2022) 

have also found that crisis periods, which in 

their study were the COVID-19 pandemic, 

triggered herding behavior significantly, 

especially in emerging markets, where 

uncertainty and information limitations 

further strengthen collective reactions. 

Domestically, the results of research on 

the stock market in Indonesia show a mixed 

picture. Some studies indicate that herding 

behavior is more prominent during periods 

of market pressure, especially during 

market downturns, where fear and panic 

encourage investors to follow the selling 

flow. The findings reported by (Wardani, 

2021) show that during the crisis in this 

study during the COVID-19 pandemic 

period, especially in the high-liquidity stock 

segment, collective behavior can be seen 

although not always consistent across all 

types of stocks. These results indicate that 

although the domestic stock market tends 

to have a more heterogeneous structure, 

external pressures during the crisis remain 

able to trigger investors' tendency to move 

in unison. 

In addition, some studies highlight 

asymmetrical differences in herding 

behavior. In general, herding behavior 

tends to appear more strongly when the 

market is down than when the market is up. 

This suggests that in a bearish situation, 

worries and uncertainty encourage 

investors to be more easily affected by the 

majority decision, thereby exacerbating the 

overall decline in stock prices. 

At the international level, there is also 

evidence that advanced and emerging 

stock markets show significant differences 

in herding rates. Research suggests that 

emerging markets, with relatively lower 

levels of transparency and access to 

information, tend to be more susceptible to 

herding behavior during crises. In contrast, 

stock markets in developed countries, while 

not completely detached from this 

phenomenon, generally exhibit a more 

efficient price adjustment mechanism due 

to the diversity of information sources and 

a more balanced investment outlook. 

Overall, the results of previous research 

emphasize that financial crises act as 

catalysts that trigger herding behavior, 

although their intensity and characteristics 

vary depending on market context and 

regional factors. 

Various previous studies have shown 

significant differences in findings 

regarding the existence of herding 

behavior. Some studies, such as those 

conducted by (Chang et al., 2000) and 

(Chiang & Zheng, 2010), have found strong 

evidence that herding behavior emerges, 

especially during periods of crisis or 

extreme market conditions. On the other 
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hand, several other studies conducted in 

several segments of the Indonesian market, 

did not find any indication of consistent 

herding behavior, such as research by Dewi 

(2023) who researched the Indonesian 

stock market   during the    COVID-19 

pandemic  period,   and  research  by 

(Komalasari, 2016) found no indication of 

herding behavior in the Indonesian stock 

market during the 2008 crisis period. These 

differences in results show that the herding 

phenomenon is not universal and can be 

highly dependent on research components. 

The difference in findings in herding 

behavior studies can be influenced by 

several factors, such as the object of the 

study, the period of the study, and the type 

of market. Studies that use a sample of 

stocks  with  high  liquidity   and large 

capitalization, such as the LQ45 Index, may 

show a different pattern compared to 

studies involving a more heterogeneous 

sample, such as the Composite Index. This 

difference affects sensitivity to market 

fluctuations, which affects findings related 

to herding behavior. In addition, the study 

period also affects the results of the study, 

where research conducted in times of crisis 

or high volatility tends to reveal herding 

behavior due  to   market   uncertainty, 

whereas in periods of stable markets, 

herding signals may be weaker. Market 

types also play an important role, with 

emerging markets tending to have lower 

transparency   and limited  information, 

increasing the tendency for investors to 

follow the majority. In contrast, developed 

markets tend to have more efficient market 

mechanisms and a more heterogeneous 

investor base, so even if herding behavior 

does emerge, the intensity is lower or 

inconsistent. Differences in market 

structure, regulation, and investment 

culture may also explain why some studies 

have found herding behavior in one market 

context but not in another. In addition, 

differences in computational models in 

studies, such as Cross-Sectional Standard 

Deviation (CSSD) and Cross-Sectional 

Absolute Deviation (CSAD), which have 

different approaches and sensitivities, can 

also result in different findings in detecting 

herding behavior. 

The CSSD model was introduced by 

Christie & Huang (1995) to detect herding 

behavior in the stock market. One of the 

main advantages of CSAD compared to 

CSSD models is its ability to detect herding 

not only in extreme market conditions, but 

also in a variety of other market conditions. 

CSSDs tend to be more sensitive to extreme 

market movements, while CSADs are able 

to identify herding within a wider range of 

market conditions. In addition, CSAD 

considers the non-linear relationship 

between return dispersion and market 

returns, which provides more flexibility in 

detecting herding. 

This study aims to identify herding 

behavior in the stock market, with a special 

focus on stocks listed in the LQ45 Index. 

This goal is especially important because 

herding behavior can lead to price 

distortions and increase market volatility. 

Through in-depth identification, this study 

is expected to reveal the patterns of 

investor behavior in different market 

conditions, both in times of stability and 

during crises. 

Zhang (2024) stated that CSAD is able 

to detect herding behavior. 

A number of previous studies have 
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shown mixed results regarding the 

existence of herding behavior. The 

difference in findings is suspected to be 

caused by differences in research 

components, such as the research object, 

the research period, the type of market, 

namely the emerging market with the 

developed country market, and the analysis 

tools used. Thus, this study aims to bridge 

this gap by systematically and 

comprehensively examining herding 

behavior in the Indonesian stock market. 

This identification not only provides an 

empirical picture of investors' tendency to 

follow the majority decision, but also helps 

explain why the results of previous studies 

may differ from one study to another. 

