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Abstract

In this article, we investigate the impact of the influx of retail investors during the COVID-19
lockdowns on the New Zealand Stock Exchange on the efficiency of the market. On one hand,
these investors bring added liquidity to the market, which generally improves market efficiency,
and on the other hand, many of these investors were inexperienced retail traders who are often
viewed as noise traders harming market efficiency. This natural experiment allows us to investigate
the impact of retail investors. Using a sample of 99 New Zealand Exchange listed companies, we
collect intraday price and quote data from | January 2019 to 24 March 2021. We compute a
range of market quality measures across three categories: trading costs, price efficiency and speed
of information incorporation. Our results clearly indicate that the influx of retail investors has
reduced market quality; in particular, we observe more price predictability and information being
impounded into prices more slowly.
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l. Introduction

Stock markets in many countries have seen a massive increase in the amount of trading in 2020
(Chiah and Zhong, 2020; Fitzgerald, 2021). In many countries, this increase in trading has been
driven by unprecedented increases in retail investors’ participation in equity markets. For instance,
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in the year to October 2020, 20% of all trades in the United States were estimated to be made by
retail investors (Ponczek and Greifeld, 2020) while in Australia the number of retail investors
nearly doubled from 650,000 to 1.25 million (AUSIEX, 2021). This dramatic increase in stock
market participation can be mainly attributed to three factors: the rise of low-cost online brokerage
platforms that have made trading much easier and cheaper than previously, the lockdowns insti-
tuted as part of many countries reaction to the COVID-19 pandemic which gave potential investors
time to experiment with trading (Ponczek and Greifeld, 2020), and historically low interest rates as
a result of the pandemic resulting in typical investment classes like bonds and cash returning
extremely low yields. Consequently, stock markets have seen unprecedented growth in the number
of traders and with them a considerable injection of liquidity.

On the face of it, the resulting increases in the volume of trading occurring on stock markets
should lead to more depth in the stock markets, enhancing their efficiency (Chordia et al., 2008).
However, the extant literature has argued that retail investors bring both positives and negatives for
the market. On one hand, the liquidity that retail investors provide is crucial for markets to function
as it provides informed traders a counterparty to trade with, allowing them to embed their informa-
tion into prices. As noted by Easley et al. (2011), reduced participation by retail investors results in
greater order toxicity. In addition, several studies have noted that retail investors tend to provide
liquidity during periods where institutional investors stop providing liquidity (Barrot et al., 2016)
including during the COVID pandemic (Ozik et al., 2021). Kelly and Tetlock (2013) further suggest
that retail investors are less uninformed than traditionally have been assumed in the literature.

In contrast, a number of studies have argued that retail investors, who are typically seen as noise
traders, make markets less informationally efficient. Specifically, Black (1986) argues that retail
traders make stock selection independently from fundamental analysis, while Kumar and Lee
(2006) show that these traders spend less time on analysis and use different information than their
informed counter parts. Moreover, Barber and Odean (2008) argue that retail investors make sys-
tematic mistakes in their investing. These arguments raise the prospect that retail investors are
either not trading on appropriate information, due to lacking required financial knowledge, or lack-
ing access to resources, or are misinterpreting the information they have which could move prices
away from their intrinsic values. Furthermore, retail investors appear to be driven by momentum
(Kumar and Lee, 2006), which can lead to increased order imbalances, and can cause information
cascades and herding behaviour as investors disregard their own private information in favour of
following market trends (Cipriani and Guarino, 2014). Finally, retail investors have been shown to
increase market volatility (Foucault et al., 2011). In summary, while the absence of retail investors
could lead to less liquid markets and higher trading costs, their presence could also lead to less
informationally efficient prices and more volatility in markets. In this article, we explore the impact
that retail investors have on the quality of New Zealand (NZ) stock market.

Several recent studies have investigated the behaviour of retail investors during the COVID-19
pandemic. For instance, Ortmann et al. (2020) found that retail investors were more active during
the COVID outbreak. They trade more frequently, open more new accounts and add to their invest-
ment deposits. Giglio et al. (2020) investigated retail investors’ expectations at key points during
the outbreak and found that disagreement about future expectations between investors increased
during the outbreak. Our study is close to Pagano et al. (2021) who investigated the way Robinhood,
an online brokerage platform, investors reacted to COVID. They observe that initially Robinhood
investors reduced momentum trading and increased contrarian trading and that Robinhood inves-
tors increased market quality during quiet periods, but worsened market quality during the early
phase of the pandemic. Our study, however, differs from Pagano et al. (2021) in that we explore
retail investors across the entire market rather than focusing on investors from one particular trad-
ing platform who make up a fraction of the total market volume.
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The NZ context provides an interesting setting within which to focus on the impact of retail
investors on market efficiency. NZ has traditionally had low retail investor stock market participa-
tion with surveys indicating less than one in five respondents had stocks that they had purchased
themselves (Financial Markets Authority, 2020) prior to 2020. As a result, a recent study by
Bialkowski et al. (2024) found NZ retail traders were more likely to behave as noise traders than
their US counterparts. Given the established negative consequences of noise traders in the litera-
ture we would expect that an influx of new inexperienced traders would exacerbate the negative
effects of noise traders. In contrast, the NZ market is relatively low liquidity compared with devel-
oped market peers globally. Therefore, if there are positive impacts on market efficiency of the
increase in liquidity from the influx of new retail investors, we would expect these to show clearly.

NZ experienced a significant increase in retail trading during the COVID period. Online plat-
forms such as Sharesies and Hatch (NZ equivalents of Robinhood), which were set up in recent
years, have seen massive growth in memberships. In the 6 months to June 2020, Sharesies grew
from 91,000 members to 166,000 and has since increased to more than 500,000 members manag-
ing New Zealand dollar 1.9 billion in funds. According to Sharesies, 70% of the owners of new
accounts identify themselves as new investors suggesting that their financial acumen and trading
experiences are likely to be low. As an indication of the size of the influx of new investors, the
annual Investor Confidence Survey saw the percentage of investors with self-bought shares
increased from 17% in 2019 to 24% in 2022. The lack of experience combined with the dispropor-
tionately high increase in retail investors makes NZ an interesting setting to understand the impact
of retail investors on market quality.

