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Abstract: This paper studies price dispersion and price setting behaviour in environment with 

different levels of managerial attention. This paper employs a unique high frequency dataset of 

the Eurovision Contest 2017 betting markets. Online betting markets have several special 

properties, such as low search costs, low menu costs, unlimited inventory, and no price 

discrimination.  The markets are divided into four panels that reflect three different intensity 

levels of the markets. This paper documents that though the level of managerial attention in 

live periods are considerably higher than no-event periods and rehearsals periods, unexpected 

long durations of zero price changes are still observable during the live periods. Our findings 

confirm the importance of managerial attention in price setting behaviour. In addition, we find 

that competition can either increase or decrease price dispersion. 
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1. Introduction  

The gambling market as a unique financial market has been increasing radically by internet. 

The worldwide online gambling revenue was about 46 billion U.S. dollars in 2016, which is 

more than 3 times of the total revenue in 20041. In 2016, the Gambling Commission Industry 

Statistics shows that 33 percent of all gambling accounts are online gambling accounts in the 

UK2. Online gambling markets in the UK have been long benefited from the lack of tight 

regulation, which encourages the British market to be the largest online gambling market in 

the world. 

Online gambling markets has smaller frictions compared to other markets, which makes the 

conventional theories of prices dispersion are likely to play much more limited roles. First, 

searching for the best price (Dahlby & West, 1986; Benabou, 1988; Morgan, Orzen, & Sefton, 

2006) is no longer costly. Consumers can find the lowest price with just few clicks on price 

comparison. Second, physical menu costs (Sheshinski & Weiss, 1977) in online stores are 

much lower than brick-and-mortar stores. This allows online prices to respond to new coming 

shocks instantly. Third, transportation and delivery costs (Bergin & Glick, 2007) are negligible 

in online betting markets. The geographical distance between betting agencies and consumers 

is irrelevant on Internet, and therefore consumers do not need to travel around to find a physical 

store to bet. Fourth, betting markets do not have any limit on inventory (Borenstein & Rose, 

1994) as the goods are in the form of bets that do not have any physical body.  

This paper investigates the price dispersion and price setting behaviour in online betting 

market by using a unique high frequency data of betting odds (prices) for the Eurovision 

Contest 2017 collected from a betting aggregator platform. This dataset covers 42 countries in 

19 different betting markets among 23 brokers. The time span of this dataset is two weeks that 

is much longer than the time span of sports betting markets (typically few hours or less).  

We make two main contributions. First, it contributes to the literature as the first 

investigation of price dispersion and price setting behaviour among the betting brokers in the 

betting markets that are highly efficient. Previous studies on price dispersion (Baye, Morgan, 

& Scholten, 2004; Gorodnichenko, Sheremirov, & Talavera, 2018) focus on retail sectors. 

Second, our results confirm that the level of managerial attention has significant impact on 

price setting behaviour. The markets are divided into four different periods depending on the 

                                                            
1 Financial Times https://www.ft.com/content/044a3d9e-7d1a-11e7-9108-edda0bcbc928?mhq5j=e5 retrieved on 07/10/2017 
2 Gambling Commission Industry Statistics http://www.gamblingcommission.gov.uk/news-action-and-
statistics/news/2016/New-figures-show-online-gambling-is-largest-gambling-sector-in-Britain.aspx retrieved on 07/10/2017 
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level of managerial attention. During the grand-final broadcasting period, the level of 

managerial attention is the highest, whereas managers put little attention during the no-event 

periods. We document a set of proxies to examine the persistent of price dispersion. In 

we extract the bets with higher managerial attention, which allow us to see the impact of 

managerial attention on price setting behaviour. 

Previous studies on betting markets only use one or two betting agents on events that have 

2 to 10 participants (Brown A. , 2014; Brown & Yang, 2016). This paper focuses on price 

dispersion, and therefore we collect more betting agents and more variety of goods.  

This paper finds that the online betting markets still have considerable frictions that cause 

price dispersion. We observe low frequency of price adjustment and long length of price 

spell, in the sense that the average lengths of price spell in live periods (2 to 3 hours) are 

about 11 hours in outright-winner market and 5 hours in top-10-finish market. This length is 

considerably longer than expected, suggesting high level of price stickiness. 

We also find that sellers have different price setting behaviour under different level of 

market intensity, and therefore the predict power of traditional price dispersion sources is 

stronger if the costs of managerial attention are higher. However, managerial attention may 

not necessarily decrease the price dispersion. This is contrast to Ellison et al (2016) that if 

managers put more attentions on monitoring competitors’ prices, the price dispersion goes 

smaller.  

We find no evidence to support the search costs models from online betting markets.  This 

paper shows that price dispersion tends to be smaller either if the price is extremely 

expensive or extremely cheap.   

In contrast to any previous study, we find that competition can either increase or decrease 

price dispersion, depending on the market structure. Gorodnichenko & Talavera (2017) find 

that the more competitive market is, the less price dispersion we could observe. However, 

Stavins (2001) suggests that competition increases the price dispersion.  

The rest of this paper is organised as 4 sections. Section 2 introduces the Eurovision 

Contest and betting market. Section 3 is description of data, which also provides the 

estimates of measures and sources of price dispersion. Section 4 presents the model we 

employed, regression results, and discussions. The final section concludes this paper. 
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2. The Eurovision and Betting Market 

2.1. The Eurovision 2017 

Before introducing the data, it is important to get some knowledge of the Eurovision Song 

Contest (Eurovision). The Eurovision is original released in 1956. Now it becomes to the most 

popular international live TV song competition. Each competitor submits a new original song 

and performs live in the competition. It is annually hosted by the winning country of the 

previous year. All the participating countries are the members of the European Broadcasting 

Union. In 2017, 42 countries participated in the competition. The formal competition is divided 

into three stages that are rehearsals, semi-finals, and grand-final. The timetable has been 

attached in appendix (Table A1). The semi-finals split into two groups, which were held on 9th 

May and 11th May respectively. Each group has 18 participating countries. The best 10 of each 

group will be promoted to the grand-final. Furthermore, the hosting country Ukraine and the 

big-five-countries, which include France, Germany, Spain, and United Kingdom, were 

automatically qualified to the grand-final. Therefore, a total of 26 countries were guaranteed to 

the final stage.  

The voting system used in 2017 is a positional voting system. Each participating country has 

their own professional jury that is made up of five music industry professionals. The juries are 

responsible for evaluating and judging the overall performance of other countries’ singer(s). 