In addition, this study also aims to 

examine the differences in results that arise 

from the use of different calculation 

models, especially between CSSD and 

CSAD models. By conducting a 

comparative analysis, this study will 

evaluate the advantages and 

disadvantages of each model in detecting 

herding behavior. This is expected to 

contribute to the selection of appropriate 

analytical tools and improve understanding 

of the sensitivity of the results obtained to 

methodological differences, so as to assist 

investors and regulators in formulating 

strategies to reduce systemic risks arising 

from collective behavior, as well as prevent 

herding behavior in the stock market even 

before such behavior occurs. 

 

MATERIALS AND METHODS 

This study uses a quantitative approach 

with descriptive methods and inferential 

analysis. This approach was chosen to 

analyze the existence of herding behavior 

in the stock market using the CSSD and 

CSAD calculation models with a sample of 

stocks in the LQ45 Index to represent the 

Indonesian stock market. One of the main 

reasons for choosing a quantitative 

approach is that this study aims to identify 

the relationships and measurable patterns 

between herding behavior and stock price 

volatility 

Research Object 

The object of the study is the stocks 

listed in the LQ45 Index on the Indonesia 

Stock Exchange (IDX) during the research 

period. The LQ45 index is one of the stock 

indices that has a significant role in the 

Indonesian capital market. 

Place and Time of Research 

The research was conducted indirectly 

(desk research), with data obtained from 

relevant secondary sources, such as 

Indonesia Stock Exchange (IDX) reports and 

other reliable sources of financial data. 

With the research period being from 

January 1, 2024 to December 24, 2024 (one 

year), covering stock market conditions 

throughout 2024 which is filled with 

economic and geopolitical phenomena 

that affect the domestic stock market. 

Data Types and Sources 

The data used in this study is secondary 

data in the form of quantitative data using 

interval data, because stock return data is 

measured by values that have a fixed 

distance difference. The data was taken 

from the website of the capital market data 

provider Investing. 

Data Collection and Analysis Techniques 

Data was obtained through 

downloading daily historical stock price 

data from official data sources, namely IDX 

and Investing. The data was then processed 
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using Microsoft Excel for the calculation of 

daily stock returns using CSSD and CSAD 

models. 

The data that has been collected is then 

processed using an Excel formula to 

calculate daily stock returns, average 

market returns, CSSD values, and CSAD 

values. A pattern of herding behavior will 

be seen if the value of CSSD or CSAD 

decreases as the average market return or 

market volatility increases. 

Microsoft Excel was chosen as an 

analysis tool because It has powerful data 

processing functions and is easy to use for 

CSAD and CSSD model calculations. 

Microsoft Excel is also capable of creating 

sufficient chart visualizations to detect 

herding behavior patterns. The scale of the 

data used is also relatively small, which is 

relevant to herding theory where herding 

behavior tends to be found in short market 

periods 

Analysis tools include: 

Cross-Sectional Standard Deviation 

(CSSD), Cross-sectional Absolute Deviation 

(CSAD), CSAD and CSSD Analysis 

Procedures, Comparison of CSSD and 

CSAD Models 

 

RESULTS AND DISCUSSION 

Analysis of the Existence of Herding 

Behavior in the Indonesian Stock Market 

The results of the analysis using the 

CSSD and CSAD methods show that there 

is no indication of herding behavior in the 

Indonesian stock market, especially in the 

LQ45 Index. The graph depicting the 

movement of CSSD and CSAD during the 

study period did not show a significant 

convergence pattern during extreme 

volatility in the market. 

 

 

Figure 1. CSSD and CSAD Values Against 

LQ45 Returns 

 

If herding behavior occurs, the value of 

CSSD and CSAD should decrease because 

investors tend to follow market flows, 

causing the difference in returns between 

stocks to be smaller. However, in this study, 

no such pattern was found, so it can be 

concluded that investors still act 

independently in their investment decision- 

making. 

In figure 1 between CSSD, CSAD, and 

market returns, it can be seen that the 

return spread does not show a systematic 

constriction pattern, which should be a 

strong indication of herding behavior. 

However, there are several data points that 

show certain trends, especially when 

market returns are in the extreme range, 

both positive and negative. When 

compared between days with high volatility 

(extreme days) and days with normal 

volatility (normal days), it appears that on 

extreme days, the spread return is slightly 

lower compared to normal days. 

The results of this study show that there 

is no significant decrease in the value of 

CSSD or CSAD during periods of extreme 

market returns. This means that there is no 

strong evidence that investors in Indonesia 

collectively follow market trends in a 

uniform manner. Instead, the spread of 

returns remains high or even increased in 

some cases, which suggests that investors 
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still make investment decisions 

independently and are not always affected 

by collective decisions. 

These findings further support the EMH 

theory, which states that investors act 

rationally based on the information 

available in the market, rather than simply 

following the actions of the majority. The 

absence of any indication of herding 

suggests that the stock price in the LQ45 

Index has reflected the available 

information, rather than simply a reflection 

of the impulsive behavior of investors 

following market trends. 

Thus, the results of this study provide 

evidence that, at least in the context of the 

LQ45 Index, the market mechanism has 

been in accordance with the EMH 

assumption compared to the behavioral 

finance theory that emphasizes the role of 

herding. Although investor behavior is not 

entirely rational in every situation, the 

absence of a pattern of CSSD or CSAD 

declines during extreme conditions 

suggests that the Indonesian stock market 

is relatively efficient in responding to 

information and determining asset prices 

independently. 