We focus on several important aspects of market quality including trading costs, informational
efficiency and the speed information is incorporated into prices. In general, markets with lower
transaction costs are viewed as having higher quality, and they exhibit greater price efficiency. A
key function of financial markets is adjusting prices as new information is discovered. Efficient
markets will swiftly integrate new information into prices resulting in markets where prices follow
random walks. We study the impact of retail investors on a range of microstructure measures across
three categories: trading costs, informational efficiency and reaction to new information for com-
panies listed on the New Zealand Stock Exchange (henceforth, NZX) over the period January 2019
to March 2021. We compile intraday trade and quote data for all listed companies on the NZX over
the sample period. We find that following the reduction in interest rates and the lockdown imposed
because of COVID, there has been a doubling of the number of retail trades on the NZX resulting
in greatly increased market trading volumes. We find strong and consistent evidence that shows
that the influx of retail investors into the NZX has generally reduced the overall market quality
suggesting that the potential liquidity benefits from these investors is undermined by the informa-
tional costs of large numbers of uninformed traders.

The remainder of the article is organized as follows. Section 2 reports the sample and pro-
vides a detailed analysis of the data. Section 3 discusses the methodology and microstructure
measures that we employ are presented. Section 4 discusses our empirical findings. Section 5
concludes the article.

2. Sample and data analysis

To estimate the impact that small trades by retail investors might have on the market quality, we
collect intraday trade and quote data for all NZX listed companies between 1 January 2019 and 24
March 2021. Trade and quote data are obtained from Refinitiv’s Tickhistory database. We use data
from 2019 as our pre-period, and COVID was first mentioned in media on 31 December 2019 and
started to impact global markets in early 2020. We use 24 March 2020 to 24 March 2021 as our



Gilbert and Tourani-Rad 1107

NZzX Daily Number of Trades
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Figure |. Daily total trades of NZX-listed equities.

Figure | shows the total number of trades conducted per day across all NZX-listed stocks over the period 3 January
2019 to 31 March 2021. The dark grey period denotes the time when NZ was under Level 4 lockdown, and light grey
periods denote the times that NZ was under Level 3 lockdown. The dotted line denotes the 30-day moving average.

post-period. Early 2020 saw several significant events that contributed to the influx of new inves-
tors into the NZ stock market. The first was the 0.75% decrease in the Official Cash Rate (OCR),
the benchmark interest rate, by the Reserve Bank of NZ on 16 March 2020, which dropped the
OCR to 0.25%. The reduction in the OCR reduced commercial bank deposit rates below the infla-
tion rate and also greatly reduced bond yields. For many investors, this left the stock market as one
of the few options for earning higher returns. In addition, NZ instituted a full (Level 4)! lockdown
because of the COVID-19 pandemic on 24 March 2020, which resulted in non-essential workers
being largely confined to their homes. As a result, a lot of people found that they had excess time
on their hands, time many used to acquire new skills. As shown in Figure 1, March saw a signifi-
cant growth in trading activity. This also coincided with the start of a significant increase in new
investor enrolments in local low-cost online brokerage platforms such as Sharesies and Hatch.

For each firm in our sample, we collect all trades and quotes over the sample period. We con-
solidated trades by combining trades that occur at the same timestamp (to the millisecond) into a
single trade at their volume-weighted average price (VWAP) and use the prevailing quotes at the
time of the trade. We exclude trades that occur prior to the market open or after the market close.
We further exclude those companies that had fewer than five trades per day. On average, we have
98 companies in the sample period. For the volatility sensitivity and persistence, however, we need
higher liquidity. We chose to consider those companies having, on average, 50 trades per day, in
line with other studies applying these methods such as Indriawan (2020), which reduces the sample
to 42 companies.

To measure the share of retail trades, we use information from the NZX that identifies whether
a trade is for a retail investor. Based on this identifier, we collect daily summaries of the number of
trades and the volume of trades conducted by retail investors for each company.

Figure 1 presents the changes in trading activity on the NZX over the sample period based on
the number of trades per day. We observe that over 2019 the average number of trades doubles



1108 Australian Journal of Management 50(4)

NZX Daily Volume Traded
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Figure 2. Daily total volume traded of NZX-listed equities (millions of shares).

Figure 2 shows the total volume of trades conducted per day across all NZX-listed stocks over the period 3 January
2019 to 31 March 2021. The dark grey period denotes the time when NZ was under Level 4 lockdown, and light grey
periods denote the times that NZ was under Level 3 lockdown. The dotted line denotes the 30-day moving average.

from just below 10,000 trades per day to around 20,000 trades per day before dropping in early
2020. Following the reduction in the OCR in early March 2020 in response to the pandemic, many
investors, looking for opportunities for higher returns, appear to have turned to the stock market.
As such, we see the number of trades begin to increase peaking in early May at just below 50,000
shares, roughly three times the number of daily trades compared with the early stages of 2020. In
addition, trading activity does not start to decline until after the country moves out of Level 3 lock-
down. In Level 3 lockdown, most businesses were reopened and economic activity returned nearly
to normal. Following the easing of the Level 3 lockdowns, trading activity drops to around 30,000
trades per day, still nearly double the level at the start of the year. By the end of the sample period
in March 2021, trading activity had increased again to around 50,000 trades per year, higher even
than during the first lockdowns.

Figure 2, which focuses on volume traded, shows a slightly different picture. For most of 2019
and early 2020, the NZX traded around 30 million shares per day. Around the beginning of March
2020, we observe an increase in volume traded, spiking to more than 70 million shares per day
towards the end of the Level 4 lockdown. Once the lockdowns are lifted, the number of shares
traded declines over the rest of the sample period to end at just below 50 million shares per day.
The volume traded at the end of the sample period is still nearly double the average for 2019 but is
considerably lower than the lockdown peak. This contrasts with the number of trades, which was
at its highest point at the end of the sample, suggesting that the average trade size was decreasing
throughout 2020 into early 2021. As a result of the increasing number of trades but declining vol-
ume, Figure 3 shows that the value of shares traded stayed relatively static following the lockdown
peak in May 2020. The NZX value of trading was still about 50% higher at the end of the sample
period than it was at the start after peaking at more than double. The three graphs present a consist-
ent picture showing that the NZX, starting in March 2020, gained a significant amount of extra
liquidity in the market reaching roughly 50% more shares and volume traded per day.
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NZX Daily Value Traded
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Figure 3. Daily total value traded of NZX-listed equities (millions of NZD).