Based on their evaluations, the best 10 countries get 12, 10, 8, 7, 6, …, 2, 1 points, respectively, 

sorted by the order. The points from juries are counted for 50 percent of the final score. The 

rest 50 percent comes from televoters. Same as the jury, the audience of each participating 

country votes the points to their 10 favourite songs. Notably, both juries and televoters cannot 

vote for their own country. The owner of highest final points wins the contest of the year. 

 

2.2. The Betting Market 

In this paper, we focus on the Eurovision betting book market in the UK. In the betting book 

market, prices are quoted in the form of odds. Usually, the odd is shown as either decimal or 

fraction form (Appendix figure A1 shows a screenshot of the fraction form and figure A2 shows 

the decimal form). The decimal odds are equal to the sum of one unit of stake and expected 

returns of one unit of stake. In other words, decimal odds are equivalent to the gross return of 

one unit of bet. The value of fraction odds is equal to the value of decimal odds minus one, 

which is equivalent to expected net profit. Because the denominator can be any integer equal 
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to or larger than one, the numerator is equal to the expected net profit of the amount of 

denominator. For example, if the decimal odds for an event is 2.5, then the fraction odds will 

be 3/2. As decimal number is more straightforward and easy to use, we collect the data in the 

form of decimals. The following example explains how the decimal odd works. Suppose the 

decimal odds for an event happening is 5, then for every pond stake will have 5 minus 1 pound, 

which is 4 pounds, as profit if the event occurs. Therefore, the odds must be higher than one, 

otherwise the demand of that event will be zero. On the other hand, if the betted event does not 

happen, the gamer will lose all the stakes that have been placed.  

Importantly, the level of an odds corresponds to the expected probability of the relevant 

event occurring. In other words, if an event is likely to happen with a high probability in the 

future, the corresponding odds will be small. Odds are quoted from 1.01 to 1000 in betting 

markets. One over the odds,	1/ܱ݀݀ݏ, is the implied win probabilities (IWP) from 99% (odds 

of 1.01) to 0.1% (odds of 1000). We use the implied win probabilities as the measure of prices 

(Brown & Yang, 2016; Brown & Yang, 2017). 

Although the betting odds have some common features as commodity prices or stock prices, 

it also has some differences. Betting odds have visible potential returns with certain chances 

whereas the surplus utilities of commodities are invisible and difficult to measure. From this 

sight, betting odds are much more similar to the stock prices and binary options. However. 

compared to stock prices, betting odds are more likely to have the feature of price stickiness in 

the whole life time.  

 

3. The Data 

We obtain high frequency panel data on the betting odds (prices) of the Eurovision 2017 UK 

betting market that includes 42 participating countries, 23 brokers, and 19 different markets 

through a betting aggregator platform provided by Easyodds. The list of all participating 

countries has been attached in appendix (Table A2). Although we have 19 different markets, 

we only focus on the two of the biggest markets: outright-winner market and top-10-finish 

market. The number of observations from outright-winner market accounts for 38.17 percent 

of the total observations and the observations of top-10-finish market holds 11.27 percent. The 

price data is collected from 29 Apr 2017 21:20:45 to the end of the Eurovision.  
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The frequency of our data varies over time as the expected frequency of arrival shocks are 

changing with the process of the contest. We collect the data about every 10 minutes from the 

beginning 29th April 2017 21:20 to 13th May 2017 11:30. From 13th May 2017 11:30, we 

collect the data about every 5 minutes until 13th May 2017 16:30. After that, the frequency of 

the data is about 2.5 minutes until 13th May 2017 18:02:30. Thereafter, we collect the data 

every 75 seconds until the end of contest. 

In addition, we record a timetable and final version of press schedule. The timetable contains 

the exact times of each event happening, on show periods, and voting points released, which 

are accurate to seconds. Since the data set is recorded at very high frequency, we can easily 

match the recorded information to the price adjustments. The full coverage of the Eurovision 

2017 with high frequency allows us to have a better understanding of how online prices react 

to every single shock and arrival news. However, our data do not cover the offline betting odds, 

so we cannot identify the movements of offline prices. This comprehensive data set also allow 

us to analyse the online price setting behaviours through the competition between brokers, 

examine the factors that lead to price dispersion across sellers, as well as investigate the impact 

of market characteristics on price adjustments.  

Because the frequency of shocks comes in at very different level among different periods, 

we hypothesise that the price setting behaviour is different among different periods. Thus, we 

divide the contest into four different periods that are pre-event, no-event, rehearsals and semi-

finals, as well as grand final periods. Pre-event period is the period before the first rehearsal 

happened. Literally, no-event periods do not have any hard information coming in to the 

markets. Rehearsals and semi-finals periods cover all the rehearsals and semi-finals. As 

expected, different period does have different price setting behaviour. This can be reflected 

from the summary statistics and regression results. Detailed discussion is presented in the 

section 4.2. 

We focus on the good level in this paper, each possible outcome in a specific market provided 

by a single broker is defined as a unique good. For example, Betfair (a betting agency) offers 

the odds 23 for Armenia winning in the outright-winner market at 05 May 2017 20:30:54, 

which is defined as a unique good at that time. Unfortunately, we do not have information on 

trading volumes. Thus, we cannot capture the momentum and trend. However, the full coverage 

of price data is long enough to allow us accurately measure broker entry and exit, impact of 

arrival information, and price behaviour during the whole contest. In short, this dataset on 
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online betting prices provides a relatively comprehensive information on online pricing 

behaviour. 

 

3.1. Summary of the Data  

Notation 

We use ܹܫ ௖ܲ,௕,௠,௧ to denote the implied win probability that is offered by broker (seller) b 

for country (good) c in market m at time t. We denote the set of all participating countries, all 

brokers, all markets, and all the time as C= {1, …, N}, B= {1, …, S}, M= {1, …, L}, and T= 

{1, …, T}, respectively, where N is the number of participating countries in the dataset and S 

is the number of brokers. We use subscripts c, b, and m to indicate a specific subset of C, B, or 

M that correspond to a given participating country or broker or market. For example, ௕ܰ,௠ is 

the number of goods offered by broker b, and ܥ௕,௠ is a subset of C that indicates the set of all 

goods offered by broker c in market m. Similarly, ܵ௖,௠ is the number of brokers offering good 

c, and ܤ௖,௠ belongs to the set B that contains all brokers that offer good c in market m. 