Comparison of CSSD and CSAD Results 

 

Table 1. Comparison of CSSD and CSAD Results 

Aspects CSSD CSAD 
 

Sensitivity to Outlier  It is more sensitive to outliers because 

it uses standard deviation. The value 

of CSSD can jump sharply if there is 

an extreme return. 

It is more stable and less affected by 

extreme returns, so it is more reliable 

in detecting aggregate patterns. 

Interpretation of 

Results 

If it happens Herding, the CSSD value 

will decrease as the market 

In the event of herding, the CSAD 

value should indicate a non-linear 

 experiences Return extreme. However, 

no significant decline pattern was 

found. 

pattern of market returns . The results 

show a pattern that remains 

dispersed. 

Relationship to The regression results showed an Same as CSSD 

Market Returns insignificant relationship between  

 market returns and CSSD, confirming  

 the absence of herding behavior.  

Herding  Detection It tends to be more volatile in It is more stable in measuring herding 

Ability detecting deviations in investor patterns because it is not easily 

 behavior, so the results can be more affected by high volatility. 

 varied.  

Compatibility with The results support the Same as CSSD 

Theory hypothesis of an efficient market  

 because there is no indication of the  

 collective movement of investors.  

 

Table 1 summarizes how the two 

methods produce similar conclusions, 

namely the absence of herding behavior in 

the Indonesian stock market, but with 

different analytical characteristics. 

Although the results of the analysis 

show the same result, i.e. herding behavior 

is not detected in the Indonesian stock 

market, it is important to understand the 

advantages and disadvantages of each 

method and how they can complement 

each  other  to  produce  a  more 
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comprehensive analysis. 

The CSSD measures the spread of stock 

returns with standard deviations and is 

effective in detecting changes in extreme 

volatility, especially when the market is 

experiencing sharp fluctuations. However, 

CSSD is sensitive to outliers, which can 

interfere with accuracy, and its linear 

approach is less suitable for non-linear 

herding behavior patterns. In contrast, 

CSAD uses absolute deviation, is more 

stable to outliers, and is more suitable for 

detecting herding behavior due to its non- 

linear model. However, CSADs may be less 

sensitive to initial volatility spikes, which are 

more noticeable in CSSD. Using both 

methods simultaneously provides a more 

comprehensive analysis, where CSSD 

detects early symptoms of return pattern 

changes, while CSAD provides more stable 

confirmation. The results of the analysis 

show that in extreme market conditions, 

both CSSD and CSAD indicate an increase 

in return deviation, not convergence as 

occurs in herding behavior, which 

reinforces that the return divergence 

actually widens when the market moves 

extremely. 

 

Practical Contributions and Directions 

a. For Investors 

The results of this study show that there 

is no strong indication of herding behavior 

in the Indonesian stock market, especially 

in the LQ45 Index. These findings indicate 

that the Indonesian stock market tends to 

move efficiently, where stock price 

movements are influenced more by the 

information circulating than by the 

collective behavior of investors who follow 

market   flows   without   rational 

consideration. 

The next discussion will discuss how 

investors can develop an optimal strategy 

when and provide practical advice for retail 

and institutional investors regarding 

decisions that can be taken when the 

market is efficient or when there is a 

herding, when market conditions are 

bullish or bearish. 

1) Investor Strategy When the Market Is 

Efficient 

For retail investors, beating the market 

consistently by relying on technical analysis 

or momentary news is difficult, as stock 

prices generally already reflect their 

intrinsic value. Therefore, retail investors 

should focus on fundamental analysis, such 

as the company's financial performance, 

profitability, cash flow stability, and stock 

valuation. Stocks with strong fundamentals 

tend to have a competitive advantage and 

sustainable growth potential. Additionally, 

a dollar cost averaging (DCA) strategy can 

help reduce the impact of market volatility 

by buying stocks regularly and avoiding 

emotional decisions. In an efficient market, 

passive investments such as index funds or 

ETFs that follow the movement of market 

indices are preferred, as they offer low 

transaction fees and less risk. Investment 

diversification is also important to minimize 

risk, while investors should avoid 

overreacting to market news and focus on 

mature analysis. Although efficient markets 

are difficult to beat, strategies such as 

swing trading with disciplined technical 

analysis can provide profit opportunities. 

 

2) Investor's Strategy When Herding in 

Bullish Conditions 

Herding behavior is a phenomenon 
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where investors flock to buy or sell assets 

without in-depth analysis, only following 

ongoing trends. In a bull market, euphoria 

often pushes the price of a stock up too 

high compared to its fundamental value. 

Retail investors caught up in this euphoria 

risk buying stocks at high prices and end up 

incurring losses when the trend changes. 

Therefore, investors need to implement a 

more rational strategy to protect their 

portfolios. 

When the market is bullish, many 

stocks experience  significant price 

increases due to high buying interest, not 

due to an improvement in the performance 

of the underlying business. Retail investors 

must be careful not to buy stocks that have 

already experienced extreme gains without 

being backed by strong fundamentals. Use 

fundamental ratios such as price-to- 

earnings ratio (PER), price-to-book value 

(PBV), and EV/EBITDA to compare the 

stock's valuation to its industry average. If a 

stock's PER is well above its historical 

average or the PBV is already at an absurd 

level, it is likely that the stock is overvalued. 

Stocks that have risen too high are at 

risk of a sharp correction when market 

sentiment changes. If investors buy at peak 

prices without considering valuation, they 

could incur huge losses when the stock 

price returns to its fair value. Therefore, it is 

better to choose stocks that still have 

attractive valuations and long-term growth 

potential. 

In a bull market, stock prices can rise 

very high in a short period of time. 

