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ABSTRACT
We analyse the impact on liquidity of a reduction of the minimum tick size to sub-cent levels at the 
Vienna Stock Exchange. We find no effect, even after controlling for the extent to which stocks 
were constrained by the pre-change tick size. Our results imply that regulator-imposed lower 
bounds on the tick size are not necessarily harmful, and they fail to confirm the existence of 
a u-shaped relation between tick size and illiquidity as predicted by theoretical models.
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I. Introduction

The minimum tick size (MTS) affects liquidity 
directly (because it determines the minimum 
admissible bid-ask spread) and indirectly via trader 
behaviour. Absent MTS regulation, competing 
trading venues tend to reduce tick sizes (Foley, 
Meling, and Ødegaard 2023). Regulators favour 
economically meaningful tick sizes, as evidenced 
by regulations in the US and the EU.

Whether there is an ‘optimal’ MTS is an open 
question. Graziani and Rindi (2023) propose 
a model in which the welfare-maximizing MTS is 
non-zero and depends positively on asset value and 
negatively on liquidity. Thus, depending on asset 
value and liquidity, a decrease in the MTS can be 
welfare-enhancing or welfare-decreasing. The 
authors also argue that the best available welfare 
proxy is the bid-ask spread, thereby supporting the 
usual approach of empirical studies to use the 
spread as the dependent variable when analysing 
the implications of MTS changes. Several empirical 
studies conclude that MTS reductions decrease 
spreads but decrease depth as well (e.g. Foley, 
Meling, and Ødegaard 2023; Goldstein and 
Kavajecz 2000; SEC 2012).

We use a difference-in-differences approach to 
analyse how a reduction in the MTS affects the liquid-
ity of stocks at the Vienna Stock Exchange (VSE). Our 
paper makes two contributions to the literature. First, 
we provide evidence from a small developed country, 
Austria. Previous research has focused on large 

markets, mostly the US. Because equity markets in 
smaller countries may generally be less liquid, the 
same MTS change may (as also suggested by the 
model of Werner et al. 2022) have different implica-
tions for liquidity in small versus large countries. 
Second, we analyse an MTS change resulting in sub- 
cent tick sizes whereas most previous papers consider 
MTS changes involving higher tick size levels (e.g. 
reductions from eights to sixteenths or from six-
teenths to cents (Bacidore 1997; Goldstein and 
Kavajecz 2000), or the MTS increase from 1 to 5 
cents mandated by the SEC’s tick size pilot (Griffith 
and Roseman 2019)). Considering sub-cent tick sizes 
is important to understand whether there is indeed 
a non-monotonic relation between MTS and illiquid-
ity. Our results are thus relevant for investors, trading 
venue operators and regulators alike, and they may 
inform future tick size regulations.

II. Institutional background and data

Trading on the Vienna Stock Exchange (VSE) takes 
place on XetraⓇ, an electronic open limit order 
book. Our sample stocks are listed in the VSE’s 
prime market segment. Inclusion in this segment 
requires that a stock has been admitted to the 
Official Market and meets additional requirements, 
such as the publication of semi-annual financial 
reports and the adoption of a Corporate 
Governance Code. Each stock in the prime market 
segment has at least one designated market maker.
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Until 25 June 2010, the MTS was 1 €-cent for all 
stocks. On 28 June 2010 a new tick size regime 
became effective. It made the MTS a stepwise func-
tion of the price. The new MTS was €0.001 for 
stocks trading at prices below €10, €0.005 for stocks 
trading at prices between €10 and €49.995, €0.01 
for stocks trading at prices between €50 and €99.99, 
and €0.05 for stocks trading at higher prices.

We start from all stocks listed in the VSE prime 
market segment. We require that all necessary data 
are available for 50 trading days before and after 
28 June 2010, and in addition for at least 110 
trading days during 2010. Of the 31 Austrian stocks 
in the resulting sample, 30 traded at prices below 
€50 and only one traded at a price above €50. 
Consequently, the change in the tick size regime 
implied a decrease of the MTS for 30 stocks and 
a constant tick size for only one stock. We therefore 
cannot use Austrian stocks as control group for 
a difference-in-differences analysis. We rather use 
German stocks. They trade on the same trading 
system, XetraⓇ, but did not experience an MTS 
change during our sample period.

