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Application Overview and Model Development

CS23.1.1

This application allows the user to view statistics and make informed coaching decisions
for a basketball team. It is specifically designed to aid a coach or sports fan of the Indiana
Pacers basketball team. These statistics are calculated from recorded data for several
different player lineups; they include games when the Pacers played several different
teams in both the regular and playoff seasons.

This application performs the following analyses:

u The performance of various lineup scenarios in which certain players are in and
certain players are out

u Individual player statistics about the total minutes played and the average rating
against a selected team

" Game statistics for all combinations of a player with his teammates.

There is also an optimization option in this application that allows the user to determine
the best lineup of players to play a selected team in any season.

Model Definition and Assumptions

We assume that the game data for the Indiana Pacers team is provided. This data, which
is imported by the developer, is stored in a hidden sheet. (See Figure CS23.1.) The user
does have the option to view this sheet.

For each game played, the data contains the following statistics: opposing team, game
number, season (regular or playoffs), and lineup. For each game’s lineup, these additional
statistics are recorded: minutes the lineup played, rating the lineup received, and the five
players in the lineup. The application options analyze these statistics.

Game Data ‘ “ End |] “ Back |]

Opposing TeamlGame Number Season|Minutes Rating | Player 1 | Player 2 | Player 3 | Player 4 | Player 5
NJ 1180 Reqular| 4.07 -82.18 Artest | Croghers |Hardaway] Mercer Neal
NJ 1120 Regular| 213 —5.86 Artest |Hardaway|Harrington| Mercer 'Neal
NJ 1120 Regular 1.3 34.68 Artest [Hardaway|Harringten| O'Neal RMliller
NJ 1180 Regular| 0.45 283.23 Artest |Harrington| JFester | Mercer O'Meal
NJ 1180 Regular| 5.04 -12.18 Artest |Harrington| Mercer O'Neal | Tinzley
NJ 1120 Regular| 19.3 14.01 Artest [Harrington| O'Neal RMiller Tingley
NJ 1120 Regular| 1.3%5 13.83 Bender [ Croshere |Hardaway| JFoster | Mercer
NJ 1180 Regular| 153 5.82 Bender | Croshere [Hardaway] Mercer O'Meal
NJ 1180 Regular| 1.82 -127.41 | Bender |Hardaway|Harrington| JFoster | Mercer
NJ 1180 Regular| S.67 11.6% |Harrington| JFoster | Mercer O'Neal Tinsley
NJ 1120 Regular| 1.25 45.05  |Harrington| JFoster O'Neal RMiller Tingley
NY 1172 Regular| 0.02 -5.14 Arest | Croshere [Hardaway] JFoster | Mercer
NY 1172 Regular| 419 772 Artest | Croghere [Hardaway] JFoster RMiller
N 1172 Regular| 1.25 76.79 Artest | Croghers |Hardaway| Mercer ’Neal
N 1172 Regular| 237 57.3 Artest | Croghere| JFoster | Wercer | Tinsley
NY 1172 Regular| §.33 13.53 Arest | Croshere| Mercer O'Neal | Tinsley
NY 1172 Regular| 0.05 |[-2718.74| Anrest |Hardaway|Harrington| JFoster | Mercer
NY 1172 Reqular] 1.13 66.21 Artest  [Hardawaw|Harrington| Mercer Neal
N 1172 Regular| 277 -18.74 Artest  [Hardaway|Harringten| O°Neal RMiller
N 1172 Regular| 12.3 -17.78 Artest [Harrington| C'Neal RMiller Tingley
NY 1172 Regular| 1.8%5 -72.1 Arest | JFoster O'Neal RMiller | Tinsley
NY 1172 Reqular] 3.3 -75.95 Bender | Brewer | Croshers| JFoster [ Mercer

Figure CS23.1  The hidden game data sheet.