However, the market does not always move 

upwards, and there will always be a 

correction phase. By taking a portion of the 

profit, investors can lock in profits and 

reduce risk if the stock price suddenly 

drops. Profit taking can be done if the stock 

price has reached the desired target or can 

use technical indicators such as stochastic 

indicators or relative strength indexes. 

For institutional investors who manage 

large amounts of funds, institutional 

investors can use short selling and hedging 

strategies as a form of portfolio protection. 

Short selling is a strategy in which 

investors sell stocks they don't own (borrow 

stocks/assets) in the hope that the price will 

drop when the market is bullish (as 

opposed to if the market is bearish), so that 

they can buy them back at a lower price and 

reap the profits from the difference (cite 

source). This strategy is especially useful 

when institutional investors see that the 

price of a particular stock has been 

overvalued due to market euphoria and is 

likely to undergo a correction. This strategy 

is relevant for  institutional investors 

because not all brokers provide this facility 

for retail investors as the risk is quite high. 

Meanwhile, hedging strategies aim to 

reduce the risk of losses in the portfolio 

when a market correction occurs. 

Institutional investors typically use 

derivative instruments such as options, 

futures, and swaps to hedge the value of 

assets. 

 

3) Investor Strategy When Herding in 

Bearish Conditions 

When the market is experiencing a 

herding in bearish conditions, many retail 

investors panic and rush to sell their assets 

as they see prices continuing to fall. When 

looking at a portfolio in the red (loss), many 

investors fear bigger losses and sell without 

a thorough analysis. However, investment 
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decisions based on emotions are often 

detrimental in the long run. This 

phenomenon often exacerbates the price 

decline, because the more people sell, the 

deeper the market falls. 

It should be understood that a falling 

stock price does not mean that the 

company becomes bad overnight. If the 

price decline is caused by market sentiment 

factors, the price could recover in the next 

few years. Selling when prices are low 

actually ensures losses, while if it holds, 

there is still a chance of recovery. 

To maintain rationality, focus on stock 

fundamentals. If the company still has good 

financial performance and its business 

prospects are bright, there is no reason to 

sell just because the price is falling. Avoid 

reading too much negative news that can 

affect emotions and investment decisions. 

Understand that markets are cyclical. After 

the bearish, there will be a recovery phase 

and bullish return. Stay calm and think 

long-term, not just focus on the volatile 

daily price movements. 

In bearish market conditions, many 

good stocks often fall due to great selling 

pressure. If a stock with strong 

fundamentals is experiencing a sharp 

decline, this could be a golden opportunity 

to buy at a discounted price. If the shares 

of a large, stable (bluechip) company fall 

without a strong fundamental reason, this 

could be a buying opportunity. 

One strategy that can be used during a 

bear market is averaging down, which is 

buying more shares when the price falls so 

that the average price of ownership is 

lower. With this strategy, investors can 

make greater profits when the price rises 

again. 

Retail investors who are able to see 

opportunities amid market panic can make 

big profits when conditions improve. 

However, make sure to remain cautious 

and not just buy stocks that are falling 

without an in-depth analysis (still guided by 

rational fundamental and technical 

analysis). 

 

Table 2. Investor Strategy When the Market is Efficient or Herding 

Efficient Markets Herding Bullish 

Conditions 

Herding Bearish 

Conditions 

Investor Ritel • Choose stocks  with 

strong financial 

performance,  high 

profitability,   and 

reasonable 

valuations. 

• Use the Dollar Cost 

Averaging (DCA) 

Strategy 

• Portfolio 

Diversification 

• Avoid Excessive 

• Hindari 

overvalued 

stocks 

• Profit taking 

• Don't panic 

and sell at 

cheap prices 

• Take 

advantage of 

buying 

opportunities 

when 

undervaluation 

• Use averaging 

down 

techniques 

 Speculation  
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Efficient Markets Herding Bullish 

Conditions 

Herding Bearish 

Conditions 

Institutional 

Investors 

• Pendekatan 

quantitative & risk 

management 

• Using derivative 

• Short selling or 

hedging with 

derivative 

instruments 

• Short selling or 

hedging with 

derivative 

instruments 

 instruments  

 

 

To facilitate understanding, the various 

strategies that retail and institutional 

investors can apply in various market 

situations have been summarized in table 

4.8. With this table, investors can quickly 

identify appropriate moves based on 

ongoing market conditions, making 

investment decisions more targeted and 

optimal. 

 

b. For Regulators 

Herding behavior or herd behavior in 

the Indonesian capital market is a 

phenomenon where investors tend to 

follow the actions of other investors 

without conducting fundamental and 

technical analysis independently. This 

phenomenon can result in market 

inefficiency, high volatility, and market 

instability that cause stock prices to deviate 

from their fundamental value. As a capital 

market regulator, the Financial Services 

Authority (OJK) together with the Indonesia 

Stock Exchange (IDX) have taken several 

steps to overcome herding behavior. 

However, challenges still exist and a 

comprehensive strategy is needed to 

mitigate the negative impact of these 

behaviors. 

1) Characteristics of Herding Behavior 

in the Indonesian Capital Market 

Herding behavior in the Indonesian 

capital market has various characteristics 

and triggering factors. Based on existing 

studies, herding behavior can occur due to 

several factors such as market sentiment, 

cognitive bias, and asymmetric 

information. According to research on the 

black swan phenomenon (a rare, 

unpredictable, and high-impact event) 

during the COVID-19 pandemic, of the nine 

sectors studied on the IDX, only the JKBIND 

(basic and chemical industries) sector 

showed a herding trend. This shows that 

Indonesia's capital market is quite rational 

because it remains stable during the 

COVID-19 period (Harahap & Hascaryani, 

2024). 

