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Abstract 

With the rise of popularity of basketball game, game result prediction become more 
popular and noticing as well. To predict the result of each Women College Basketball 
game, the prediction model is constructed. The prediction model is a linear model used 
to predict the strength of each basketball team played in Women’s College Basketball 
games and the “home court advantage”. This paper conducts the work in the R Language 
and Environment for Statistical Computing, and utilizes the data from the National 
Collegiate Athletic Association (NCAA) about these games in the past five seasons to fit 
the model and examine the accuracy of the model prediction. 
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1. Introduction 

As one of the most important ball game worldwide, basketball plays an imperative role in most 

people’s lives. Nowadays, specifically, it is a popular game among students, and most colleges take 

part in the College Women's Basketball League each year. While watching games, people always 

make some guesses about the game result and wonder which team would become the final winner 

this year based on their life experience. However, their assumptions would just be made based on 

their life experience without scientific evidence, which might make the prediction unreliable. 

Meantime, there are a large number of documents about analyzing baseball teams’ performance based 

on statistical values, while significantly fewer researches have analyzed other sports such as 

basketball [1]. 

Thus, in this work, we construct a linear model and fit it with data about 2014-2015 to 2018-2019 

Women’s College Basketball Games for the prediction of game results and discuss the basic results 

of the model prediction and the out-of-sample prediction. The data were obtained from National 

Collegiate Atheletic Association (NCAA) website[2]. Our work was conducted in the R Language 

and Environment for Statistical Computing[3].  

In this work, we discusses the process of obtaining, cleaning, and re-organizing the data, describes 

the process of building the linear model, and the basic results of the linear model and the out-of-

sample prediction. 

2. About the Data 

2.1 General Cleaning Work 

The raw HTML files contain total 351 women basketball teams’ game information from season 2014-

2015 to season 2018-2019. For each game, the game date, primary team, opponent team and game 
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result are being recorded. Some games also have their tournament name being recorded. However, 

there are also some special HTML codes inside the raw files we do not need.  

Therefore, In the data cleaning section, we aims to extract the data from the raw HTML files and 

process them to form a data frame x. The information about each game is corresponding to each row 

in x. There are 55169 rows and 11 column in x, which means that there are total 55169 games with 

their 11 types of information being recorded. 

For example,  

 

 

Figure 1. The raw HTML code containing information about the home game between Brown and 

Yale on Jan 18,2019 with other HTML codes we do not need. 

 

 

Figure 2. The data of this game after finishing cleaning process. 

 

Table 1. 11 variables appeared in x and their meanings. 

dates Game date myscores Game score of primary team 

teamname Name of primary team oppscores Game score of opponent team 

season Game season scorediff Score differential between two teams 

orgid The team ID number place Game location (home / away / neutral) 

opponent Name of opponent team 

gameid 

Game identifier 

(Combination of game date, primary team 

name, and opponent team name) 
result Win (W) or Lose (L) 

 

2.2 Data Cleaning Challenges 

2.2.1 Score of Each Game 

In the raw HTML files, the score of each game is recorded with the pattern “primary team score - 

opponent team score ”. However, we need to get the score of these two teams separately in order to 

find the score differential. To solve the problem, we save the score in HTML files into a matrix and 

take out the list containing the two scores without "-" in the middle of them by using splitting elements 

of a character vector. Next, we convert the list to several characters and transform them into numerical 

data. At last, we make a two-column matrix with one column for primary teams' scores and the other 

one for opponents' scores. 

For example,  
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Figure 3. The score of one game in raw HTML file. 

 

Figure 4. The score of this game after cleaning. 

 

2.2.2 Identifying Game Location 

In the raw HTML files, the location of each game was not be given in words but with the appearance 

of “@” sign in each opponent team name or each tournament name. Thus, to find the location of each 

game, we search the location of “@” sign inside each opponent team name. The opponent name with 

no “@” sign indicates a home game for the primary team, while having “@” at the beginning of the 

name indicates an away game for the primary team. If the “@” sign appears at the beginning of the 

tournament name, the game would be a neutral site game. 

For example, 

 

Figure 5. The home game between Yale and Harvard with Yale as the primary team. 

 

 

Figure 6. The away game between Harvard and Yale with Harvard as the primary team. 

 

 

Figure 7. The neutral site game between Yale and Boise St. 

 

2.2.3 Missing Games 

There are some games with certain teams, which belong to the division 1 team list, were dropped 

after dropping the games with teams outside division 1 list. To figure out this problem, we do a 

detective work using gameid and look for the teams with some missing games. We found out three 

types of errors causing this problem: 

As Figure 8 and 9 shows, there are three teams being recorded as their whole names when they are 

in teamname, while being recorded as their abbreviate names in opponents, which result in the 

missing rows after we dropping the teams outside division 1 based on the name of teams. To fix the 

problem, we replace their abbreviate names with the matched whole names.  