The first analysis option is to view the performance of various lineup scenarios in which
certain players are in and certain players are out of the lineup. To do so, the user selects
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the lineup he or she wants to analyze by determining which players should be in the lineup
and/or which players should be out of the lineup. In this way, the user does not have to
know a specific lineup that was actually used, but rather how the team performs when
certain players are in or out of the lineup. The user also selects a team and a season for
which he or she wants to see the results of this lineup. For example, a coach may want to
know how the team played against New York in the regular season when the player Artest
was in the lineup but player RMiller was not. For this analysis, we loop over the statistics
in the game data sheet to keep track of the total minutes and total rating for every row of
data in which the team and season match the user’s choice and in which the players that
should be in the lineup are listed and the players that should be out of the lineup are not
listed. The total minutes and average rating of the selected lineup are then calculated and
displayed to the user. We use the following code to scan the data for this analysis.

Do While DataStart.Offset(row, 0).Value <>""
If Team ="All" Or Team = DataStart.Offset(row, 0).Value Then
If Season = "Both" Or Season = DataStart.Offset(row, 2).Value Then

Condition = True

Fori=1To Numin
InPlayer = InSet(i)
If PlayerPresent(InPlayer, row) = False Then

Condition = False

End If

Next i

Fori=1 To NumOut
OutPlayer = OutSet(i)
If PlayerPresent(OutPlayer, row) = True Then
Condition = False
End If
Next i

If Condition = True Then
TotalMinutes = TotalMinutes + DataStart.Offset(row, 3).Value

TotalRatingMinutes = TotalRatingMinutes _
+ DataStart.Offset(row, 3).Value * DataStart.Offset(row, 4).Value
End If
End If
End If
row =row + 1
Loop

The second analysis option is to view individual player statistics for the total minutes
played and the average rating against any selected team(s). For example, a user may
want to know the total minutes and average rating that Bender has when playing against
Atlanta and Boston. To perform this analysis, the game data is scanned and the total
minutes and total rating are recorded for each team on the user’s list in which the selected
player is on the lineup. Then, the total minutes and average rating per team are displayed.
We use the following code to scan the data for this analysis.

Do While DataStart.Offset(row, 1).Value <> ""
Fort=1 To NumTeams
If TeamName(t) = DataStart.Offset(row, 0).Value Then
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If PlayerPresent(InPlayer, row) Then
TeamMinutes(t) = TeamMinutes(t) + DataStart.Offset(row, 3).Value
TeamRatingMinutes(t) = TeamRatingMinutes(t) + _
DataStart.Offset(row, 3).Value * DataStart.Offset(row, 4).Value
End If
End If
Next t
row =row + 1
Loop

The third analysis option is to view the game statistics for all combinations of a player with
his teammates. For example, a user may be interested to learn how well BMiller plays with
JFoster and how well he plays with O’Neal; therefore, he or she would view the total
minutes and average rating that were recorded when BMiller played with each of his
teammates. To perform this analysis, we scan the game data and record the total minutes
and total rating from every row in which the selected player and a particular teammate
played together. The total minutes and average rating for each combination of the
selected player and his teammates are then displayed. The application also presents the
total minutes and average rating for which the selected player played for all of the game
data. We use the following code to scan the data for this analysis.

Do While DataStart.Offset(row, 0).Value <>""

If PlayerPresent(SelectedPlayer, row) = True Then
TotalMinutes = TotalMinutes + DataStart.Offset(row, 3).Value
TotalRatingMinutes = TotalRatingMinutes _

+ DataStart.Offset(row, 3).Value * DataStart.Offset(row, 4).Value

For p =1 To NumPlayers
NextPlayer = Player(p)
If NextPlayer <> SelectedPlayer And _
PlayerPresent(NextPlayer, row) = True Then
PlayerMinutes(p) = PlayerMinutes(p) +
DataStart.Offset(row, 3).Value
PlayerRatingMinutes(p) = PlayerRatingMinutes(p) + _
DataStart.Offset(row, 3).Value * DataStart.Offset(row, 4).Value
End If
Next p
End If
row =row + 1
Loop

The final analysis option is lineup optimization. To determine the optimal lineup, which is
the one with the best overall average rating, the user selects a team and a season. The
application then reports the lineup with the maximum average rating that played against
the selected team in the selected season.