Herding behavior in Indonesia is also 

influenced by demographic aspects such as 

age, education level, and investor 

experience (Wawrosz & Schulz, 2023). 

Investors with poor financial literacy tend 

to be more easily influenced and follow the 

behavior of other investors. This is of 

particular concern, especially with the 

significant increase in the number of Single 

Investor Identification (SID) during the 

COVID-19 pandemic (Frensidy, 2021). 

 

2) Policies That Are Already Running 

The phenomenon of herding behavior 

in Indonesia is often influenced by the use 

of broker codes as a reference in 

investment decision-making, where 

investors follow the pattern of large 

brokers or "bookmakers" transactions. To 
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overcome this, on December 6, 2021, the 

IDX removed the broker's code from the 

exchange's transaction system to prevent 

the influence of bandarmology. This 

removal aims to make investors rely more 

on fundamental and technical analysis than 

following the behavior of the majority. In 

addition, the IDX implemented a circuit 

breaker mechanism to control extreme 

market volatility, which temporarily halted 

trading when the JCI fell by more than 5%, 

10%, or 15%. While effective at dampening 

panic selling and maintaining market 

stability, circuit breakers do not eliminate 

fundamental risks affecting the market, 

such as global economic uncertainty. In 

addition, financial literacy in Indonesia is 

still more focused on cognitive aspects, 

while emotional factors, such as positive 

emotions and regret bias, also significantly 

affect investment decisions. 

 

3) Policy Recommendations 

Based on the analysis of herding 

behavior and the policies that have been 

implemented, several policy 

recommendations can be submitted to 

Indonesian capital market regulators. 

a) Financial Education Cognitively and 

Emotionally 

Regulators need to strengthen financial 

education and literacy programs for 

investors, especially retail investors who are 

just entering the capital market. The 

program should focus on the importance of 

fundamental and technical analysis as a 

basis for investment decision-making, as 

well as the risks of herding behavior. 

In addition, the financial literacy that 

has been developed by the government 

and capital market educational institutions 

is still more focused on cognitive aspects, 

such as understanding investment 

concepts, risks, and financial analysis. In 

fact, in practice, investment decisions are 

not only based on rational knowledge, but 

are also influenced by emotional factors, 

such as fear, greed, and social pressure 

(Rasyid, 2020). A lack of understanding of 

this psychological aspect often makes 

investors, especially retail investors, 

vulnerable to behavioral biases, such as 

herding behavior, overconfidence, and loss 

aversion, which can lead to less than 

optimal investment decisions (Gufron & 

Wibowo, 2024). Therefore, the financial 

literacy approach needs to be further 

developed by balancing rational 

understanding and awareness of 

psychological aspects in investment 

decision-making. 

Awareness   of  the    importance   of 

psychological aspects in investment is 

beginning to emerge among capital market 

educational  institutions.     The   Indonesia 

Stock Exchange Investment Gallery (GIBEI) 

of the University  of   Muhammadiyah 

Sidoarjo (Umsida), for example, has held an 

investment education program with the 

theme "Investor Psychology: Managing 

Emotions in Investing" in January 2025 

(Ainiyah, 2025). This kind of initiative shows 

an  awareness   of   the     importance  of 

managing the   emotional  aspect   of 

investing. However, these initiatives are still 

limited and have not yet become an 

integral part of government policy at large. 

Government   policies should  start 

integrating emotional intelligence aspects 

in  financial   literacy  programs. This 

integration can be done through the 

development   of   a  financial  education 
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curriculum that focuses not only on 

knowledge of financial products and 

instruments, but also on understanding 

and managing emotions in investment 

decision-making. 

The government needs to develop 

learning modules that not only discuss 

financial products and how to manage 

them, but also identify and manage 

emotions in financial decision-making. In 

its implementation, the new curriculum 

may include an introduction to cognitive 

bias in financial decisions, emotion 

management techniques in the face of 

market fluctuations, an understanding of 

emotion-driven patterns of consumptive 

behavior, and reflective practices for 

recognizing emotional impulses in financial 

decisions. 

The government needs to facilitate 

collaboration between financial science, 

psychology, and education to develop a 

holistic approach to financial literacy. 

Multidisciplinary collaboration can result in 

more effective programs in improving not 

only financial skills but also emotional 

management skills in investing. In addition, 

the integration of emotional aspects in 

financial literacy programs also requires 

competent facilitators and educators. The 

government needs to develop training 

programs for teachers, lecturers, and 

financial literacy facilitators on how to 

teach emotional aspects in financial 

decision-making. 

After the curriculum is compiled, IDX 

can collaborate with financial education 

institutions to be able to conduct education 

through training and workshops that focus 

on the psychological aspects of investment, 

as has been done by GIBEI Umsida. 

Education can also be done through 

public awareness campaigns that focus on 

the importance of managing emotional 

aspects in financial decisions. This 

campaign can target various age groups, 

with a special focus on Generation Z and 

millennials who tend to have high 

consumptive behavior and are exposed to 

various investment lures through social 

media. Campaigns can be through social 

media content that illustrates how 

emotions affect financial decisions. 

The government can integrate the 

emotional aspect into the National Strategy 

for Indonesian Financial Literacy (SNLKI). 