Figure 3 shows the total value of trades conducted per day across all NZX-listed stocks over the period 3 January 2019
to 31 March 2021. The dark grey period denotes the time when NZ was under Level 4 lockdown, and light grey periods
denote the times that NZ was under Level 3 lockdown. The dotted line denotes the 30-day moving average.
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Figure 4. Daily trades by trade size — percentage of trades.
Figure 4 shows the percentage of trades conducted per day by retail investors and other investors across sample firms
over the period 3 January 2019 to 3| March 2021. The dotted line denotes the 30-day moving average.

The composition of traders has changed markedly, with much of the extra liquidity coming from
retail investors. Figure 4 presents the percentage of daily trades for both the retail and non-retail
trades. We observe a dramatic shift in the composition of the trades on the NZX. Between the start
of the sample period and October 2019, retail traders make up about 20% of the daily trading activ-
ity. This then increases over the early parts of 2020 to 40% in the middle of 2020 where it stays
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relatively consistently until the early parts of 2021 when the uptick in non-retail trades pushes
down the retail share. Overall, we see that the percentage of retail trades has doubled with much of
the increase occurring during the COVID period.

3. Methodology

We examine the impact that the introduction of considerable numbers of new investors has had on
various aspects of the market quality. If retail investors are creating more noise in the market, by
not trading on fundamental information or engaging in momentum-type trading, we would expect
the market to become less informationally efficient, with more predictable prices and slower reac-
tions to new information despite the additional liquidity they are bringing. Alternatively, if retail
investors are adding liquidity without generating additional noise, that is are trading on fundamen-
tals, we would expect the market to become more informationally efficient with prices that more
closely follow a random walk and more efficient reactions to new information. We focus on three
aspects of the market to assess the impact of small trades: the cost of trading as measured by the
spread, the price efficiency of the market and the market reaction to new information via the impact
on the sensitivity and persistence of volatility shocks. Below, we provide more detail on each of
these measures and how they are implemented in our study.

3.1. Cost of trading

We start by considering the impact on trading frictions and in particular the bid-ask spread. It has
been widely argued that markets are more efficient when spreads, which represent the cost of trad-
ing, are lower (Chordia et al., 2008). Lower costs to trading are likely to stimulate additional
liquidity into the market and allow for investors to successfully exploit smaller price divergences
from the intrinsic value. Considerable effort has been made by stock exchanges to reduce the
spread in an effort to increase the liquidity of markets. We estimate the effective spread as the dif-
ference between the actual price at which a trade occurs and the midpoint of the prevailing quoted
spread at the time of the trade, that is

|\, —(4sk;, +Bid, )/ 2|
(Ask,, +Bid, )/ 2 (1)

ES,, =2*

We prefer the effective spread for two reasons. First, the effective spread, as it relies on the
actual price, is a more accurate reflection of the cost of trading than using the quoted percentage
spread. This is particularly true in opaque markets where liquidity may not be fully reflected in
quotes and opportunities exist to trade within the spread (Ready, 1999). But even in electronic
markets traders can better-existing quotes, or large orders can exhaust the shares available at the
best price, resulting in execution prices that differ from quoted prices (Bessembinder and
Venkataraman, 2010). In such cases, the effective spread is a more accurate measure of the actual
trading costs.

In addition, Lin et al. (1995) proposed a model for decomposing the effective spread into the
two main costs facing liquidity providers: order processing (OP) and adverse information (Al)
costs.? They argue that in response to an order, market specialists will revise the quotes they
offer. They do this to attract order flow to balance their position and to ensure their costs are
covered. If market participants trade according to this pattern, that is a buy is followed by a sell
and vice versa, then prices will only change temporarily. If we see order persistence (a buy
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followed by a buy), the impact on prices becomes permanent. Lin et al. (1995) argued that the
response of the midpoint to a trade at the bid or ask will reflect the degree of information asym-
metry, which can be measured as

Am, =2z, +e,, )

where Am,, is the change in the log of the quoted midpoint at time ¢, z, = p, —m, and p, is the log
of the trade price at time ¢, and A is the information asymmetry component of the spread. In our
case, if the introduction of retail investors has increased (decreased) information asymmetry, we
would expect to see an increase (decrease) in A.

While permanent price changes represent the cost of Al, the temporary price changes as a result
of bouncing between bids and asks measures the OP costs that liquidity providers face. Lin et al.
(1995) measured this based on the formula

APHI =Yzt By (3)
where AP, is the difference in the log price between time tand t + 1, z, = p, —m, and y measures
the OP cost. If the introduction of retail investors has increased (decreased) OP costs, we would
expect to see an increase (decrease) in .

Applying the Lin et al. (1995) model allows us to investigate the impact that small trades have
on the cost components of the spread. Small trades made by unsophisticated retail investors could
be expected to impact these cost components. In particular, the extra liquidity may reduce OP costs.
Alternatively, as Lin et al. (1995) argue, there are the significant fixed costs in supplying liquidity
which combined with smaller average trade sizes would require greater compensation to the sup-
pliers of liquidity resulting in larger spreads. For Al, we would expect the proportion of trades
against informed counterparties to decrease as the new investors are unlikely to possess unpriced
information, effectively diluting the impact of informed traders and reducing the risk of trading
against an informed counterparty.

3.2. Price efficiency

Finance theory has long argued that efficient markets are those where prices are not predictable,
that is prices follow a random walk model, based on available information. As such, market effi-
ciency is often assessed by examining the predictability of prices. The literature has also found that
greater liquidity is often associated with prices more closely following a random walk. We employ
two commonly used measures of the short-term predictability of prices, the variance ratio tests and
the autocorrelation of returns.