To perform this analysis, we need to view the game data for each unique lineup of the
selected team and season. In order to view the data for unique lineups, we first sort the
game data by the players in the lineup. We begin by ensuring that each row’s list of
players is sorted alphabetically. Next, we perform a row sort with the “Orientation”
argument of the “Sort” method:
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Do While DataStart.Offset(row, 0).Value <>""
Range(DataStart.Offset(row, 5), DataStart.Offset(row, 9)).Sort
keyl:=DataStart.Offset(row, 5), Orderl:=xIAscending, Header:=xIGuess,
OrderCustom:=1, MatchCase:=False, Orientation:=xILeftToRight, _
DataOption1:=xISortNormal
row =row + 1
Loop

We then sort the entire list of game data by each column of the lineup players. For
example, if there are two rows with lineups “Bender, BMiller, Croshere, Mercer, Strickland”
and “Bender, BMiller, Croshere, Mercer, Tinsley,” then the lineup ending with “Strickland”
is sorted above the one ending with “Tinsley.” Since there are five columns of lineup
players, and since Excel’'s “Sort” method has a limit of three keys to sort by, we perform
two separate sorts:

‘first sort by last three players
Range(DataStart.Offset(1, 0), DataStart.End(xIDown).End(xIToRight)).Sort
keyl:=DataStart.Offset(row, 7), orderl:=xIAscending, _
key2:=DataStart.Offset(row, 8), order2:=xlAscending, key3:=DataStart.Offset(row, 9),
order3:=xlAscending, _
Header:=xIGuess, OrderCustom:=1, MatchCase:=False,
Orientation:=xISortColumns, DataOption1:=xISortNormal

‘then sort by team name and first two players

Range(DataStart.Offset(1, 0), DataStart.End(xIDown).End(xIToRight)).Sort
keyl:=DataStart.Offset(row, 5), orderl:=xIAscending, _
key2:=DataStart.Offset(row, 6), order2:=xIAscending, _
Header:=xIGuess, OrderCustom:=1, MatchCase:=False,
Orientation:=xISortColumns, DataOption1l:=xISortNormal

We can now scan the sorted data and copy the rows whose team name and season
match those selected by the user for the analysis. We copy these rows to a hidden sheet
used for the optimal lineup analysis. (See Figure CS23.2.) Notice in this figure how the
lineups are sorted.

Optimal Layout Data | | End
[ Team [ Season |
| ATL | Regular
Minutes Rating All Lineups for this Team and Season
4.37 -15.69 Bender BMiller Croshere Mercer Strickland
2.47 -13.26 Bender BMiller Croshere Mercer Tinsley
0.90 -258.31 Bender BMiller Mercer O'Neal Tinsley
0.98 -186.90 Bender BMiller O'Neal RMiller Tinsley
0.35 -9.57 Bender Croshere JFoster Mercer Strickland
0.28 160.85 Bender Croshere Mercer O'Neal Strickland
3.88 98.38 Bender Croshere Mercer O'Neal Tinsley
0.37 -5.47 Bender Croshere Mercer RMiller Strickland
3.05 -28.28 BMiller Croshere Harrington Mercer Strickland
0.68 -2.74 BMiller Harrington JFoster Mercer Strickland
0.35 8.35 BMiller Harrington JFoster O'Neal Tinsley
1.43 -58.62 BMiller Harrington Mercer O'Neal Strickland
0.23 414.26 BMiller Harrington Mercer O'Neal Tinsley
4.17 -49.25 BMiller Harrington O'Neal RMiller Strickland
10.90 17.10 BMiller Harrington O'Neal RMiller Tinsley
2.02 -50.34 Croshere Harrington Mercer O'Neal Strickland
0.45 1.61 Croshere Harrington O'Neal RMiller Strickland
0.00 6.79 Croshere Harrington O'Neal RMiller Tinsley
11.12 31.62 Harrington JFoster O'Neal RMiller Tinsley

Figure CS23.2  The optimal layout hidden data sheet.