 

Price Distribution 

It is important to know how odds are distributed in these markets. If the odds are randomly 

distributed, the market is inefficient, which means the odds may not adjust across the betting 

brokers. To illustrate this, we compute the average ln deviation of the IWP of broker b from 

the median IWP across brokers by using the equation below, 

ln ܹܲܫതതതതതത௖,௕,௠ ൌ ଵ

்
∑ ݈݊ሺܹܫ ௖ܲ,௕,௠,௧/ܹܫ෫ܲ௖,௠,௧ሻ௧  

Figure 1 shows the average ln IWP distribution for all the participating countries in outright 

winner market and top 10 finish market, respectively. The horizontal axis indicates deviations 

from the median IWP and the vertical axis is the density of deviations. In outright winner 

market, most IWP are within 1 unit of the median price. In top 10 finish market, most IWP are 

within 0.2 unit of the median price. The IWPs are mostly distributed around the median price. 

Especially, the densities of 0 deviation IWP in both markets have the highest weights. This 

means that most brokers tend to set the prices around or on the median prices. In other words, 

the IWPs are not randomly distributed, and these markets do have efficiency at a certain degree. 
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In order to see the effects of managerial attention on price dispersion predictors, we select 

the best 5 countries in outright-winner market and ranked 5 to 15 countries in top-10-finish 

market to run addition regressions. Compared to other participants, the selected countries are 

considered as having higher managerial attention. The summary statistics for the selected 

countries are also reported in each table. 

Figure 1. Distribution of Average ln IWP 

 

 

Table 1. Distribution of Average IWP as Percentage 

Note: All the IWP have been multiplied by 100 
 Outright-Winner Market Top-10-Finish Market 
 Mean sd N Mean sd N 
Panel A: Pre-Event (Time: 29Apr2017 21:20:45 – 30Apr2017 08:00:00) 
 All Participating Countries All Participating Countries 
Average IWP 3.77 8.57 2,184 - - 0 
 Best 5 Countries Only Ranked 5-15 Countries Only 
Average IWP 8.47 4.99 260 - - 0 
       
Panel B: No-Event After the First Rehearsal 
 All Participating Countries All Participating Countries 
Average IWP 3.75 9.58 39,470 30.54 26.05 33,205 
 Best 5 Countries Only Ranked 5-15 Countries Only 
Average IWP 8.47 7.27 5,015 43.17 24.15 8,500 
       
Panel C: Rehearsals and Semi-Finals 
 All Participating Countries All Participating Countries 
Average IWP 3.93 9.63 33,803 33.01 27.25 28,812 
 Best 5 Countries Only Ranked 5-15 Countries Only 
Average IWP 10.08 9.93 4,670 44.08 23.47 8,150 

 
Panel D: Grand Final (Time: 13May2017 20:00:00 – 13May2017 23:34:54) 
 All Participating Countries All Participating Countries 
Average IWP% 4.88 10.84 4,550 42.37 30.91 3,952 
 Best 5 Countries Only Ranked 5-15 Countries Only 
Average IWP% 17.44 17.79 875 46.85 23.77 1,520 
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Table 1 reports the descriptive statistics of the average implied win probabilities as 

percentage, ܹܲܫതതതതതത௖,௠,௧%, and standard deviations among the four different panels for outright-

winner market and top-10-finish market. In general, the IWPs in top-10-finish market are about 

10 times higher than the IWPs in outright-winner market. This is because top-10-finish market 

is betting on the best 10 countries whereas outright-winner market focus on the winner only.  

It is also reasonable that the average IWPs are increasing from Panel A to Panel D that some 

participating countries are eliminated during the semi-finals and therefore increases the average 

win probabilities. Compared to the average IWPs of all participating countries, the selected 

countries with higher level of managerial attention have higher IWPs. This indicates that 

betting brokers put more attentions on expensive or favourite bets. 

 

3.2. Price Dispersion Measures 

We use 4 different measures to calculate the level of price dispersion. The measures are 

standard deviation (SD), coefficient of variation (CV) of the IWPs, the difference between the 

highest and lowest IWPs (H-L), and the difference between 75 percentiles and 25 percentiles 

of the IWPs (p75/p25). Table 2 reports the summary statistics of the price dispersion measures 

for outright-winner market and top-10-finish market, respectively. We use the following 

equations to calculate these different measures: 

Standard Deviation: ܵܦ௖,௠,௧ ൌ ට
∑ ሺூௐ௉೎,್,೘,೟ିூௐ௉തതതതതത೎,೘೟ሻమ್

ௌ೎,೘ିଵ
 

Coefficient of Variation: ܥ ௖ܸ,௠,௧ ൌ  തതതതതത௖,௠,௧ܹܲܫ/௖,௠,௧ܦܵ

Highest – Lowest Odds: ܪ െ ௖,௠,௧ܮ ൌ max	ሺܹܫ ௖ܲ,௕,௠,௧ሻ െ min	ሺܹܫ ௖ܲ,௕,௠,௧ሻ 

75 percentiles – 25 Percentiles: 25݌/75݌௖,௠,௧ ൌ p75	ሺܹܫ ௖ܲ,௕,௠,௧ሻ െ p25ሺܹܫ ௖ܲ,௕,௠,௧ሻ 

Table 2 shows the summary statistics of the 4 different price dispersion measures among 

different periods for all participating countries and selected countries only in outright-winner 

market and top-10-finish market, respectively. As shown, though shocks come into markets for 

different periods at very different frequencies, the levels of price dispersions do not have huge 

difference among different periods. This illustrates that the level of price dispersion may be not 

affected by the frequency of shocks. In other words, the level of price dispersion would not be 

changing significantly with the process of asset fundamentals revealing. Comparing all 
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participating countries, the selected countries with higher managerial attentions have higher 

price dispersion except the measure coefficient of variation. Coefficient of variation is 

generalised by the mean level, so it could have different trend from other measures. This shows 

that higher level of managerial attention increases scale of the price setting among sellers. 

Table 2. Summary of Different Measures of Price Dispersion 
 

 Outright-Winner Market  
(Number of Brokers > 3) 

 Top-10-Finish Market  
(Number of Brokers > 3) 

    
Note: Except coefficient of variation, all other measures have been multiplied by 100. 
 