Variance ratio tests measure if the variance of returns is a linear function of the time frequency
over which the variance is measured. In other words, it tests if the variance of returns measured at
30-second intervals is 3 times greater than the variance of returns measured at 10-second intervals.
The closer to zero the resulting ratio, the more closely prices follow a random walk. We estimate
the variance ratio as

2
o)
Variance Ratio,; = ‘% - 1‘ “4)
1

where o, and o are the variances of 1 second and kl-second quoted midpoint returns for a stock
day for a particular firm. We examine the 10- and 30-second return combination. Again, a larger
variance ratio indicates less informational efficiency within the market.
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The autocorrelation of intra-day returns measures the short-run predictability of prices by meas-
uring whether we can predict the returns in the next period based on the current period returns. If
there is autocorrelation in returns, then this violates the weak form market efficiency. We measure
the autocorrelation by estimating returns on the prevailing quoted midpoint at the end of each inter-
val and then estimating the first-order return autocorrelations for each company on each day, that is

Autocorrelation, = Corr (1 ,,1; 1) %)

where £k represents different intraday intervals; in our study, we use 10-second intervals, and rk, ¢
is the midpoint returns at time . We then average the absolute value of the autocorrelation over the
sample period for each company. Larger values, or greater predictability in returns, indicate less
efficient prices.

We will apply these measures of price efficiency to our sample data to investigate whether the
arrival of new retails investors has led to more or less price predictability on the NZX.

3.3. Volatility significance and persistence

Our final measures of market quality look at stock return volatility as a measure of the speed with
which new information is impounded into prices. New information coming into the market will
result in price adjustments, with more efficient markets adjusting to information more quickly and
fully. However, this adjustment relies on investors having an accurate view on the impact of infor-
mation and being driven by news. Retail investors are, however, likely to either over- or under-
react to news or even trade on the basis on non-news signals, the consequences of which is to likely
delay the speed with which the market reacts to information.

Kavajecz and Odders-White (2001) and Indriawan (2020) both employed the sensitivity and persis-
tence of volatility based on a Generalise Autoregressive Coditional Heteroskedasticity (“GARCH”)
(1,1) model to estimate the quality of a market. GARCH models can be used to estimate the time vari-
ation in the volatility of stock returns. Specifically, the model allows us to measure the degree to which
the variance is impacted by lagged innovations and lagged variance in returns, which can be described
as the sensitivity and persistence levels of an asset and can be used to infer the speed with which infor-
mation is impounded into prices. As per Indriawan (2020), we employ a GARCH (1,1) which has been
shown to be a good fit for high-frequency microstructure data and is relatively easy to interpret. The
GARCH (1,1) jointly estimates the following two formulas using maximum likelihood

r, =a+br_ +¢, (6)
Gf =+ as,z_l + ﬁatz_l (7

Following Campbell et al. (1997), we rearrange equation (7) to obtain

t2 :w+(a+ﬁ)o-t271+a(£t2—1_6t2—1) (8

o

where ¢ measures the conditional variance at time ¢, o measures the sensitivity of the variance
to the most recent shock while a +  measures the persistence of any shocks in the variance. A
more efficient market would have a strong immediate reaction to an information shock, a higher
o, that dissipates quickly following the initial reaction, a lower o + 8. In essence, the market
adjusts immediately to the information with little under- or over-reaction. If small trades by retail
investors have worsened market quality, then we would expect to see a reduction in o and an
increase in o + 3 representing a smaller initial shock and the shock lasting longer.
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3.4. Sub-sample analysis

In addition to considering the impact on market quality based on 12-month sample periods cover-
ing December 2019, January 2019 and March 2020 to March 2021, we also split the sample into
five 3-month subperiods with one period prior to 2020, October—December 2019 and four periods
running from 24 March 2020 to 24 March 2021. The subperiods will allow us to see whether the
market quality impacts of the new retail investors changed as the situation evolved over the sample
period.

3.5. Regression analysis

To examine the impact that small trades have on market quality, we employ a multivariate fixed
effects regression as follows

MarketQuality. . = a + 3,%Small. . + B, FirmSize. , + B.Turnover., + 3, Price.
it 1 it 2 it 3 it 4 it

+ BsVolatility, , + By Amihud, , + B, Lockdown, + B, Post, +v, + &, ©)

We control for other factors that affect market quality. For instance, larger firms typically have
more efficient prices and lower spreads but are also more visible to retail investors and so might
attract more trading by them (Kim and Ogden, 1996). Therefore, we include the natural logarithm
of the market capitalization (Firm size) at the end of the relevant period. We also include Turnover,
defined as the number of shares traded over a period divided by the total number of shares available
(Tian et al., 2015), the share price (Price) at the end of the period to control for the effects of price
discreteness (Tourani-Rad et al., 2016) and Volatility which we define as the standard deviation in
daily returns over the period as high-risk stocks have been shown to have higher trading costs
(Hsich et al., 2010; Van Ness et al., 2001). We, in addition, include the Amihud illiquidity measure
(Amihud), defined as the absolute return divided by the value of shares traded per day and averaged
over the period (Amihud and Mendelson, 1986). Liquidity is often viewed as a measure of market
efficiency in its own right. In our case, we observe a general increase in liquidity, driven in large
part but not solely, on retail investors. Therefore, we control for the stock liquidity to address the
impact of changes in liquidity on the market efficiency measures and to allow us to better investi-
gate the impact of retail investors.

Finally, we add two dummy variables when we consider the subperiods, the first, Lockdown, is
1 if the period covers 24 March 2020 to 25 June 2020 which represents the period where NZ had a
national lockdown requiring all but essential workers to stay-at-home. The second dummy, Post, is
equal to 1 in any period after 24 March 2020. Our two dummies, Lockdown and Post, should
account for changes in our systematic market quality measures not associated with our control
variables and the increase in small trades, but associated with COVID-19 and the subsequent eco-
nomic consequences of it.

4. Empirical findings

Table 1 presents the summary statistics split between the 12-month pre-COVID and COVID peri-
ods, covering January 2019, to December 2019 and March 2020 to March 2021. Panel A presents
the summary statistics for the trading activity of the sample firms including the trades per day and
volume per trade statistics. We observe that there has been a statistically significant increase in
both the average number of trades per day, which more than doubles, and the median, which
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Table 1. Summary statistics.