CASE STUDY 23 Il NBA Lineup 6

CS23.1.2

CS23.1.3

We now need to ensure that the analysis of each lineup is performed on unique lineups. In
other words, if the lineup “Bender, BMiller, Croshere, Mercer, Strickland” occurred in more
than one game, then we want to record the cumulative minutes played and the average
rating received by this lineup. To do so, we use a function procedure that checks each
lineup one row at a time and ensures that consecutive rows do not have perfectly
matching players in each column:

Function SameSet(row)
Forcol=2To 6
If OptDataStart.Offset(row, col).Value <>
OptDataStart.Offset(row - 1, col).Value Then
SameSet = False
Exit For
Else
SameSet = True
End If
Next col
End Function

We have now recorded the total minutes and total ratings for each unique lineup. We
convert the total ratings to average ratings and list the unique lineups on the final optimal
lineup sheet. We then sort all of these rows (with unique lineups, total minutes, and
average rating) by the average rating in descending order. The optimal lineup, which is the
first one listed, has the maximum average rating.

Input

The input for this application is the following:

u Lineup scenario analysis: the players in and out of the lineup, the team, and the
season

u Player statistics: the player and the team

u All combinations analysis: the player

u Optimal lineup analysis: the team and the season

Output

The output for this application is the following:

u Lineup scenario analysis: the total minutes and the average rating for the
selected lineup

u Player statistics: the total minutes and the average rating for the selected player
and the team

u All combinations analysis: the total minutes and the average rating for each
combination of the selected player and his teammates

u Optimal lineup analysis: the lineup with the maximum average rating for the
selected team and the season
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Worksheets

This application requires five main sheets: the welcome sheet, the lineup scenario sheet,
the player statistics sheet, the all combinations analysis sheet, and the optimal lineup
sheet. Note that we also incorporate the two hidden sheets described in the above
section. The welcome sheet contains the title, the description of the application, and the
“Start” button. (See Figure CS23.3.) The “Start” button displays the user options form.

NBA Lineup

This application allows the user to view statistics about the Indiana
Pacers baskethall team. These statistics are calculated from recorded
data for several different lineups of players when the Pacers played
several different teams in both the regular and playoff seasons. These
statistics include:

- The performance of various lineup scenarios in which certain
players are in and certain players are out

- Individual player statistics on total minutes played and average
rating against any selected team

- Game statistics for all combinations of a player with his teamates

Pacers

There is also an optimization option to allow the user to determine the
best lineup for playing any team in either season.

Figure CS23.3  The welcome sheet.

The lineup scenarios sheet presents the total minutes and the average rating that the
selected lineup achieved when the Pacers played the selected team in the selected
season. (See Figure CS23.4.) The selected lineup is determined by which players are in
and which players are out of the lineup. The “End” button returns the user to the welcome
sheet; the “Main Menu” button shows the user the options form again; the “New Lineup”
button allows the user to re-solve this analysis option for a new set of input; and the “View
Details” button allows the user to view the hidden game data sheet.

Lineup Scenarios w | New Lineup |View Details

The lineup scenarios show the Total Minutes and Average Rating that the selected lineup
achieved when they played the selected team in the selected player. The lineup is determined by
which players are in and which players are out of the lineup.

You can press New Lineup to see the statistics for another lineup.

Lineup
In List Qut List Team Season
Brezec Mercer All Both

Total Minutes [Average Rating
50.16 18.62

Figure CS23.4  The lineup scenarios sheet.
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The player statistics sheet shows the total minutes played and average rating for the
selected player when playing against each selected team(s). (See Figure CS23.5.) The
“End,” “Main Menu,” and “View Details” buttons are also on this sheet. The “New Player”
button allows the user to re-solve the player statistics option for a new player and/or the
set of teams.

Player Stats ‘ | End I “ Main Menu I “ New Player I “\.‘iew Detailsl
The player statistics show the Total Minutes Played and Average Rating for the selected player
from playing against each selected team.
You can press New Player to see the player statistics for another player.
[ Player: [ Artest |
Team Total Minutes Average Rating
ATL 197.00 -1.69
BOS 485.02 0.05
CHI 192.00 6.44
CLE 192.04 7.43
DEN 95.98 7.48
DET 191.99 0.34
GS 96.02 3.83
HOU 95.99 0.11
DAL 96.02 2.35
LAC 95.98 3.27
LAL 96.03 5.02
MEM 101.03 5.14
MIA 191.97 7.92
MIL 201.98 1.42
MIN 96.00 8.00
NJ 143.99 0.20
NO 192.01 4.65
NY 192.01 4.29
ORL 149.03 531
PHI 197.01 3.03
PHO 95.99 5.05
nAn ac na 7 an

Figure CS23.5 The player statistics sheet.