For example,  

Team “Kansas City” is being recorded as the abbreviate name “UMKC” when it is not the primary 

team. 

 

Figure 8. Example of one game that “Kansas City” is recorded as its whole name when it is the 

primary team. 
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Figure 9. Example of this game that “Kansas City” is recorded as “UMKC” when it is the opponent 

team. 

As Figure 10 and 11 shows, some opponent teams have their names being recorded as the combination 

of their own team names and the name of the tournaments in the raw HTML files. However, we just 

need the pure team name without the tournament name. To fix the problem, we use a special pattern 

to search these certain games with the special format of recorded name and only keep the pure team 

name in the data frame. 

For example,  

The game between CSUN and Washington St. was played in the tournament called “Warner Center 

Marriott Thanksgiving Basketball Classic”, but what we want is just “Washing St.” in the opponent. 

 

 

Figure 10. The information of a certain game in the raw HTML file. 

 

 

Figure 11. The information of that game in x. 

 

As Figure 12 shows, there are 2 games with the opponent having two “@” signs in the team name in 

the HTEML files, which not only making us hard to clean but also causing confusion when 

determining the place based on the location of “@” in team name. To fix the problem, we choose to 

ignore these games and delete them since there are only a relatively small number of games containing 

the issue. 

For example, 

There are two “@” signs in the HTML code of the game between Iona and Siena. 

 

 

Figure 12. One example that contains two “@” signs in the HTML code of the game between Iona 

and Siena. 

 

2.2.4 Duplicated Games 

We realized that each game is recorded twice in x due to the switch of teamname and opponents like 

Figure 13 shows.  

For example,  

 

 

 

Figure 13. Two rows containing the information about one game. 

 

However, we only need one of the two rows of each game to do the analysis and fit in the model later, 

avoiding using the score differences of each game twice. Thus, to drop the duplicated games, we 

search the rows with the same gameid and delete one of them. 
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3. Linear Prediction Model 

The past research utilized the multiple regression, discriminate analysis, or logistic regression 

analysis to predict the game result of possibility of winning games according to the strengths and 

scores of team members[4, 5, 6]. In this study, we employed a linear regression model to predict the 

game results based on both the strength of each whole team and the home court advantage. 

3.1 Basic Model without Home Court Advantage 

We will first describe the basic model, ignoring the home court advantage, which is using the linear 

model to find the coefficient of each team representing the strength of each team so that we could 

predict the result of each game with the score differential of it.  

For example,  

the score differential of the game between Yale and Harvard = the coefficient β of Yale - the 

coefficient β of Harvard + error term.  

To build the basic model, we will firstly do the dummy-coding of indicator variables we need. Thus, 

we construct a model matrix, mm, with the number of games in one season as the number of rows of 

mm and the number of all teams in one season as the number of columns of mm, and we name each 

column with the name of all teams appeared in both teamname and opponents in that season. Then, 

fill teamname and opponents of each row with 1 and -1 respectively since we want to do the 

subtraction of score difference between each teamname and opponents in each game. After building 

the matrix, we choose the very first team “A&M-Corpus Christi” as the baseline of our model - in 

other words, let all other teams comparing their team strength with team “A&M-Corpus Christi” to 

show the difference in ability more obviously. 

For example,  

Table 2. The stimulated matrix of mm. 

 Yale Harvard Cornell 

1 1 -1 0 

2 0 1 -1 

3 -1 0 1 

 

Table 3. The explanation of the model matrix. 

Explanation of the model matrix 

Yale and Harvard’s game with Yale as the primary team 

Harvard and Cornell’s game with Harvard as the primary team 

Yale and Cornell’s game with Cornell as the primary team 

The “0”s in Table 2 indicate that those teams are not involved in the game at that row. 

 

3.2 Final Model with Home Court Advantage 

Other than the teams’ own abilities, game location factors suggested that, generally, teams at home 

have more support from spectators than do visitors, and thus have a greater home court advantage 

that could influence the game result in some ways[7]. The home advantages as weak as 53% and as 

strong as 72% have been observed in professional baseball, football, basketball, ice hockey, soccer, 

and cricket[8]. Also, The home court advantage in baseball, football, and basketball has been 

presented at the collegiate competition[9, 10, 11]: Gayton, Mutrie, and Hearns found that a female 

basketball team had more victory records when competing at home than away in basketball(+ 

13.8%)[12]. Thus, we want to make changes on the basic model and try to figure out how much extra 

advantage would the place bring. So, we now add to the basic model in order to considering the home 

court advantage. We add one additional column named “place” in mm and fill it with 1 for home 

games of the primary team, -1 for away game of the primary team, and 0 for neutral site games and 

use the coefficient of “place” as the home court advantage. 
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For example,  

the score differential of the home game between Yale and Harvard = β of Yale - β of Harvard + α 