To create the control sample, we apply the same 
criteria as for the Austrian stocks and identify 105 
German stocks (included in one of the indices 
DAX, MDAX or SDAX). We use nearest- 
neighbour matching without replacement based 
on the variables market capitalization and price 

level (on 25 June 2010, sourced from Refinitiv 
Eikon Datastream) to find a German match for 
each Austrian stock. We require that data for 
matched stocks is available for at least 95% of the 
trading days in 2010 on which the corresponding 
Austrian stock traded. Otherwise, a new match is
selected.

The data for the main analysis are from Finance 
Research Graz Data Services (FiRe Graz DS; 
Johann et al. 2023) for the Austrian stocks and 
from the Market Microstructure Database Xetra 
(MMDB-Xetra; Johann et al. 2018) for the 
German stocks. Both data bases contain daily 
aggregates, calculated from high-frequency intra-
day data, on various measures of trading activity 
and liquidity. We use as (daily) measures of market 
quality the percentage quoted spread (time- 
weighted average of intraday quoted spreads), the 
percentage effective spread (value-weighted aver-
age of the effective spreads of all trades during 
the day), and the depth at the best quotes (time- 
weighted average). We further use as control vari-
ables the midpoint volatility (obtained from 5-min-
ute quote midpoint returns) and the trading value 
(number of shares traded multiplied by the share 
price and averaged over all trades of the day). 
MMDB-Xetra does not provide data for 29 June 
and 30 June, 2010. We therefore exclude these two 
days from the analysis.

Table 1. Descriptives (based on daily observations from 2010) for 30 Austrian stocks matched with German stocks.
mean sd min max q1 median q3

6/25/2010
market capitalization (mio EUR)
AUT 2,074 2,377 103.7 10,283 604.6 1,089 2,479
GER 2,243 2,680 128.6 10,959 443.8 1,016 2,831
share price (EUR)
AUT 19.29 10.05 1.92 38.63 10.73 18.16 27.12
GER 19.63 10.50 1.51 38.40 10.89 17.49 28.11

2010
relative quoted spread (%)
AUT 0.51 0.42 0.11 1.52 0.20 0.36 0.86
GER 0.29 0.23 0.06 0.97 0.12 0.20 0.40
relative effective spread (%)
AUT 0.52 0.42 0.11 1.54 0.22 0.36 0.82
GER 0.30 0.25 0.06 1.04 0.11 0.20 0.44
midpoint volatility (%)
AUT 0.16 0.03 0.11 0.21 0.14 0.15 0.18
GER 0.17 0.04 0.09 0.23 0.15 0.17 0.19
average depth (EUR)
AUT 23,535 11,612 5,603 62,502 19,211 21,536 24,800
GER 16,469 11,613 4,215 54,118 7,892 14,077 20,814
average trading value (EUR)
AUT 9,425 3,268 3,347 17,630 7,522 8,948 10,687
GER 7,802 4,081 2,068 18,532 4,838 6,511 8,939

q1 (q3) . . . rst (third) quartile
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The descriptive statistics in Table 1 reveal that the 
matching procedure works well. The German stocks 
have slightly higher market capitalization (€2.24 bn ver-
sus €2.07 bn) and price level (€19.63 versus €19.29) than 
the Austrian stocks. The spreads of the Austrian stocks 
are markedly higher than those of their German matches 
(0.51% versus 0.29% for the quoted spread and 0.52% 
versus 0.30% for the effective spread). These differences 
cannot be explained by differences in volatility because 
the average volatility is very similar in both samples. 
Average depth is higher for Austrian stocks (€23,535 
versus €16,469), as is the average trade size (€9,425 versus 
€7,802).

Figure 1 plots cross-sectional averages of our 
three measures of market quality for the treatment 
and the control group. The pre-treatment patterns 
are very similar, supporting the implicit assump-
tion of parallel trends.

III. Results

We estimate standard difference-in-differences 
regressions, 

lm j
i;d denotes the respective liquidity measure 

j 2 fsq; se; lndepthg (i.e. relative quoted spread, rela-
tive effective spread, and logarithm of average euro 
depth) of stock i on day d. posti;d equals one for each 
stock i from 28 June 2010 onward, and zero other-
wise. treatmenti;d equals one [zero] for stocks in the 
treatment [control] group. The interaction term 
(post  treatmentÞi;d equals one for treated 
(=Austrian) stocks from 28 June onward, and zero 

Figure 1. Evolution of cross-sectional average liquidity measures over time.
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otherwise. We report results for model specifications 
with and without the control variables (X) midpoint 
volatility and trading value. Standard errors are clus-
tered at the stock level. We also estimate specifica-
tions with stock fixed effects and stock and day fixed 
effects. The results are similar to those of the baseline 
specifications.