The all combinations sheet displays the total minutes and total average rating of the
selected player over all games as well as the total minutes and average rating for all
games in which this player played with each of his teammates. (See Figure CS23.6.) The
“End,” “Main Menu,” and “View Details” buttons are also on this sheet. The “New Player”
button allows the user to re-solve the all the combinations analysis for a new player.
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All Combinations

Main Menu

New Player

View Details

The all combinations option shows the Total Minutes and Total Average Rating of the selected
player as well as the Total Minutes and Average Rating for all games in which they played with
another player.

You can press New Player to see the statistics for all combinations with another player.

| Player [  RMiller |

Total Minutes

Total Average Rating

2297.91

Played With

5.39

Total Minutes

Average Rating

Artest
Bender
BMiller
Brewer
Brezec

Croshere

Hardaway
Harrington

JFoster
Mercer
O'Neal
RMiller

Strickland

Tinsle

Figure CS23.6

1454.64
152.96
1526.29
30.09
10.82
177.08
29.78
1158.23
226.65
565.64
1847.84

515.41
1481.98

The all combinations sheet.

8.49
15.11
7.03
30.09
12.11
-0.96
9.37

The optimal lineup sheet presents the optimal lineup for the selected team and season.
(See Figure CS23.7.) The optimal lineup is the one with the best average rating. The
application also reports the total minutes and average rating for each lineup that played
against the selected team in the selected season. The “End,” “Main Menu,” and “View
Details” buttons are also on this sheet. The “Re-solve” button allows the user to re-solve
the optimal lineup analysis for a new team and/or season.

Optimal Lineup

You can press Resolve to find the optimal lineup for

Season

Regular

The optimal lineup is determined for the selected team and season. The optimal lineup is
considered to be the lineup with the Best Rating. The Total Minutes and Average Rating for
each lineup which played against the selected team in the selected season are also reported.

Best Lineup

h

team and

Total Minutes

Best Rating

Harrington

Mercer

All Lineups for this Team and Season

0.23

Total Minutes

414.26

Average Rating

BMiller Harrington Mercer O'Neal Tinsley 0.23 414.26
Bender Croshere Mercer O'Neal Strickland 0.28 160.85
Harrington JFoster Jones Mercer Tinsley 0.62 146.06
BMiller Wercer O’'Neal RMiller Tinsley 5.24 122.14
Bender Croshere Mercer O'Neal Tinsley 3.88 98.38
Artest Brezec Harrington JFoster Tinsley 1.69 58.81
Artest BMiller JFoster Mercer Strickland 1.72 55.42
Artest BMiller Harrington JFoster Strickland 3.75 44.12
Harrington JFoster O'Neal RMiller Tinsley 11.12 .62
Artest Croshere Harrington JFoster Strickland 1.97 25.94
BMiller Croshere Harrington Mercer Tinsley 3.45 2243
Artest BMiller Harrington RMiller Strickland 7.02 21.33
Artest BMiller Harrington JFoster Mercer 1.23 20.72
Artest BMiller Harrington Mercer O'Neal 9.40 18.78

Figure CS23.7

The optimal lineup sheet.
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oRyXme] User Interface

10

Includes the application description and “Start” button.
Reports the total minutes and average rating for the selected
lineup.

Reports the total minutes and average rating for the selected
player and team(s).

Reports the total minutes and average rating for each
combination of the selected player and his teammates.

Reports the lineup with the maximum average rating for the
selected team and season.

For this application’s user interface, we use navigational and functional buttons and six
user forms. When the user presses the “Start” button on the welcome sheet, the options
form appears. (See Figure CS23.8.) It allows the user to select which option to view:
lineup scenarios, player statistics, all combinations, or optimal lineup. We use one frame
with four option buttons for this form.

Options

Please select one of the options below:

# Lineup Scenarios:

oK

" pPlayer Stats
" All Combinations

" optimal Lineup

Cancel

Figure CS23.8  The options form.