SNLKI's vision is to realize Indonesian 

people who have a high financial literacy 

index so that they can utilize financial 

products and services to achieve 

sustainable financial welfare. By integrating 

the emotional aspect, SNLKI can become 

more comprehensive and effective in 

achieving its vision. 

 

b) Portfolio Diversification Policy 

One of the main strategies in 

overcoming herding behavior in the capital 

market is to encourage investors to 

diversify their portfolios. Diversification is 

an important principle in risk management 

that allows investors to spread their 

investments across various financial assets, 

sectors, or instruments so as to reduce the 

impact of market volatility on their 

portfolios (Possumah et al., 2023). In 

herding conditions, where many investors 

tend to follow market trends without 

considering asset fundamentals, 

diversification can be an effective hedge 

tool so that investors are not overly 

affected by extreme price fluctuations. 
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Regulators have an important role to 

play in encouraging diversification 

practices through various policies. One step 

that can be taken is to promote investment 

products that automatically provide 

diversification, such as mutual funds and 

ETFs. These products allow investors, 

especially retail investors, to have exposure 

to a wide range of assets with relatively 

smaller capital compared to buying stocks 

or bonds outright. Regulators can raise 

awareness of the benefits of these products 

by conducting educational campaigns, 

clarifying regulations related to product 

transparency, and ensuring that 

management costs remain competitive to 

make them more attractive to investors. 

In addition, regulators can also provide 

tax incentives for investors who have 

diversified portfolios. For example, the 

government can lower tax rates for 

investors who allocate their funds to 

various investment instruments, such as 

stocks, bonds, and mutual funds in certain 

amounts. With these incentives, investors 

will be more motivated to not only invest in 

one specific asset or sector, which will 

ultimately help create a more stable market 

and not easily affected by short-term 

sentiment. 

Another step that can be taken is to 

require brokers or investment managers to 

provide diversification advice to their 

clients. Many retail investors, especially 

those who have just entered the capital 

market, still have limitations in 

understanding the importance of 

diversification and tend to be fixated on 

stocks or assets that are currently popular 

(Isa Alamsyahbana, 2024). Therefore, 

regulators can arrange for each broker to 

include diversification analysis in their 

recommendations to investors, or even 

provide digital tools that can help investors 

organize and evaluate their portfolios. 

Thus, investors can make wiser decisions 

and are not easily influenced by herding 

behavior. 

Through these policies, regulators can 

play an active role in creating a more stable 

and rational market. With more and more 

investors implementing diversification 

strategies, the negative effects of herding 

behavior can be minimized, so that the 

Indonesian capital market can develop 

more healthily and sustainably. 

 

c) Adaptive Regulation to 

Technological Development 

In the digital era, herding behavior in 

the capital market is increasingly influenced 

by the speed of information dissemination 

on social media and investment 

applications (Santoso et al., 2022). Retail 

investors, especially those who are still 

inexperienced, are often swayed by the 

growing trends on digital platforms 

without conducting in-depth analysis. This 

phenomenon can lead to irrational buying 

or selling, creating high market volatility. 

Therefore, regulators need to develop 

policies that are adaptive to technological 

developments in order to maintain market 

stability while protecting investors from 

decision-making based on misleading 

information. 

One of the steps that can be taken is to 

regulate the dissemination of investment 

information on social media and digital 

platforms. Today, a lot of information about 

stocks or other investment assets is widely 

circulated through social media such as 
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Twitter, Instagram, TikTok, and online 

discussion forums. Unfortunately, not all of 

the information shared has a solid 

analytical basis, and most of it is 

speculative, exaggerated or even false. 

Regulators can develop policies that 

require financial influencers or parties who 

provide investment recommendations on 

social media to include clear disclaimers. In 

addition, regulations can regulate that the 

dissemination of investment information 

must be based on credible sources, so as to 

minimize the impact of herding due to the 

spread of inaccurate news or opinions. 

Furthermore, regulators also need to 

implement standardization in the 

presentation of information on investment 

applications to avoid cognitive biases that 

can encourage herding behavior. Many 

investment apps today are designed with 

an intuitive look, but often overemphasize 

the psychological aspects that can trigger 

impulsive decisions. For example, the top 

movers or most bought stocks feature can 

encourage investors to buy stocks just 

because they are popular, not because of 

in-depth analysis. To address this, 

regulators can regulate investment apps to 

display more complete and educational 

fundamental information, as well as reduce 

interactive design elements that encourage 

investors to follow trends without adequate 

analysis. 

Additionally, regulators can work with 

tech companies and social media platforms 

to apply automatic filters or warning labels 

to unverified investment content. For 

example, just as Twitter flags potentially 

misleading information in a political or 

health context, investment platforms can 

provide similar features for investment 

information. Regulators can also encourage 

transparency reports from digital platforms 

on the algorithms used to  display 

investment information, to ensure that 

these algorithms don't just encourage 

content that triggers excessive speculation. 

With  regulations that are  more 

adaptive to digitalization, regulators can 

reduce the negative impact of herding 

behavior, create a healthier capital market, 

and help investors make more rational and 

data-driven decisions. In the long run, 

these regulations will not only protect retail 

investors but will also increase confidence 

in the Indonesian capital market as a whole. 

 

d) More Adaptive Circuit Breaker 

Implementation 

A circuit breaker is a mechanism for 

temporarily stopping trading in the capital 

market when there is too extreme a price 

movement in a short period of time. This 

mechanism aims to reduce  excessive 

volatility that can harm investors and create 

market stability. A circuit breaker is usually 

activated if an index or stock price drops by 

a certain    percentage  within  a 

predetermined period of time. When the 

circuit breaker is active, trading is paused 

so that investors have time to evaluate and 

analyze the information more rationally, 

and avoid impulsive decisions due to panic. 