Panel A: Pre-Event (Time: 29Apr2017 21:20:45 – 30Apr2017 08:00:00)

 Mean sd N  Mean sd N 
 All Participating Countries All Participating Countries 

Standard Deviation  0.61 0.53 2,184  - - 0 
Coefficient of Variation 0.27 0.10 2,184  - - 0 
Highest – Lowest 2.33 2.21 2,184  - - 0 
p75 - p25 0.66 0.64 2,184  - - 0 

 Best 5 Countries Only  Ranked 5-15 Countries Only 
Standard Deviation  1.29 0.63 260  - - 0 
Coefficient of Variation 0.16 0.05 260  - - 0 
Highest – Lowest 4.67 2.40 260  - - 0 
p75 - p25 1.29 1.23 260  - - 0 
        
Panel B: No-Event After the First Rehearsal 

 All Participating Countries All Participating Countries 
Standard Deviation  0.56 0.50 39,428  1.23 1.11 29,942 
Coefficient of Variation 0.32 0.15 39,428  0.06 0.05 29,942 
Highest – Lowest 2.13 1.97 39,428  2.94 2.86 29,942 
p75 - p25 0.59 0.62 39,428  1.44 1.55 29,942 
 Best 5 Countries Only  Ranked 5-15 Countries Only 
Standard Deviation  1.16 0.59 5,010  1.53 1.25 7,430 
Coefficient of Variation 0.20 0.15 5,010  0.05 0.04 7,430 
Highest – Lowest 4.35 2.46 5,010  3.76 3.55 7,430 
p75 - p25 1.13 0.91 5,010  1.82 1.64 7,430 
        
Panel C: Rehearsals and Semi-Finals 

 All Participating Countries All Participating Countries 
Standard Deviation  0.54 0.52 33,780  1.44 1.42 28,526 
Coefficient of Variation 0.32 0.15 33,780  0.07 0.06 28,526 
Highest – Lowest 2.07 2.04 33,780  3.65 4.00 28,526 
p75 - p25 0.57 0.65 33,780  1.68 1.63 28,526 
 Best 5 Countries Only  Ranked 5-15 Countries Only 
Standard Deviation  1.16 0.66 4,670  1.85 1.95 8,070 
Coefficient of Variation 0.18 0.13 4,670  0.06 0.07 8,070 
Highest – Lowest 4.38 2.68 4,670  4.94 5.81 8,070 
p75 - p25 1.23 0.93 4,670  1.96 1.79 8,070 

 
Panel D: Grand Final (Time: 13May2017 20:00:00 – 13May2017 23:34:54) 

 All Participating Countries All Participating Countries 
Standard Deviation  0.75 1.45 4,280  1.20 1.20 3,224 
Coefficient of Variation 0.29 0.16 4,280  0.05 0.05 3,224 
Highest – Lowest 2.06 3.90 4,280  2.65 3.13 3,224 
p75 - p25 1.01 2.32 4,280  1.43 1.32 3,224 
 Best 5 Countries Only  Ranked 5-15 Countries Only 
Standard Deviation  2.21 2.55 873  1.46 1.62 1,240 
Coefficient of Variation 0.24 0.25 873  0.04 0.06 1,240 
Highest – Lowest 6.17 6.65 873  3.29 4.43 1,240 
p75 - p25 2.93 4.28 873  1.62 1.52 1,240 
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3.3. Predictors of Price Dispersion  

Broker Turnover     Although the data set includes 23 brokers in total, brokers can freely enter, 

exit, and re-enter the market. Therefore, the number of brokers for a bet may vary over time. 

To capture the entry and exit effect, we use broker turnover to measure how many brokers are 

active in the markets. The broker turnover is defined as the number of active brokers at time t, 

ܵ௖,௠,௧, over the number of brokers at the corresponding sub-period, ܵ௖,௠,௣. Sub-period is the 

period between two different events. For example, the first sub-period is from the first 

observation to the first rehearsal and the second sub-period is from the beginning of first 

rehearsal to the end of first rehearsal, and so on. Eventually, the contest is divided into 35 sub-

periods (see appendix Table A1). Thus, the barriers to entry is higher if the turnover is lower. 

௖,௠,௧ݎ݁ݒ݋݊ݎݑܶ ൌ 	 ܵ௖,௠,௧/ܵ௖,௠,௣ 

 

Size of Changes     After a shock, brokers increase (decrease) the prices reacting to higher 

(lower) chances of the participating countries to promotion. The lowest IWP and the second 

lowest IWP we can observe are 
ଵ

଻ହଵ
 and 

ଵ

଻଴ଵ
 respectively. The difference between 

ଵ

଻଴ଵ
 and 

ଵ

଻ହଵ
 is 

approximately 0.000095, thus we use ߯௖,௕,௠,௧ ൌ ܹܫ∆ሼห߇	 ௖ܲ,௕,௠,௧ห ൐ 0.00009ሽ as the indicator 

function for a non-zero price change, and П௖,௠,௧ ൌ 	∑ ߯௖,௕,௠,௧௕  as the number of observed non-

zero price changes for country c in market m at time t. Then, the absolute size of changes for 

participating country c in market m at time t is, 

ห∆ܹܫ ௖ܲ,௠,௧ห ൌ 	
∑ ห∆ܹܫ ௖ܲ,௕,௠,௧ห௕ ∙ ߯௖,௕,௠,௧

П௖,௠,௧
 

 

Frequency     We use the IWP changing frequency as a proxy of the level of price stickiness. 

High frequency of price changes indicates that brokers can easily change the prices, i.e. the 

level of price stickiness is low. The frequency is calculated for every 10 minutes. We compute 

the frequency of price changing per quote line as the number of non-zero price changes divided 

by the ratio of time gap between ݐ߂ and 10 minutes, where ݐ߂ is the time gap between two 

neighbouring observations and is observed in minutes. This measure is aggregate to good level. 

We denote the total number of price changes including zero changes per quote line as ܦ௖,௠,௧. 