We present the results in Table 2. The coeffi-
cients on posti;d and treatmenti;d indicate that 
quoted and effective spreads are lower after 
28 June and are generally higher for Austrian 
stocks than for their German matches. The latter 
result confirms the findings from the descriptive 
analysis in Table 1, as does the result that depth is 
higher for the Austrian stocks. The coefficients on 
the control variables have the expected signs and 
are significant in all specifications. Spreads increase 
and depth decreases in volatility, and the reverse 
holds for the average trading value. Most impor-
tantly, the coefficients γ on the interaction term are 
small and not statistically significant for all three 
measures of liquidity. The results thus imply that 
the change in the MTS at the VSE did not have 
a significant impact on liquidity.

These insignificant results may be a consequence 
of averaging over stocks with different levels of liquid-
ity. It could be the case that the MTS reduction 
increased liquidity for stocks where the tick size con-
straint was binding in the old regime but decreased 
liquidity for other stocks. We therefore calculate for 

each Austrian sample stock the ticks per spread ratio 
TPSi;d (Foley, Meling, and Ødegaard 2023), 

where sqe is the quoted spread in euros on day d, 
and tick size is the MTS for Austrian stocks prior to 
the change in the MTS regime, i.e. €0.01. Based on 
the average of the TPSi;d ratio (calculated over the 
period June 1–25, 2010) we sort the sample stocks 
into terciles. Stocks in the first [third] tercile are 
classified as ‘constrained’ [‘unconstrained’]. We 
then repeat the difference-in-differences analysis 
separately for the stocks in the first and third tercile 
(using the same German matches as before).

The results, shown in Table 3, are consistent with 
those shown before. Specifically, the coefficients on 
the interaction term are insignificant in all 12 specifi-
cations (three liquidity measures, first and third TPSi;d 
tercile, controls included or excluded). Thus, the 
reduction of the MTS did not affect the liquidity of 
the sample stocks irrespective of the degree to which 
the tick constraint was binding before the regime 
change.

Overall, our finding are inconsistent with the belief 
that ‘lower is better’ for the minimum tick size. 
However, while we do not find a liquidity improve-
ment upon the reduction of the MTS, we also do not 
find a deterioration of liquidity. Our results thus do 
not confirm a u-shaped relation between tick size and 

Table 2. Dierence-in-dierences analysis for 30 Austrian stocks matched with German stocks. ’post’ is 1 [0] for each stock after 
[before] 28 June, 2010; ’treatment’ is 1 [0] for Austrian [German] stocks. sq/se/ln depth are the relative quoted spread/relative 
eective spread/logarithm of average euro depth.

sq se ln depth

Model: (1) (2) (3) (4) (5) (6)

Variables
Constant 0.326 3.174 0.332 3.177 9.464 1.369

(6.34) (7.09) (6.34) (7.09) (72.5) (3.07)
post −0.084 −0.082 −0.073 −0.058 −0.019 0.003

(−3.55) (−3.78) (−3.62) (−3.13) (−0.50) (0.09)
treatment 0.210 0.273 0.220 0.289 0.395 0.228

(2.24) (3.78) (2.28) (3.84) (2.36) (2.95)
post  treatment 0.028 0.055 0.002 0.030 0.029 −0.048

(0.81) (1.65) (0.06) (1.09) (0.35) (−0.84)
midpoint_vola_5_sd 0.635 0.986 −1.018

(3.52) (4.50) (−6.14)
log_avg_tradingvalue −0.336 −0.343 0.938

(−6.60) (−6.66) (18.6)
Fit statistics
Observations 14,622 14,622 14,622 14,622 14,622 14,622
R2 0.086 0.326 0.072 0.306 0.081 0.638
Adjusted R2 0.085 0.326 0.072 0.306 0.081 0.638

Standard errors clustered by stock; t-stats in parentheses. 
Signif. Codes: ***. . . 1%; **. . . 5%; *. . . 10%.
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illiquidity. There are two potential explanations for 
this finding. Either there is no such u-shaped relation, 
or it will only become visible when tick sizes are 
reduced even further.
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