Currently, circuit breakers are generally 

applied based on the movement of the 

market index as a whole. However, not all 

sectors have  the  same  volatility. For 

example, the technology and property 

sectors may be more volatile than the 

banking  or  consumer  goods  sectors. 

Relying only on the bearish limit on the 

index as a whole, there is a risk that certain 
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sectors will experience a sharp decline but 

not enough to trigger a trade stop, while 

others remain stable. 

For this reason, regulators can consider 

the application of gradual and sector- 

specific circuit breakers. For example, if the 

technology sector experiences a decline of 

more than 5% in a short period of time, 

trading in that sector can be temporarily 

stopped, even though the JCI as a whole 

has not touched the specified limit. This will 

be more effective in suppressing panic in 

the affected sectors without disrupting 

trade in the sector that remains stable. 

In addition, with advances in 

technology and artificial intelligence (AI), 

regulators can develop real-time 

monitoring algorithms that can detect 

herding patterns in the capital market. This 

algorithm can analyze trading volumes, 

volatility spikes, and sentiment on social 

media and news platforms to detect the 

possibility of irrational mass sell-offs. 

If the system detects a herding pattern 

that could threaten market stability, the 

circuit breaker can be activated 

automatically without having to wait for a 

larger threshold to be reached. For 

example, if there is a massive surge in 

selling in a particular stock in a matter of 

minutes that is not supported by clear 

fundamental news, trading can be stopped 

early to prevent a domino effect that could 

spread throughout the market. 

With the implementation of a more 

dynamic circuit breaker, the market can be 

better protected from turmoil due to 

herding behavior. Investors will have more 

time to evaluate before making a decision, 

thus reducing adverse impulsive selling or 

buying. Additionally, the implementation of 

this system can increase investor 

confidence in market stability and fairness, 

which can ultimately attract more long- 

term investors to the capital market. 

 

e) Stimulus and Relaxation in Crisis 

Situations 

In crisis situations, such as during the 

COVID-19 pandemic, herding behavior 

often encourages investors to engage in 

irrational mass selling, causing extreme 

volatility and market instability (Komalasari 

et al., 2024). To overcome these negative 

impacts, governments and regulators have 

an important role to play in providing 

stimulus and relaxation to maintain market 

confidence and prevent greater panic. One 

strategy that can be implemented is to 

provide fiscal and monetary stimulus 

mechanisms, as well as regulatory 

relaxation for financial industry players to 

ensure that the market continues to 

function properly despite pressure. 

During the COVID-19 pandemic, the 

OJK issued three main regulations related 

to stimulus and relaxation for financial 

industry players and capital markets. First, 

the relaxation of credit quality assessment 

provisions and credit restructuring for 

banks and financing companies. Second, 

the OJK implements regulatory 

adjustments in the capital market, such as 

the easing of the provisions for share 

buybacks without going through the GMS 

(General Meeting of Shareholders). Third, 

the OJK also introduced relaxation related 

to pension funds and the insurance 

industry, providing flexibility for companies 

in fulfilling their investment obligations 

amid high market pressure (Suhardini, 

2021). A similar approach can be adapted 
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to deal with future crises to prevent the 

negative impact of herding behavior. 

Regulators can prepare more flexible and 

responsive stimulus and relaxation 

mechanisms, so that policies can be 

implemented immediately when there is a 

shock in the market. For example, in 

situations of sharp declines due to external 

factors, the government can activate 

automatic stock buyback policies for 

issuers with strong fundamentals, provide 

tax breaks for long-term investors, or 

accelerate the process of disbursing funds 

for financial institutions experiencing 

liquidity pressure. 

In addition, regulators can also improve 

coordination with Bank Indonesia and the 

Ministry of Finance to ensure that fiscal and 

monetary stimulus are aligned with policies 

in the capital market sector. The 

implementation of the right policies in crisis 

situations will help reduce panic, maintain 

market stability, and restore investor 

confidence more quickly. Therefore, it is 

important for regulators to not only be 

reactive, but also proactive in designing 

policy instruments that can be 

implemented immediately when there is 

market turmoil due to herding behavior. 

c. For Theory 

1) Efficient Market Hyphotesis 

The results of this study show that in 

general there is no indication of herding 

behavior in the Indonesian stock market. 

This indicates that the majority of investors 

in the Indonesian capital market tend to act 

rationally, with decisions based on personal 

analysis and not simply following collective 

behavior without fundamental 

considerations. It also reflects that the 

information in the market is relatively well 

distributed, so investors are not too 

influenced by mass psychology in 

investment decision-making. 

However, the study also found that 

herding behavior can arise under certain 

conditions, especially during periods of 

extreme market downturns in the short 

term, although not significantly. This 

suggests that in high-pressure or crisis 

situations, some investors may be inclined 

to react emotionally and follow the actions 

of other investors, for example by making a 

massive sell-off. This phenomenon can be 

caused by fear of loss, market uncertainty, 

or spontaneous reactions to widely 

circulated negative information. 

These findings provide an important 

insight that although in general the 

Indonesian stock market shows a tendency 

to rationality, in extreme conditions there is 

still the potential for herding behavior. 

In addition, the results of this study also 

provide insight into the extent to which the 

Indonesian capital market reflects market 

efficiency within the framework of three 

levels of efficiency according to EMH 

theory, namely the efficiency of the weak 

form, the semi-strong form, and the strong 

form. These findings help assess whether 

market mechanisms in Indonesia have 

worked optimally in reflecting all available 

information in stock prices or are still 

influenced by non-fundamental factors, 

such as herding behavior, speculation, and 

investor cognitive bias. 