Therefore, the proportion of price changes across brokers can be written as ݖ௖,௠,௧ ൌ
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∑ ߯௖,௕,௠,௧௕  ,௖,௠,௧. Thus, we have the equation belowܦ/

௖݂,௠,௧ ൌ ሺ	௖,௠,௧/ݖ
ݐ߂
10
ሻ 

 

Proportion of Price Changes     In this paper, the frequency of price changes is equivalent to 

the proportion of price changes for every 10 minutes. However, frequency cannot identify 

whether the price change is positive or negative. Therefore, we use proportion of price changes 

with positive or negative sign as an alternative measure of price changing frequency. We use 

П௖,௠,௧
ା  and П௖,௠,௧

ି  to denote the number of positive changes and negative changes per quote line, 

respectively. ∆ܹܫ ௖ܲ,௕,௠,௧ is the size of changes of participating country c of broker b in a given 

market m at time t. Thus, we count 1 positive change for every ∆ܹܫ ௖ܲ,௕,௠,௧	. ߯௖,௕,௠,௧ ൐ 0 and 1 

negative change for every ∆ܹܫ ௖ܲ,௕,௠,௧ 	 ∙ 	߯௖,௕,௠,௧ ൏ 0 per quote line. Therefore, the proportion 

of price changes for every 10 minutes can be expressed as, (we denote proportion of positive 

changes as ܲ ௖ܲ,௠,௧ and proportion of negative changes as ܲ ௖ܰ,௠,௧) 

ܲ ௖ܲ,௠,௧ ൌ П௖,௠,௧
ା ∙ ሺ

ݐ߂
10
ሻ/ܦ௖,௠,௧ 

ܲ ௖ܰ,௠,௧ ൌ П௖,௠,௧
ି ∙ ሺ

ݐ߂
10
ሻ/ܦ௖,௠,௧ 

 

Length of Price Spells     Notably, length of price spells means the time since last observed 

non-zero change. length of price spells is designed for measuring the life time of a price in the 

market, which is also a measure of the level of price rigidity. We define the length of price 

spells per quote line as below, 

௖,௠,௧ݏ݈݈݁݌ܵ	݁ܿ݅ݎܲ	݂݋	݄ݐ݃݊݁ܮ ൌ
ଵ

ௌ೎,೘೟
∑ ௖,௕,௠,௧௕ݏ݈݈݁݌ܵ	݁ܿ݅ݎܲ	݂݋	݄ݐ݃݊݁ܮ . 

 

Figures 2 shows the length of price spells for the 26 final qualified countries during the grand 

final broadcasting period. In outright-winner market, the length is increasing with the increase 

of ranking. In top 10 finish market, the countries around 10 have the shortest length of price 

spells, the countries ranked 20 and above have relatively longest length of price spells. In other 

words, the degree of price rigidity is considerably smaller when the goods have higher level of 
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managerial attention. 

 

Figure 2. Length of Price Spells and Rankings of the Country 
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The first two row of each panel in Table 3 shows the number of brokers and broker turnover 

for all participating countries and the selected countries, respectively. The mean of number of 

brokers in live periods of both tables are smaller than the no event and rehearsals periods. For 

both markets, the broker turnovers are higher than 0.95 during the no-event and rehearsals and 

semi-finals periods. However, on average, only 15 percent of brokers in outright-winner market 

and 58 percent in top-10-finish market still trading during the grand final period. This indicates 

that it is easier to enter or re-enter the markets during the periods where markets are not 

intensive, but it is not easy for sellers to survive when markets are intensive. 

The third rows and fourth rows report the absolute size of changes and price adjust frequency 

for every 10 minutes. The average size of changes and changing frequency for panel B and 

panel C are approximately equal to 0 and most of them are 0. This is that brokers do not adjust 

their price very frequent when sellers anticipate that no significant shocks are coming into the 

market. The average changing frequency increases to 0.19 in outright-winner market and 0.13 

in top-10-finish market. This is because more shocks can be observed during the grand-final 

period, brokers tend to adjust the prices more frequent to react to the more frequent arrival 

shocks. In addition, the frequency is increased by 0.06 during the grand final period in outright-

winner market, which indicates that higher level of managerial attention indeed increases the 

price changing frequency when markets are more intensive. 

The last row in each panel of Table 3 reports the length of price spells. Although the it is 

decreasing sharply from no-event periods to grand final periods, we can still observe about 11 

hours and 6 hours in outright-winner market and top-10-finish market, respectively. Compared 

with all participating countries, the selected countries with higher managerial attention have 

considerable shorter length of price spells. One may interpret this as suggesting managers put 

most of their attentions on the most uncertain bets and they do not care the bet that has an 

extremely high probability to win or loss. In other words, managerial attention helps to reduce 

the price rigidity. 
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Table 3. Summary Statistics of Variables 

 Outright-Winner Market (S > 3)  Top-10-Finish Market (S > 3) 
Note: Frequency and Size of Changes are calculated every 10 mins; The Length of Price Spells are measured in days. 

 
Panel A: Pre-Event (Time: 29Apr2017 21:20:45 – 30Apr2017 08:00:00) 
 Mean sd Median N  Mean sd Median N 

 All Participating Countries All Participating Countries 
Number of Brokers (S) 18.61 0.52 19.00 2,184  - - - 0 
Broker Turnover 0.98 0.03 1.00 2,184  - - - 0
Frequency 0.00 0.00 0.00 2,142  - - - 0
Size of Changes 0.00 0.00 0.00 2,142  - - - 0
Length of Price Spells   0.20 0.11 0.20 2,142  - - - 0

 Best 5 Countries  Ranked 5-15 Countries Only 
Number of Brokers (S) 18.65 0.48 19.00 260  - - - 0 
Broker Turnover 0.98 0.03 1.00 260  - - - 0
Frequency 0.00 0.00 0.00 255  - - - 0
Size of Changes 0.00 0.00 0.00 255  - - - 0
Length of Price Spells   0.20 0.12 0.20 255  - - - 0 

 
Panel B: No-Event After the First Rehearsal 

 All Participating Countries All Participating Countries 
Number of Brokers (S) 18.08 2.64 18.00 39,428  5.95 1.60 6.00 29,942 
Broker Turnover 0.95 0.09 1.00 39,428  0.99 0.03 1.00 29,942 
Frequency 0.01 0.03 0.00 39,428  0.00 0.02 0.00 29,942 
Size of Changes 0.00 0.00 0.00 39,428  0.00 0.00 0.00 29,942 
Length of Price Spells   1.55 0.83 1.46 39,428  1.32 0.83 1.20 29,942 

 Best 5 Countries  Ranked 5-15 Countries Only 
Number of Brokers (S) 17.92 2.74 17.00 5,010  6.06 1.68 6.00 7,430 
Broker Turnover 0.94 0.10 1.00 5,010  0.99 0.03 1.00 7,430 
Frequency 0.01 0.04 0.00 5,010  0.00 0.03 0.00 7,430 
Size of Changes 0.00 0.00 0.00 5,010  0.00 0.00 0.00 7,430 
Length of Price Spell   1.17 0.81 1.06 5,010  1.14 0.76 0.94 7,430 