If the user chooses the lineup scenario option, the lineup scenario sheet appears and
displays the lineup scenario form. (See Figure CS23.9.) On this form, the user selects
which players should be in the lineup and which players should not be in the lineup for the
analysis. The “In List” and “Out List” buttons allow the user to add the selected player from
the list box on the left to the corresponding “In” or "Out” list box on the right. The “Remove”
buttons remove a selected player from the boxes.
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Lineup: Players

Please select a player and decide whether he should be in
or out of the lineup. Select a player from the list and then
click the In or Out button to place him in the list of
selected players to be in or out of the lineup.

You can choose up to 5 players to be in (with 0 players selected to
be out) and up to 5 players to be out (with 0 selected to be in).
Any other combination of players selected to be in or out must total
5 or less.

Players:
Artest In List Remove |
Bender

BMiller
Brewer
Brezec
Croshere
Hardaway
Harrington
JFoster
Mercer
0'Neal Mercer
RMiller
Strickland
Tinsley

Artest
Brezec

Remowve |

0K Cancel

Figure CS23.9  The lineup players form.

Once the user has specified the lineup, the lineup team and season form appears. (See
Figure CS23.10.) We use a combo box to list all of the teams plus the “All” option to select
all of the teams. We use another combo box to list the seasons plus the “Both” option to
select both seasons.

If the user selects the player statistics option, then the player statistics sheet appears and
displays the player statistics form. (See Figure CS23.11.) The user first selects the player
from the combo box. Then, the user selects the teams for which he or she wants to see
the player’s statistics. A list box provides all of the team names plus “All,” which the user
can select to view the statistics for all the teams. The user can press the “Add” button to
add a selected team to the team list box on the right. The “Remove” button removes a
selected team from the list box.
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Teams
Please select the team or teams played for
which you want to compare points scored.

Teams: All j

Season
Please select which season you want to
compare points scored.

Season: Both j

OK | Cancel |

Limeup: Team and Season -§

Figure CS23.10 The Lineup team and season form.

Players Stats

Please select for which player and teams you want to
wiew summanry stats.

Selact a player from the list. Select a team from the list and
click Add to add them to the list of Teams for which yvou
wwant stats.

Player: Brewer ~

o = Add | Remowe

Adl -
ATL ATL
BOS CLE

CHI DET

oS =~

OK Cancel

Figure CS23.11 The player statistics form.
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If the user selects the all combinations option, then the all combinations sheet appears
and shows the all combinations form. (See Figure CS23.12.) On this form, the user

selects a player from the combo box.

If the user selects the optimal lineup option, then the optimal lineup sheet appears and
presents the optimal lineup form. (See Figure CS23.13.) On this form, the user selects the
team and season for which he or she wants to find the optimal lineup. The user selects the

team from the combo box and the season from another combo box.

All Combinations

Please select for which player you want to view
rating combinations with other players.

Select a player from the list and dick OK.

Players: Hardaway j

oK | Cancel |

Figure CS23.12 The all combinations form.
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Summary
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Optimal Lineup

<

Teams

Please select the team and season for which you
want to find the optimal lineup.

Please select the team or teams played for
which you want to compare points scored.

Season

Teams: ATL

Please select which season you want to
compare points scored.

[~

Season:

oK

Regulari j

| Cancel |

Figure CS23.13 The optimal lineup form.

Options form
Lineup scenario form

Lineup team and
season form

Player statistics form
All combinations form
Optimal lineup form

Navigational buttons

Functional buttons

Procedures

The user chooses which analysis option to view.

The user selects which players should be in and out of the
lineup to be analyzed.

The user selects the team and season for the lineup analysis
option.

The user selects for which player and which teams to view the
statistics.

The user selects a player for the all combinations analysis.

The user selects the team and season for which to find the
optimal lineup.