Mean Median  SD Minimum  Maximum  Mean Median
difference difference
Panel A: trading activity
Trades per day
Pre 143.18 37.02 275.83 5.70 1671.12 236.67FF 92.33%**
Post 379.86 129.34 67899 22.59 4194.57
Volume per trade
Pre 6037.04 2514.08 12,867.97 171.88 87,239.70  -3424.62%%  —|388.87%F*
Post 2612.42 112521  6470.82 94.40 62,481.40
Panel B: retail trades
Retail trade percentage
Pre 0.5515 0.5729  0.2473 0.0994 0.9408 0.1 [ %% 0.1 15%%*
Post 0.6620 0.6877  0.2452 0.1234 0.9886
Retail volume percentage
Pre 0.5325 0.5490  0.2558 0.0711 0.9540 0.0366 0.0055
Post 0.5690 0.5545  0.2599 0.0744 0.9857
Panel C: market frictions
Effective spread
Pre 0.0103 0.0072  0.0137 0.0011 0.1278 0.0033 0.0007
Post 0.0136 0.0079  0.0194 0.0010 0.1579
Adverse information costs
Pre 0.143 0.133 0.076 0.032 0.352 -0.076 1%+ —0.0828***
Post 0.0667 0.0500  0.0455 0.0057 0.3043
Order processing costs
Pre 0.284 0.297 0.115 0.028 0.476 0.0344** 0.0188*
Post 0.318 0.316 0.106 0.094 0.596
Panel D: price efficiency
Autocorrelation
Pre 0.0116 0.0083  0.0109 0.0003 0.0474 0.0027* 0.0028**
Post 0.0143 00110 0.0113 0.0003 0.0450
Variance ratio
Pre 0.0225 0.0163  0.0194 0.0010 0.0848 0.0053* 0.006*
Post 0.0278 0.0223 0.0215 0.0010 0.0915
Panel E: information processing speed
Volatility sensitivity
Pre 0.1626 0.1757  0.0483 0.0000 0.2440 —0.0249%F  —0.0322%F*
Post 0.1377 0.1436  0.0413 0.0000 0.2167
Volatility persistence
Pre 0.7909 0.7899  0.0617 0.6861 0.9323 0.0603%+* 0.062 | ##*
Post 0.8511 0.8520  0.0660 0.7415 0.9735
Panel F: control variables
Amihud
Pre 0.6129 0.0703  0.8006 0.0017 1.9231 -0.1841* 0.012
Post 0.4288 0.0823  0.6800 0.0015 1.9231
Firm size
Pre 3907.80 670.01 12,677.31 .11 93,365.66  232.07 19.57
Post 4139.87 689.57 13,613.80 [I.17 96,117.10

(Continued)
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Table 1. (Continued)

Mean Median SD Minimum  Maximum Mean Median
difference difference
Turnover
Pre 0.1497 0.1205 0.1377 0.0003 0.8021 0.0750%** 0.0599%#**
Post 0.2247 0.1804 0.1711 0.0010 0.8021
Price
Pre 4.70 2.81 6.52 0.01 42.50 0.44 -0.23
Post 5.14 2.58 8.68 0.00 66.17
Returns
Pre 0.0027 0.0007 0.0196 -0.0036 0.1951 -0.0002 0.00 | 3##*
Post 0.0026 0.0021 0.0035 -0.0020 0.0306
Volatility
Pre 0.0211 0.0151 0.0184 0.0080 0.1165 0.007%+* 0.007 | #**
Post 0.0281 0.0222 0.0180 0.0087 0.1165

The table presents summary statistics for the trading activity, market quality measures and controls used in the article
comparing between the pre-period which covers the period January 2019 to December 2019 and the post-period
which covers 24 March 2020 to 24 March 2021. Retail trade data were provided by the NZX. Effective spread was
|P.c — (Ask;. +Bid;.) / 2|
(Ask;, + Bid;.) /2
decomposition model. Autocorrelation is the autocorrelation in returns of the prevailing quoted midpoint at 10-second
intervals, and variance ratio was calculated as the absolute difference of the variance of quoted midpoints returns at
30-second intervals divided by three times the variance of quoted midpoint returns at 10-second intervals minus |.
Volatility sensitivity and volatility persistence were derived from a GARCH (I,l) model of returns which was rearranged to
give 67 =0+ (a + [3)0,1,. +ael — 61.1) , where sensitivity is measured by o and persistence was measured based on
((x + B). Amihud represents the Amihud illiquidity measure, defined as absolute return divided by the value of shares
traded per day and averaged over the period. Firm size is the log of the market capitalization at the end of the sample
period, turnover is the number of shares traded over a period divided by shares outstanding, price is the share price
at the end of the relevant period, returns are the stock return over the return period while volatility is the standard
deviation of daily returns over the relevant period. Mean differences are calculated based on matched pairs t-tests while
the median differences are calculated based on the Wilcoxon signed rank test. *** denotes significant at | %, ** denotes
significant at 5% and * denotes significant at 10%.

calculated as 2*

; Al costs and OP costs were derived from the Lin et al. (1995) bid-ask spread

increases over threefold. In contrast, and supporting the earlier conclusion from the figures, we
find that the average volume per trade reduces significantly for both the mean and median, both of
which more than halve.

Panel B presents the data on the percentage of retail trades and retail volume as a percentage
of the total trading activity. When we look at the cross-sectional average of the percentage of
retail trades, we observe a marked increase between the pre- and post-periods, going from
roughly 55% to 66%, with a similar increase in the median. The cross-sectional averages are
much higher than the average daily percentage of retail trades shown in Figure 4. This is driven
by companies with high daily trading on average having a higher percentage of non-retail trades
resulting in the lower average observed in Table 4. This can be further seen by the extremely
wide range which goes from companies with as little as 10% retail trading to those that are nearly
entirely retail trades. Interestingly, while the number of trades increases markedly, there is an
insignificant increase in the retail volume traded. On average, there is an increase in 3.7% for the
mean and about 0.6% for the median. This suggests that on average retail trades are smaller than
non-retail trades.
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Panel C of Table 1 presents the summary statistics for the market quality measures which over-
all shows some evidence that the market has become less efficient. We observe positive but insig-
nificant increases in the effective spread, driven by offsetting movements in the cost components
of the spread. Specifically, we find that the Al costs decrease which is in line with the finding that
retail traders, who are unlikely to be informed, make up a higher percentage of trades, and there-
fore, the risk of trading against an informed counterparty is lessened. However, the consequence of
this may be that prices are becoming less informationally efficient as retail traders drown out the
signals from informed traders making it harder for the market to accurately price stocks. We also
observe a statistically significant increase in OP costs of around 3.4% on average and 1.9% for the
median. Higher-OP costs would increase spreads and increasing trading costs and making it harder
for informed traders to exploit smaller mispricing.