 
Panel C: Rehearsals and Semi-Finals 

 All Participating Countries All Participating Countries 
Number of Brokers (S) 18.63 2.49 19.00 33,780  6.97 2.17 6.00 28,526 
Broker Turnover 0.95 0.09 1.00 33,780  0.97 0.09 1.00 28,526
Frequency 0.01 0.05 0.00 33,780  0.01 0.05 0.00 28,526
Size of Changes 0.00 0.00 0.00 33,780  0.00 0.00 0.00 28,526
Length of Price Spells   1.29 0.82 1.16 33,780  0.96 0.77 0.77 28,526

 Best 5 Countries  Ranked 5-15 Countries Only 
Number of Brokers (S) 18.75 2.46 20.00 4,670  7.13 2.04 7.00 8,070 
Broker Turnover 0.95 0.08 1.00 4,670  0.97 0.09 1.00 8,070
Frequency 0.02 0.07 0.00 4,670  0.01 0.07 0.00 8,070
Size of Changes 0.00 0.00 0.00 4,670  0.00 0.00 0.00 8,070
Length of Price Spells   0.93 0.78 0.69 4,670  0.77 0.70 0.49 8,070 

 
Panel D: Grand Final (Time: 13May2017 20:00:00 – 13May2017 23:34:54)

 All Participating Countries All Participating Countries 
Number of Brokers (S) 7.76 2.71 7.00 4,280  4.66 1.41 4.00 3,224 
Broker Turnover 0.41 0.14 0.37 4,280  0.58 0.18 0.50 3,224
Frequency 0.19 0.67 0.00 4,280  0.13 0.49 0.00 3,224
Size of Changes 0.00 0.03 0.00 4,280  0.00 0.02 0.00 3,224
Length of Price Spells   0.26 0.26 0.20 4,280  0.21 0.25 0.09 3,224

 Best 5 Countries  Ranked 5-15 Countries Only 
Number of Brokers (S) 7.77 2.59 7.00 873  4.66 1.41 4.00 1,240 
Broker Turnover 0.41 0.14 0.37 873  0.58 0.18 0.50 1,240
Frequency 0.25 0.65 0.00 873  0.12 0.47 0.00 1,240
Size of Changes 0.01 0.05 0.00 873  0.00 0.02 0.00 1,240
Length of Price Spells   0.08 0.13 0.02 873  0.15 0.17 0.07 1,240
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4. The Model and Results 

4.1. The Model 

This paper studies price setting behaviour in online betting market. We use fixed effects model 

to test the contributions of several predictors on price dispersion. However, standard techniques 

may fail take the spatial and temporal forms of cross-sectional correlation into account. Driscoll 

and Kraay (1998) introduce a nonparametric covariance matrix estimator for fixed-effects 

panel regression. The standard errors produced by this method are heteroscedasticity consistent 

and robust to the spatial and temporal forms. 

௖,௠,௧݊݋݅ݏݎ݁݌ݏ݅ܦ	݁ܿ݅ݎܲ ൌ ௖,௠ܺ௖,௠,௧ߚ ൅ ௖,௠ߙ ൅  ௖,௠,௧ߤ

Where, 

 ;௖,௠ (c = 1 … N, m = 1 … L) are the unknown intercepts for each specific goodߙ -

- ܺ௖,௠,௧ are predictors of price dispersion; 

 ;௖,௠ are the coefficients for the predictorsߚ -

 .௖,௠,௧ are the error termsߤ -

 

4.2. Results and Discussions 

Previous studies emphasise five broad sources of price dispersion. First, the level of market 

competition has impact on the level of price dispersion. The second source is search cost. 

Searching for the lowest price is costly for consumers. Third, sellers set prices at different times 

and frequencies in order to react arrival shocks that include new information of the product 

fundamental value, and demand and supply conditions (Nakamura et al 2011). Fourth, price 

discrimination causes price dispersion. Sellers set a good at different prices to different group 

of consumers (Kaplan and Menzio 2015). Fifth, managers of the business face costs of 

managerial attention (Ellison et al 2016). In the betting market, price discrimination is rarely 

observed. Thus, we run panel regressions with fixed effect to explore the importance of these 

sources on price dispersion.  

As we focus on outright-winner market and top-10-finish market, we run regressions 

separately for each market. The regression results will full predictors for standard deviation are 

presented in Table 4. The results for other price dispersion measures are relegated into appendix 
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(Table B2- B4). Table 5 shows the results for the selected countries with higher managerial 

attention. However, we are unable to estimate the pre-event period (panel A) by using the 

nonparametric covariance matrix estimator, because the variance matrix for panel A is highly 

singular. Thus, we use fixed effect model with sandwich estimator in panel A and the results 

are relegated into appendix (Table B1). 

In betting markets, we tend to find that the degree of price dispersion has different 

dynamics under different markets and levels of managerial attention. The signs of the estimated 

coefficients on some variables are different between outright-winner and top-10-finish market, 

such as ln number of brokers (measuring the competition level of the markets), broker turnover 

(measuring the difficulty of entry), and length of price spell (measuring the degree of price 

rigidity).  If several conditions are achieved, the price dispersion could be minimised or even 

be eliminated.  

As the special properties of gambling markets, search costs models, which indicate that a 

higher unit price gives higher returns on search and therefore encourages consumers to search 

the lowest price and leads to a lower price dispersion, are no longer suitable. We apply 

quadratic form of median IWP as the proxy of price level in both markets in which higher IWP 

means higher price. These two markets show similar magnitudes of the estimated coefficients 

on median IWP. As the signs of the median IWPs are all positive and the signs of the squared 

median IWP are all negative, the price dispersion would be minimised if the median IWP is 

extremely low or extremely high (maximised if the median IWP is between 0.25 to 0.60). In 

other words, higher uncertainty, i.e. moderate price level, is associated with higher price 

dispersion in gambling markets. This is reasonable as the higher the uncertainty the more 

difficult for brokers to estimate the win probability.  

We find that the level of market competition has significant impact on the level of price 

dispersion. However, our results do not consistent with any previous studies. We use ln number 

of brokers as a proxy of market competition. These two markets show opposite results. In 

outright-winner market, a larger number of sellers is associated with a smaller price dispersion. 

However, the sign of the coefficients are positives in top-10-finish market. This indicates that 

competition decreases the price dispersion in outright-winner market and increases the price 

dispersion in top-10-finish market. This may due to the difference of the market structures? 

Broker turnover – Berries to entry? 