“End,” “Main Menu,” “View Details”

“New Lineup,” “New Player,” “Re-solve”

We will now outline the procedures for this application, beginning with the variable
declarations and initial sub procedures. (See Figure CS23.14.) The “Main” procedure,

which is called from the “Start” button, displays the options form to the user. The “Initialize

procedure sets several range variables that are used on the application’s worksheets.
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Option Explicit
Option Base 1

Public i As Integer, p As Integer, t As Integer, row As Integer, col s Imteger, _

Dataftart As Range, StatsBvart s Range, ScenBtart As Range, ALCStart As Range, OptStart As Range, _
MmPlayers is Integer, MunTeams As Integer, Condition iz Boolean, InPlayer hs String, OutPlayer As String, _
Teaw As String, Season As Btring, SelectedPlayer As String, MNextPlayer As String, NentTeawName s String,

InSet () As String, OucSet{) iz String, MumIn As Integer, MumOut Az Integer, Player(] As String, TeamNamei) As String,

TotalMinutes is Double, TotalBatingMinutes iz Double, Averagelating is Double, _

PlayerMinutes(] s Double, PlayerRatinglinutes() Az Double, PlayerRating(] As Double, _

TeauMinutes (] iz Double, TeamRatingMinutes({] is Double, TeawRating{) is Double, ws As Worksheet, Temp is Variant, _
Mwlineups s Integer, LinewpMinutes() As Double, LineupRatingMinutes{) is Double, LineupRating() As Double, _

OptDataitart s Range

3ub MAIN() 'called from Start button
frulptions. Show
‘depending on option chosen, further input forms are showm
'and corresponding procedure is called

End Sub

Sub Initialize()

'initialize range variables for all sheets

Bet Dataftart = Worksheets("Game Data").Bange("B4")

Set StatsStart = Worksheets("Stats").Range("Bg")

Bet Bcenftart = Worksheets("Scenarios"). Range("B8")

Set A1CStart = Worksheets("AllCombao").Range("B7")

Set OptStart = Worksheets('Optimal").Range("BS")

Bet OptDataltart = Worksheets("Optimal Data"). Range("Bd4")
End Sub

Figure CS23.14 The variable declarations and the “Main” and “Initialize” procedures.

The procedures for the options form are presented in Figure CS23.15. Depending on the
selected option button, the corresponding sheet is made visible and the corresponding

form appears.

Sub cmdCancel CTlick({)
Tnload Me
End Sul

Sulk cmdDE Click ()
Call Initis=li=ze

If optScenarioc Then
Worksheets ("Scenarios™) Visible = True
Worksheets ("Welcome™) . Wisikle = False

Tnload Me
SrmInputZ . Show

ElseIf optStats Then
Worksheets ("Stats™) . VWisibkble = True
Hlorksheets ("Welcome™) VWisible = False
Tnload Me
frmStats . Show

ElseIf opt&illCombo Then
FWlorksheets ("AllCombo™) . Wisible = True
Worksheets ("Welcome™) . Wisikbkle = False
Tnload Me
SfrmPlavyer . Show

Elself optOptimal Then
HWorksheets ("Optimal™) _Wisible
Wlorksheets ("Welcome™) . Visible
Tnload Me

I
H
i
1
n

C=1ll Cptimize
End I£
End Sub

Figure CS23.15 The options form procedures.

The procedures for the lineup scenarios form are shown in Figure CS23.16. In Figure
CS23.16 (a), the form is initialized by placing the list of players in the list box. The
procedure for the “OK” button records the names of the players in the “In” list box and the
“Out” list box to two respective arrays. The procedure in Figure CS23.16 (b) records the
name of a selected player to the “In” list box. Several error checking statements are also
included in this procedure. Similarly, in Figure CS23.16 (c), the procedure records the
name of a selected player to the “Out” list box and also performs some error checking.
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The procedures in Figure CS23.16 (d) remove a selected player from the “In” or “Out” list

box, respectively.

Sub cmdCancel_ Click()

Worksheets ("Welcome™) .Visible = True
Worksheets ("Scenarxics™) . Visikle = Fzlae
Unload Me
frmOptions. Show

End Sub

Private Sub UserForm Initizlize()
Range (ScenStart.O {1
ScenStart.0ffset (1, 3) .Clearlontents
ScenStart.0 et(l, 4)_ClearContents

HumIn = 0
Humlut = 0

1stRllPlayers.RowSource = "PlayersList"
1stR11Players Value = 1stRl1l1Players List (0]}
lstRllPlayers.S5etFocus