In relation to our other market quality measures, we observe weak but significant increases in
both the autocorrelation of midpoint quoted returns and in the variance ratio, indicating that prices
have become more predictable. More predictable prices mean prices are less likely to follow a
random walk and, therefore, indicate that the market is less efficient in the 12 months following the
COVID lockdowns. Finally, we also observe a reduction in volatility sensitivity and an increase in
volatility persistence, again indicating market quality has declined. These results particularly sug-
gest that new information has a smaller immediate impact and instead takes a longer period for
prices to adjust.

Table 1 also contains the 12-month summary statistics of the control variables employed in
the later regressions. We see a marked decline in the average Amihud illiquidity measure,
which is consistent with an improvement in liquidity. Of note, while the average illiquidity
declines, the median is insignificantly different suggesting any improvement in illiquidity is
not observed by most of the sample firms. We also see no significant difference in the firm size
or share price at the end of the sample periods. In contrast, we observe significantly higher
turnover, as measured by the number of shares traded as a percentage of the total shares out-
standing per company, with the average increasing by 50% compared with the pre-sample
period and the median increasing by just more than 25%. We also see significantly higher
volatility in the post-sample period with a 0.7% increase which equates to a roughly one-third
increase on average and nearly 50% for the median. Finally, we see a small increase in returns
for the median company, but not on average. The summary statistics identify the need to take
the natural log of firm size and turnover, and the need to winsorise the Amihud measure at the
5th and 95th percentiles.

Table 2 presents the average and median values for the market quality measures in the five
3-month samples. The pre-period subsample covers the period October—December 2019 while the
four post-periods, Post 1-Post 4, cover 3-month periods from 24 March 2020 to 24 March 2021.
We also show the difference in the mean and medians of each post-period compared with the pre-
period using either a matched pair #-test or the Wilcoxon signed rank test. Panel A considers our
three trading cost measures, the effective spread and the two spread cost components, Al and OP
costs. We observe no significant difference in either the mean or median values for the effective
spread, although we do observe quite large declines in the average amounting to nearly a quarter
of the pre-sample average in Post periods 2 to 4. However, we see far less evidence with the medi-
ans where there is a sizable increase in Post 1, although still insignificant, and virtually no differ-
ence in Post periods 2 to 4. When we examine the cost components, we observe that there is a
significant decline in the Al component, again suggesting that the amount of informed trading has
markedly declined as a proportion of the total trades for both the mean and medians. For OP, we
find a significant decline in OP costs in Post 1, followed by significant increases. It has been argued
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that OP is largely fixed costs, and therefore, if the average volume size has declined, then it is to be
expected that the cost of executing orders would increase.

Panel B looks at price efficiency measures. Again, we find evidence to suggest that market qual-
ity has declined despite considerably more trading activity occurring. We observe that both the
variance ratio and the autocorrelation of quoted midpoint returns have increased in Post 1 and Post
2 based on averages and for the median of the autocorrelations while the median of the variance
ratio tests has increased across all four post-periods. The significantly increased values indicate
that there is now more predictability in prices, indicating lower market quality. This observation is
also supported by the results in Panel C where we study the speed with which information is incor-
porated into prices. We observe statistically significant decreases in volatility sensitivity across all
periods for both the mean and median values, denoting less immediate impact from new informa-
tion. We also note that volatility persistence increases for all bar Post 2, again for both the mean
and medians, indicating that it takes longer for information to be impounded into prices. Based on
the changes in our market quality measures, we can conclude that there is less informed trading and
execution costs have increased, while price efficiency and the speed of impounding information
into prices have decreased significantly.

Table 3 presents the correlation coefficients between our variables. Of note, we observe a strong
positive correlation between retail trades and the effective spread, suggesting smaller trades
increase the effective spread. In addition, retail trades have a moderately positive correlation with
OP. We also observe strong positive correlations with autocorrelation and the variance ratio sug-
gesting that retail investors decrease market efficiency by making prices more predictable. The
percentage of retail trades is positively correlated with price, returns and liquidity and is negatively
correlated with volatility. The rest of the market quality measures are as expected, with positive
correlations with size, apart from volatility sensitivity which we would expect to have a negative
relationship.

In Table 4, we examine the characteristics and market quality measures of those companies
that have high versus low percentages of retail trades. We rank firms into quartiles based on the
pre-COVID percentage of retail trades and then look at the mean and median differences between
the first (lowest percentage of retail trades) and fourth (highest percentage) quartile observa-
tions. In terms of firm characteristics, we observe that the firms with the highest percentage of
retail trades are significantly smaller, NZD 204 million versus 4.8 billion on average and NZD
154 million versus NZD 3.2 billion for the median values, have lower prices, less stable stock
prices (higher volatility), and have a significantly lower number of trades per day. We also
observe large differences in liquidity with the Q4 firms having much lower liquidity based on the
Amihud measure.

In terms of market quality, we observe large differences in most of our measures between firms
with the highest and lowest percentage of small trades. We observe that firms with the lowest per-
centage of small trades have the lowest effective spreads, higher adverse selection and lower-OP
costs. Finally, we find that both the autocorrelation and variance ratio measures are higher for firms
with more retail trades. In essence, we see that greater percentages of retail trades result in more
predictable prices. The results provide further support for our hypothesis that retail investors reduce
market quality.

We next regress each of our market quality measures against the percentage of retail trades
and a range of control variables that should account for other factors that may influence market
quality. We start by conducting fixed effect regressions for the 12-month period sample. The
results are shown in Table 5. We find further evidence to support the hypothesis that small trades
diminish market quality. We observe that effective spreads are higher for firms with a higher
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Table 4. Difference in firm characteristics and market quality measures between high and low small trade
firms.