Consistent with the price stickiness model and menu costs model (Calvo 1983; Sheremirov 

2015), our results show that higher proportion of price changes at a time tend to lower price 

dispersion. The menu costs are negligible in online betting markets. Thus, brokers should be 
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able to adjust the prices to react arrival shocks and changes in demand instantly. In other words, 

betting odds can easily catch up with the revealed fundamental values of the bets, which 

reduces the price dispersion. Absolute size of changes is an alternative proxy of price stickiness. 

Our results suggest that larger absolute size of price changes produces higher price dispersion. 

This estimation is consistent with the predictions of stick-price models that predict a negative 

relationship between proportion of price changes and size of changes.  

Length of price spell – price rigidity? 

We control the level of managerial attentions by dividing the markets into four panel in 

which the level of managerial attention is increasing from panel A to panel D. The costs of 

managerial attention are higher when the level of managerial is lower. In addition, we can also 

see the effects of managerial attention on price setting behaviour by comparing the difference 

between Table 4 and Table 5. Some rules can be found from our results. First, managerial 

attention does not impact the relationship between any proxies and the level of price dispersion. 

Second, proportion of IWP changes tend to be more significant and powerful when managerial 

attention is higher, as the magnitude of the coefficients are larger. Third, higher costs of 

managerial attention generally increase the prediction power of price level on price dispersion. 

One may interpret this result as suggesting that managers are easier to monitor and match their 

competitors’ price when the costs of managerial attention is lower, which eliminate the 

predictor power of price level. These evidences suggest that price setting behaviour indeed 

highly depends on the level of managerial attention. 

Overall, the regression results suggest that price dispersion can be affected by multiple 

sources. In online gambling market, the level of market competition, search costs, price 

stickiness, and managerial attentions are important factors to predict price dispersion. The 

results for other price dispersion measures are consistent. In addition, the estimate results are 

still consistent after removing seller fixed effects as shown in appendix C. 
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5. Conclusion 

This paper documents price setting behaviour in online betting markets. Since the popularity 

of digital device, the price dispersion for online retail sectors has been linked to the role of 

tangible frictions, such as competition, low synchronisation of price changes, and price 

discrimination (Gorodnichenko et al., 2017; Dai et al 2014; Baye, Morgan & Scholten, 2004). 

Using the unique high frequency dataset of the Eurovision Contest 2017 betting markets, 

which contains 42 participating countries 23 betting agencies and 19 markets, we find the 

presence of sizable and persistent price dispersion. In the environment with different levels of 

market intensity, we find that managerial attention indeed has strong impact on price setting 

behaviour.  

During the periods with low information intensity and high costs of managerial attention, the 

price dispersion is significantly linked to price level. In the environment where the information 

intensity and managerial attention are high, the significance of price level disappear but the 

price changing frequency tends to be more significant and powerful to predict price dispersion. 

However, higher level of managerial attention does not help to reduce price dispersion. 

We also find that the relationship between number of brokers and price dispersion can be 

either positive or negative, depending on the market structure. This finding is absent from 

previous studies (Gorodnichenko & Talavera, 2017; Stavins, 2001). More frequent price 

changes reduce price dispersion. The size of changes is positively associated with price 

dispersion. These are consistent with price stickiness models (Calvo 1983; Sheremirov 2015). 

Furthermore, search costs models are not valid in betting markets that have some unique 

properties. Price dispersion tends to be minimised for the bets with extreme high or low IWPs. 

Hence, this is not consistent with any previous studies. 

Specifically, it is possible that the price dispersion is very small under certain conditions in 

a market. We do observe no price dispersion 20 minutes before the final public voting in top-

10-finish market. This implies that betting brokers can efficiently reach a consensus a short 

while before the realisation of final outcomes.  
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Appendix A 

Table A1. Rehearsals and Broadcastings Timetable 

Event Date and Time (BST) (Year 2017) 
1ST REHEARSAL FOR 1ST SEMI‐FINAL 30apr 08:00:00 -- 30apr 17:20:00 
1ST REHEARSAL FOR 1ST SEMI‐FINAL 01may 08:00:00 -- 01may 17:20:00 
1ST REHEARSAL FOR 2ND SEMI‐FINAL 02may 08:00:00 -- 02may 17:20:00 
1ST REHEARSAL FOR 2ND SEMI‐FINAL 03may 08:00:00 -- 03may 17:20:00 
2ND REHEARSAL FOR 1ST SEMI‐FINAL 04may 08:00:00 -- 04may 17:35:00 
2ND REHEARSAL FOR 1st & 2nd SEMI‐FINAL 05may 08:00:00 -- 05may 13:00:00 
1ST REHEARSAL FOR THE BIG FIVE + UKRAINE 05may 13:00:00 – 05may 19:50:00 
2ND REHEARSAL FOR 2ND SEMI‐FINAL  06may 08:00:00 -- 06may 15:45:00 
2ND REHEARSALFOR THE BIG FIVE + UKRAINE 07may 08:00:00 -- 07may 15:00:00 
1ST SEMI‐FINAL ‐ DRESS REHEARSAL 1 & 2 08may 10:00:00 -- 08may 16:30:00 
1ST SEMI‐FINAL ‐ DRESS REHEARSAL 3  09may 11:00:00 -- 09may 20:00:00 
*1ST SEMI‐FINAL BROADCAST  09may 20:00:00 -- 09may 22:14:28 
2ND SEMI‐FINAL ‐ DRESS REHEARSAL 1& 2 10may 09:00:00 -- 09may 20:00:00 
2ND SEMI‐FINAL ‐ DRESS REHEARSAL 3  11may 11:00:00 -- 11may 20:00:00 
*2ND SEMI‐FINAL BROADCAST  11may 20:00:00 -- 11may 22:15:00 
GRAND FINAL ‐ DRESS REHEARSAL 1 & 2 12may 10:30:00 -- 12may 23:30:00 
GRAND FINAL ‐ DRESS REHEARSAL  13may 09:30:00 -- 13may 20:00:00 
*GRAND FINAL BROADCAST  13may 20:00:00 – 13may 23:45:50 
FINAL RESULTS RELEASED  13may 23:33:50 

Note: Each period and every period between 2 events is considered as an individual sub-period. 