In a market form of weak efficiency, 

stock prices are considered to have 

reflected all historical information, so 

technical analysis cannot be used to 

consistently obtain abnormal profits. This 

study found that the Indonesian capital 
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market has not fully achieved efficiency in 

this form, mainly because there is still an 

autocorrelation pattern of stock prices and 

trading momentum that indicates that past 

price movements can still affect future 

prices. 

The assumption of market form in EMH 

theory is hierarchical, which means that the 

level of market efficiency is divided into 

three tiered levels, where each level has an 

increasingly wide scope of information. 

This hierarchy shows that if a market has 

achieved efficiency at a higher level, then 

automatically it has also met efficiency at a 

lower level. Because the Indonesian capital 

market has not achieved weak market 

efficiency, the market automatically cannot 

be said to be efficient in semi-strong or 

strong forms. 

The EMH theory assumes that the price 

of an asset in the capital market always 

reflects all available information. These 

assumptions are categorized into three 

levels of efficiency: weak form, semi-strong 

form, and strong form. However, in 

practice, this assumption is actually one of 

the main points of criticism of the EMH 

theory because it is difficult to realize 

perfectly in the real world (Coelho et al., 

2005). 

However, creating an efficient 

Indonesian capital market is still worth 

pursuing. To realize a more efficient capital 

market, investors and regulators have an 

important role to play in creating an 

ecosystem that is transparent and with 

integrity. Investors need to improve their 

understanding of fundamental and 

technical analysis so that they don't just rely 

on trends or follow herding behavior. By 

prioritizing   data-based   investment 

strategies and rationality, investors can 

contribute to shaping stock prices that 

better reflect their true value. Additionally, 

discipline in portfolio diversification and 

the use of good risk management can also 

help reduce the impact of unnecessary 

volatility. 

On the other hand, regulators must 

strengthen transparency and accessibility 

of information. One way that can be done 

is to ensure that all financial and 

operational information of the company is 

recorded clearly and easily accessible to 

investors at the same time. Regulations 

related to strict financial reporting, 

sanctions on insider trading, and 

supervision of the dissemination of 

information on social media are also 

important factors in preventing market 

manipulation and asymmetric information 

that can harm retail investors. 

In addition, regulators can also develop 

systems that allow for early detection of 

market behavior that deviates from 

efficiency principles, such as through the 

use of big data technology and artificial 

intelligence to monitor market anomalies. 

With a combination of investor education, 

strict regulations, and the use of 

technology, the Indonesian capital market 

can move towards higher efficiency, where 

stock prices more accurately reflect the 

company's fundamental value and reduce 

the potential for distortions due to 

speculation or uneven information. 

 

2) Behavioral Finance 

This study examines herding behavior 

in the Indonesian capital market and finds 

that this phenomenon occurs more often in 

extreme market conditions, especially in 
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the short term. Investors tend to be more 

influenced by psychological factors and 

follow collective decisions in market 

situations full of uncertainty, such as 

declining stock prices or negative 

sentiment. In such situations, they may 

experience panic selling and follow other 

investors without in-depth analysis, leading 

to price movements that do not reflect the 

fundamental value of the asset. When 

markets are volatile, time constraints and 

emotional pressure encourage investors to 

emulate the majority, although these 

effects do not last long. 

However, in the long run, a more 

rational market mechanism begins to 

function and the price of an asset will return 

to reflect its fundamental value. 

Institutional investors and those who focus 

on fundamental analysis will take 

advantage of price imbalances that occur 

due to herding behavior to look for 

investment opportunities. As emotional 

stress decreases, investors affected by 

herding behavior will begin to make 

corrections and make more objective 

informed decisions. Therefore, although 

herding behavior is dominant in periods of 

high volatility, in the long run this effect will 

decrease as the market improves towards 

more rational conditions. 

 

CONCLUSIONS 

This study found that in general, 

herding behavior did not significantly occur 

in the Indonesian stock market represented 

by the LQ45 Index. However, there are 

indications of short-term herding behavior 

in extreme negative market conditions, 

although not significant. This shows that 

the majority of investors in the Indonesian 

stock market tend to act rationally based 

on the available information, so the market 

can be said to be relatively efficient in 

responding to new information. 

In terms of methodology, this study 

confirms that the CSSD and CSAD models 

are effective in detecting herding behavior. 

CSSD is more sensitive in identifying 

herding in extreme market conditions, 

while CSAD can uncover herding patterns 

in a wider range of market conditions with 

a non-linear approach. These two methods 

complement each other in providing a 

more comprehensive picture of the 

collective behavior of investors. Therefore, 

the combination of these two methods is 

recommended for further analysis in 

research related to investor behavior in the 

capital market. 

As a practical implication, this study 

highlights the importance of the role of 

investors and regulators in realizing a more 

efficient capital market. Investors need to 

improve the quality of analysis in 

investment decision-making and avoid 

decisions that are influenced by market 

sentiment alone. Meanwhile, the Financial 

Services Authority (OJK) and the Indonesia 

Stock Exchange (IDX) need to continue to 

strengthen transparency and investor 

education policies to reduce the risk of 

herding behavior that can disrupt market 

stability. With the commitment of both 

parties, Indonesia's capital market can 

further develop towards a higher level of 

efficiency and be more resilient to future 

market turmoil. 
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