QI mean Q4 mean  Mean QI median Q4 median Median
difference difference

Panel A: firm characteristics

Trades per day 921.28 49.72 —-871.56%* 548.05 27.49 -520.56***
Volume per trade 9048.17  2004.39 —7043.78%+* 2772.17 1199.17 — | 573%F*
Turnover (%) 0.1325 0.1624 0.0299 0.0754 0.1212 0.0458%#*
Price 6.94 1.84 =5, [HFE 4.96 0.98 —3.98#k*
Returns 0.001 0.006 0.005%* 0.0008 0.0015 0.0007*
Volatility 0.0202 0.0322 0.0]2%%* 0.0172 0.0242 0.007#*
Firm size 4839.65 204.50 —4635.1 5% 3289.83 154.45 —3135.38%**
Amihud 0.0233 1.156 |.1327%%% 0.012 1.197 |.185%%*
Panel B: market quality measures
Effective spreads 0.0034 0.0240 0.0206%#* 0.0029 0.0156 0.0127%%*
Adverse information 0.0724 0.1110 0.0385%+* 0.0519 0.0844 0.0325%%*
Order processing 0.3557 0.2827 —0.073%¥* 0.3720 0.2728 —0.0993%**
Autocorrelation 0.0046 0.0271 0.0225%%#* 0.0039 0.0274 0.0235%%*
Variance ratio 0.0098 0.0505 0.04067+* 0.0079 0.0491 0.04 | 27+

The table presents the difference between the mean and medians for firms with the least (Quartile |) and highest
(Quartile 4) percentage of small trades for firm characteristics (Panel A) and market quality measures (Panel B). Effective
|P.c — (Ask;. + Bid;) / 2|
(Ask;, + Bid;.) /2
ask spread decomposition model. Autocorrelation is the autocorrelation in returns of the prevailing quoted midpoint at
10-second intervals; variance ratio was calculated as the absolute difference of the variance of quoted midpoints returns
at 30-second intervals divided by three times the variance of quoted midpoint returns at |0-second intervals minus
I. Amihud represents the Amihud illiquidity measure, defined as absolute return divided by the value of shares traded
per day and averaged over the period. Firm size is the log of the market capitalization at the end of the sample period,
turnover is the number of shares traded over a period divided by shares outstanding, price is the share price at the
end of the relevant period, returns are the stock return over the return period while volatility is the standard deviation
of daily returns over the relevant period. Mean differences are calculated based on matched pairs t-tests while the
median differences are calculated based on the Wilcoxon signed rank test. We do not report volatility significance or
persistence due to very low numbers of firms with values in decile 4. *** denotes significant at 1%, ** denotes significant
at 5% and * denotes significant at 10%.

spread was calculated as 2* ; Al costs and OP costs were derived from the Lin et al. (1995) bid-

percentage of retail trades. We observe that a greater proportion of small trades result in lower
Al costs once we control for other factors, which suggests that informed trading makes a smaller
percentage of all trades. One consequence of this might be to make prices contain less informa-
tion as the signals from informed traders may become harder to see in the order flow. We also
find further evidence of reduced market quality in the other market quality measures. Both auto-
correlation and variance ratio are positively related to the percentage of small trades, indicating
that more small trades result in more price predictability. However, in terms of information
processing speed, we find no significant change. This result may be impacted by the fact that we
only have 80 observations.

In terms of the control variables, we observe that firm size is negatively related to the effective
spread as expected, but is positively related to price efficiency. Larger firms also see a greater
immediate impact from new information but also a more prolonged impact. Higher turnover
reduces price efficiency but lowers effective spread. Higher returns result in lower effective
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spreads, OP costs and price efficiency but increase Al costs. Greater volatility increases effective
spreads and reduces price efficiency, while greater illiquidity increases Al. The post-COVID
dummy also shows that in general market quality was lower during the 12 months from March
2020 to March 2021. Specifically, we observe less informed trading costs, greater price predictabil-
ity and less immediate impact from new information.

Table 6 presents the same regression model but for the 3-month period samples and reports
similar findings for many of the market quality measures as above. Specifically, we find a signifi-
cantly negative relationship between Al and volatility significance. We also observe significantly
positive relationships with effective spreads, autocorrelation and the variance ratio. However, vola-
tility persistence and OP remain insignificant. The positive significant coefficient for the effective
spread suggests that a greater proportion of retail trades increases the effective spread, and all other
factors held equal. All the results remain supportive of the conclusion that increasing number of
retail trades has lowered market quality.

The control variables remain similar with firm size, turnover and volatility highly related to
many of the market quality variables. Other control variables are more varied in their significance.
We also observe even stronger evidence that the market has seen lower market quality during the
post-COVID period with all our market quality measures significantly related to the post-dummy
variable, and in the expected direction for lower market quality. In addition, we also added a
dummy for the period when the national Level 4 lockdown was instituted, Post period 1. The
results of the lockdown variable are less clear as we find that returns became more predictable but
that there was more informed trading, lower-OP costs and finally less volatility persistence. The
improvements in the spread components and volatility persistence may relate to large increase in
trading, both retail and non-retail especially as the effect is after we control for the percentage of
retail trading.

As a further check on our results, we conduct change regressions to see whether an increase
(decrease) in small trades results in worsening (improvement) market quality as per the following
equation.

AMarketQuality;, = o + B,A%Small; , + B,AFirmSize; , + B;ATurnover, ,
+ ByAPrice; , + BsAVolatility, , + BsAdmihud, , +y; + &,

The change regressions examine the impact that a change in %Retail has on the change in
our market quality measure. As noted earlier, our sample period saw considerable volatility and
change in markets which should be accounted for in the change in our control variables. We
start by conducting the change regressions on the 12-month sample. Table 7 presents our find-
ings, which are similar to the base regressions reported in Table 5. We find that an increase in
retail trades is associated with a reduction in Al and volatility sensitivity, but increases in effec-
tive spreads, OP, autocorrelation and volatility persistence. These results, therefore, suggest
that when the proportion of retail trades increase spreads increase, prices become more predict-
able (based on the autocorrelation measure) and it takes longer to impound new information
into prices.