(home court advantage) + error term 

the score differential of the away game between Yale and Harvard = β of Yale - β of Harvard - α 

(home court advantage) + error term 

the score differential of the neutral game between Yale and Harvard = β of Yale - β of Harvard + 0 

(no home court advantage) + error term 

3.3 Modeling Challenges 

3.3.1 Identifiable Coefficient 

When trying to estimate the strengths for all teams before choosing a baseline team, we failed to make 

the prediction since we could not uniquely estimate the coefficient of each team. Thus, the coefficient 

have to be identifiable, which requires choosing a baseline team and handling it specially - to make 

it a 0. 

3.3.2 Symmetric Model 

If we want to properly estimate the home court advantage, the predicting model needs to be symmetric. 

However, if we choose to use a standard analysis of variance approach with this categorical variable 

with three categories, the model would not be symmetric. This means that the points added to the 

home games would not be the same number as subtracted from the away games. Our model now 

achieves symmetric predictions by either adding or subtracting, as appropriate, the home court 

advantage represented by a single coefficient. 

4. Results 

4.1 Final model prediction of each woman basketball team’s strength and the home court 

advantage 

4.1.1 Basic prediction results 

Due to a large number of games in all five seasons and the changes of each team’s ability cross 

seasons, we decide to choose one season (2018-2019) as an example and fit the final model, lm.2,  

with the data of that season. Now, we could get both the predicted number of each team’s strength 

and the estimated coefficient representing the home advantage. 

 

 

 

Figure 14. The top 10 good teams and the last 10 bad teams in this season. 

 

 

 

Figure 15. The home court advantage and the residual of the statistical summary of the prediction. 
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We can tell from Figure 15 that the predicted result might often be different from the real result by 

approximately one or two standard deviations, or 11 to 22 points.  

We can predict the result of each single game between two teams with these number we got. 

For example,  

our estimated coefficient for Harvard is 20.17, and that for Yale is 11.23. Thus, we could make the 

prediction for the following games: 

The score differential of the home game between Yale and Harvard = 11.23 - 20.17 + 2.95 + 11.16 = 

5.17 

The score differential of the away game between Yale and Harvard = 11.23 - 20.17 - 2.95 + 11.16 = 

- 0.73 

The score differential of the neutral game between Yale and Harvard = 11.23 - 20.17 + 0 + 11.16 = 

2.22 

4.1.2 Distribution of residuals of the final model 

 

 

Figure 16. Normal Q-Q plot of the lm.2’s residuals. 

 

We can tell from the Figure 16 that the model residuals are normally distributed since it is nearly a 

straight line, which indicates that our model is generally valid. 

4.2 Out-of-sample Prediction of the results for games in March and April in season 2018-2019 

Now, after getting each team’s ability’s predicted number and home advantage point from lm.2, we 

apply it into a more realistic situation: fit the model only using games through the end of February, 

and then use this model to predict game results for March and April in season 2018-2019. After 

getting the result of the model, we make a plot with the real and predicted score differences to indicate 

how well our model could predict the results of games. 

 

 

Figure 17. Residual standard error and r-squared of the linear model prediction. 
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Figure 18. The relationship between predicted results and the real score differences. 

 

We can tell from Figure 17 and 18, from both the summary of the model and the plot, that this model 

could explain about 51% of the variability of the score differences, and the predicted result might 

often be different from the real result by approximately one or two standard deviations, or 11 to 22 

points, meaning the point on the plot could be 11 or 22 points above or below the red line. 

For example,  

 

 

Figure 19. The result of game between Cornell and Princeton on Mar.16, 2019 including the real 

and prediction result. 

 

As Figure 19 shows, for the game between Cornell and Princeton on March 16, 2019, the real score 

differential is -21 points, while our predicted score differential is approximately -11.39 points. This 

predicted result is different from the real result by approximately 9.61 points, which is less than one 

standard deviation in size. 

5. Conclusion 

Our current model could predict the result of games in the same season as the sample games; however, 

if we try to use this model to predict the result of one season using the data from a previous season, 

the prediction might not be useful enough since the team ability could change a lot cross seasons. 

Therefore, to improve our model, we could find a team, which has similar strength in each season, as 

the baseline team. 

Also, we assume the home court advantage is the same for all teams in this research. However, this 

might not be true. Thus, we could build a model and find the home court advantage for each team.  

Furthermore, a team's ability might also change inside a season due to some accidental events, such 

as a player having injury or leaving the team. Therefore, we could look for some other data including 

more detail information do this investigation. 
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