 

 

 

Table A2. Lists of Participating Countries 

First Semi-Final Participating Countries 

Albania Armenia* Australia** Azerbaijan* Belgium** Cyprus* 

Czech Finland Georgia Greece* Iceland Latvia 

Moldova** Montenegro Poland* Portugal*** Slovenia Sweden** 

Second Semi-Final Participating Countries 

Austria* Belarus* Bulgaria** Croatia* Denmark* Estonia 

Fyr Macedonia Holland* Hungary** Ireland Israel* Lithuania 

Malta Norway** Romania** San Marino Serbia Switzerland 

Big Five + Ukraine 

France* Germany* Spain* UK* Italy** Ukraine* 

Note: * Promoted to Grand Final; ** Final Top-10; *** Winner of the Contest 
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Figure A1. Screenshot of Betting Odds Comparison Website 

 

 

 

Figure A1 shows a screenshot from easyodds.com. The first column contain a number of 

betting events in a game. Each row of the first column is defined as a unqiue good. The first 

row shows the betting agents. The numbers are the decimal odds. The odds in yellow backgroud 

are the cheapest prices. 
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Figure A2. Odds in the decimal form 

 

 

 

Figure A2 shows the fractions form odds that are equalivent to the decimal odds in Figure A1. 
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Table A3. Quartile Changes of Price Level Ranking of Brokers 

Caption: Each broker has a rank of its price level at each observed time. We classify the price 
level to 4 levels. For example, if the price offered by broker B is top 25% cheap at t-1 and 
becomes to 2nd quartile cheap in the outright winner market, then this broker belongs to the 
first row of second column in the outright-winner market. The sum of each row is equal to 
100%.  

Outright-Winer Market 
 

  Price Level of Brokers at t  
  1st quartile 2nd quartile 3rd quartile 4th quartile N 

P
ri

ce
 L

ev
el

 o
f 

B
ro

k
er

s 
at

 t
-1

 1st quartile 
98.86% 0.99% 0.09% 0.06% 610,521

2nd quartile 
1.81% 96.64% 1.47% 0.08% 318,636

3rd quartile 
0.28% 1.63% 96.80% 1.28% 262,804

4th quartile 
0.18% 0.17% 1.43% 98.22% 223,738

       
Top-10-Finish Market 

 
  Price Level of Brokers at t  
  1st quartile 2nd quartile 3rd quartile 4th quartile N 

P
ri

ce
 L

ev
el

 o
f 

B
ro

k
er

s 
at

 t
-1

 1st quartile 
99.47% 0.43% 0.09% 0.01% 212,849

2nd quartile 
0.99% 97.90% 1.06% 0.05% 78,599

3rd quartile 
0.42% 0.94% 98.09% 0.56% 73,489

4th quartile 
0.36% 0.16% 1.07% 98.41% 36,646

 

As shown in Table A3, most brokers set prices within the cheapest quartiles. The expensive 

brokers tend to be expensive, and cheap brokers tend to offer cheap prices. 
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Table A4. Direction of Odds Changes 

 

Outright-Winner Market 
 Time: 29Apr2017 -- 13may2017 (Number of Brokers > 3) 

 

 Percentage of Brokers who Decrease Odds at t 
 

 

 
0 0-25% 25%-50% > 50% 

P
er

ce
n

ta
ge

 o
f 

B
ro

k
er

s 
w

h
o 

In
cr

ea
se

 O
d

d
s 

at
 t

 0 
91.53% 3.18% 0.07% 0.01% 

0-25% 
4.61% 0.39% 0.02% 0.00% 

25%-50% 
0.07% 0.04% 0.08% 0.00% 

> 50% 
0.00% 0.00% 0.00% 0.00% 

 
Top-10-Finish Market 

Time: 29Apr2017 -- 13may2017 (Number of Brokers > 3) 

 

 Percentage of Brokers who Decrease Odds at t 
 

  0 0-25% 25%-50% 50%-75% 

P
er

ce
n

ta
ge

 o
f 

B
ro

k
er

s 
w

h
o 

In
cr

ea
se

 O
d

d
s 

at
 t

 0 97.78% 0.86% 0.09% 0.01% 

0-25% 1.14% 0.01% 0.00% 0.00% 

25%-50% 0.09% 0.00% 0.00% 0.00% 

> 50% 0.00% 0.00% 0.00% 0.00% 

 

Table A4 shows the percentage of price changes at time t across brokers. As shown, brokers 

tend to do not change their prices often. Even if they change prices, the changing directions are 

same at the most of times. Only no more than 1% observations have different changing 

directions. 

  



28 
 

Appendix B 

 

Table B1: Predictors of Price Dispersion at Per-Event Period 
 Panel A: Pre-Event Period 

(The period before the very first rehearsal) 
Market Outright-Winner Top-10-Finish 
 (1) (2) 
 SD SD 
Median IWP -5.978* - 
 (-2.625) - 
Median IWP sq 92.908** - 
 (3.480) - 
ln Number of Brokers 1.036 - 
 (1.220) - 
Broker Turnover -1.275 - 
 (-1.416) - 
Proportion of Increased IWP 0.016 - 
 (0.376) - 
Proportion of Decreased IWP -0.009 - 
 (-1.031) - 
Absolute Size of ln IWP 
Changes 0.473 

- 

 (0.463) - 
Length of price spells -0.003** - 
 (-2.826) - 
Δt 0.001** - 
 (2.832) - 
   
N 2142 0 
R-sq 0.345 - 

Notes: The table presents estimates of the regression (xtreg) of the standard deviation of implied win 
probability (IWP) during the pre-event period. The constant terms are included but not reported. The 
regression uses the sandwich estimator of variance. * and ** represent the 10 and 5percent significance 
level, respectively. 
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Appendix C 

Seller Fixed Effects 

Brynjolfsson & Smith (2000) suggests that the remain important sources of price 

dispersion in online markets are the reputation of sellers and trusts between sellers and 

consumers. These sources are likely to affect the price dispersion in online betting markets 

because of the differences between betting agencies. Therefore, we run the following 

regression to remove the seller fixed effects, 

ܹܫ ௖ܲ,௕,௠,௧
∗ ൌ ௖,௠ߙ ൅ ௕ߛ ൅  ௖,௕,௠,௧ߝ

where, 

ܹܫ - ௖ܲ,௕,௠,௧
∗  is predicted IWP of a bet (good); 

 ;௖,௠ is fixed effects of the betߙ -

 ;௕ is the seller fixed effectsߛ -

 .௖,௕,௠,௧ is the residualߝ -

Then, we report the price dispersion for the residual based on the predicted prices. The 

regression results are shown in Table C. The results are consistent with previous conclusions. 
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