Next, we conduct change regressions on the 3-month subsample periods. The results are reported
in Table 8 and are similar to those in Table 7. We observe the same significant relationships for all
the market quality measures except for volatility persistence which ceases to be significant. Overall,
the change regressions present strong and consistent evidence that the influx of retail investors has
harmed market quality on the NZX.
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Table 8. Change regressions for the 3-month subsample periods.
| 2 3 4 5 6 7
AEffective  AAl AOP AAutocorr AVar Ratio AVol Sig AVol Persist
ARetail % 0.005* —-0.083* -0.086 0.0 9%#* 0.028%* -0.085%* 0.003
1.748 -1.730 -0.729 3.074 2.443 -2.527 0.035
AFirm size —-0.002* 0.004 -0.006 0.000 -0.000 -0.006 -0.010
-1.760 0.663 -0.500 0.269 -0.075 -1.137 -0.830
ATurnover -0.007* 0.016 —0.213%  0,036%F* 0.066%F*F  —0,]126%* 0.008
-1.790 0.577 -3.100 4.428 4.322 -2.219 0.092
APrice 0.000 0.003***  -0.002 -0.000 -0.000 0.003**  0.000
1.077 3.229 -1.053 -0.587 -0.867 2.930 0.129
AReturns -0.009 0.763*%*  0.280 0.011 =0.121%* -0.392 0.562
-0.270 3.490 0.688 0.281 -1.978 -0.685 0.614
AVolatility 0.066%*  -0.191 =1.132%*  0.042 0.1 14%* —-0.39%** 0.775%*
2227 -1.050 -2.759 1.500 2213 -2.368 2.383
AAmihud 0.000%** 0.000%%*  —0,000%*F  0.000%** 0.000%** 0.008**k  0.005%*
9.741| 3.446 -2.964 5512 8.446 3.041 2.096
-0.001 —0.037%  —0.036%* 0.004%+* 0.007#F  —(0,028%  0.027**
=1.115 -4.711 -2.453 3.139 3.553 -3.809 2310
Observations 386 377 374 386 386 159 159
Firm cluster 98 98 98 98 98 40 40
Period fixed Yes Yes Yes Yes Yes Yes Yes
effects
Adjusted 0.237 0.163 0.387 0.196 0.210 0.379 0.236
R-squared

The table presents the OLS regression results regressing the change in percentage of small trades over each period
against the change in market quality measures and the change in our control variables for the 3-month subsample
|P.c — (Ask. + Bid;.) / 2|

(Aski. + Bid;.) /2
bid-ask spread decomposition model. AAutocorr is the autocorrelation in returns of the prevailing quoted midpoint
at 10-second intervals; AVar Ratio was calculated as the absolute difference of the variance of quoted midpoints
returns at 30-second intervals divided by three times the variance of quoted midpoint returns at |0-second intervals
minus |. AVol Sig and AVol Persist were derived from a GARCH (I,l) model of returns which was rearranged to give
of =o+(a+B)octi +a(els —ot1), where sensitivity is measured by o and persistence was measured based on
(oc + B). ARetail% is the percentage of trades that were made by retail investors. AFirm size is the log of the market
capitalization at the end of the sample period, ATurnover is the number of shares traded over a period divided by shares
outstanding, APrice is the share price at the end of the relevant period, AReturns are the stock return over the return
period while AVolatility is the standard deviation of daily returns over the relevant period. AAmihud represents the
Amihud illiquidity measure, defined as absolute return divided by the value of shares traded per day and averaged over
the period. We include firm-fixed effects and cluster the standard errors by firm. *** denotes significant at 1%,
** denotes significant at 5% and * denotes significant at 10%.

periods. AEffect was calculated as 2*

; AAl and AOP were derived from the Lin et al. (1995)

5. Conclusion

In this article, we look at the impact of the influx of retail investors on the NZX. The influx of new
liquidity had the potential to be beneficial for the NZX which has typically had lower trading activity
than other developed market countries, especially the Australian Stock Exchange which has become a
popular replacement for the NZX with NZ-listed companies in recent years. In theory, higher liquidity
should make the market more efficient and result in better pricing of securities. However, much of the
influx of new liquidity has come from new retail investors who lack the knowledge and experience of
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institutional investors. Prior literature has found that retail investors behave as noise traders, engaging
in herding behaviours or trading on inaccurate or non-existent information signals. The extant litera-
ture has previously established that noise traders have a negative effect on market efficiency. This
article set out to explore whether the improvements from the extra liquidity would be enough to out-
weigh the previously established negative impacts of noise traders.

The COVID period offers an excellent opportunity to explore these issues as low interest rates,
making other financial asset classes more attractive, combined with fintech investing platforms
making trading cheaper and easier than ever before and lockdowns/stay at home orders in many
countries due to the COVID-19 pandemic created a unique environment that resulted in significant
increases in number of retail investor participating in many markets since early 2020. NZ saw more
than 50,000 new retail investors in the first 6 months of 2020 and hundreds of thousands over the
following 18 months. Using a sample of 99 New Zealand Exchange listed companies, we collect
intraday price and quote data from 1 January 2019 to 24 March 2021. We compute a range of mar-
ket quality measures across three categories: trading costs, price efficiency and speed of incorpo-
rating information, and market volatility. Our results show clear evidence that the negative
consequences of retail traders behaving as noise traders dominated the additional trading activity.
In particular, the influx of retail investors has reduced market quality; in particular, we see more
price predictability and information being impounded into prices more slowly. This suggests that
not all liquidity is good liquidity.
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Notes

1. NZ instituted a four-level system of restrictions as a result of the COVID-19 pandemic. Level 4 was the
most restrictive level with lock downs of all non-essential activities and restricted travel. Level 3 allowed
some businesses to reopen for contactless sales and placed severe limits on gatherings; Level 2 allowed
all businesses to reopen, albeit with social distancing requirements and there continued to be limits on
gatherings; Level 1 was the least restrictive retaining some limits on social distancing and mask use. The
Reserve Bank of New Zealand estimated the reduction in economic activity of the respective levels as
37%, 19%, 8.8% and 3.8% for the levels from 4 to 1, respectively.

2. Several other bid-ask spread decomposition models have been proposed, for example, by Madhavan,
Richardson, and Roomans (1997); Huang and Stoll (1997); and Glosten and Harris (1988). All these
approaches use similar reasoning although the specific methodologies do differ considerably in the
method of estimation. The Lin et al. (1995) methodology, however, has been shown to estimate better
than other models producing fewer implausible estimates (Van Ness, Van Ness and Warr, 2001).
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