End Sub

, 0}, ScenStart.0ffset(l,

Renge (ScenStart.0ffset(l, &), ScenStart.Offset(l,

1) .End{xlDown) ) .ClearContents

71) .ClearContents

Sub cmdOK_Click() 'from Input Form

Exit Sub
End If

For p = 1 Toc NumIn
ScenStart.0ffset(p, 0).Value = InSet(p)
Next p

For p = 1 Te NumOut
ScenStart.0ffsetip, 1).Value = JutSetip)
Next p

Unload Me
frmInput3. Show
End Sub

If 1stIn.ListCount = 0 And lstfut.LlListCount = 0 Then
MsgBox "Please select at least one player for the lineup™

Tm

igure CS23.16 (a)

Sub emdIn Click()

For p =1 To NumIn
If 1stAl1Players.Value = InSet(p) Then

Exit Sub
End If
Next p

'check other array t
For p = 1 To NumOut
If 1stAllPlayers.Value = CutSeti{p) Then

Exit Sub
End If
Hext p
'increzse y size &nd zdd team to

NumIn = NumIn + 1
If (NumIn + Mumlut) > 5 Then

NumIn = NumIn - 1
Exit Sub
End If

ReDlim Preserve InSet(NumIn)

InSet (NumIn) = lstAllPlayers.Value

lstIn.AddItem (lstAllPlayers.Value)
End Sub

MsgBox "You have already added this player.

'check zrray to ensure player has not zlresdy been zdded

Plezse select snother player.”

; to ensure player not zdded to other list

MsgBox "You cannot have more than five players in the line up."

MsgBox "You have zlready added this player to the Cut List. Please select znother player.”

Figure CS23.16 (b)
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Sub emdlut_Click()
'check zrray to ensure tezm has not zlrezdy been zdded
For p = 1 To Numlut
If 1stRllPlayers.Value = QutSet(p) Then
MsgBox "You hawve already added this player. Please select another player.™
Exit Sub
End If
Hext p

'check other srrey to ensure player not added to other list

Forp=1To
If 1stRllPlayers.Value = InSet(p) Then
MsgBox "You hawve already added this player to the In List. Please select another player."

Exit Sub
End If
Hext p
'increase and add team ©

NumQut = Numlut + 1

If (NumIn + MNumQut) > 5 Then
MsgBox "You canmot hawve more than five players in the line up."
Numfut = Numlut - 1
Exit Sub

End If

Relim Preserve CutSet (NumCut)

CutSet (NumQut) = lstillPlayers.Value

lstlut.iddItem (lstZllPlayers.Value)
End Sub

Tm

igure CS23.16 (c)

Private Sub cmdRemoveIn Click()
If IsNull{lstIn.Value) ©r lstIn.Value = "" Then

1stIn.Value
1 Toc NumIn 'remowve I
If InSetip) = Temp Then
If p = NumIn Then
InSeti(p) = "™
Else
InSet(p] = InSetip + 1)

For i = (p + 1) To (NumIn - 1)
InSetii) = InSet({i + 1)
Next i
End If

HumIn = HumIn - 1
ReDim Freserve InSet (NumlIn)
Exit For
End If
Next p
Tenp = lstIn.ListIndex
1stIn.Removeltem (Temp)
End Subk

Priwvate Sub cmdRemcvelut Cliecki)

If IsMullilstfut.Value) €r lstfut.Value = "" Then
MsgBox "Please select & player from the Cut List to remove.™
Exit Sub

End I

Texp = lstOut.Velue
For p = 1 To HumOut ' rem:

we £

If CutSet(p) = Temp Then

If p = NumCut Then
CutSetip) = ""

Else
CutSet(p) = CutSetip + 1)
For i = (p + 1) To (NumCut - 1)

CutSet (i) = OutSet(i + 1)

Hext i

End I

Humfut = Numfut - 1
RBeDim Preserwve CutSet (HumOut)
Exit For
End If
Hext pl
Temp = lstOut._LlistIndex
lstCut.Removeltem (Temp)
End Sub

Figure CS23.16 (d)
Figure CS23.16 The lineup players form procedures.
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Figure CS23.17 presents the procedures for the lineup team and season form. In these
procedures, the name of the selected team and season are recorded, and the “Lineup”
procedure is then called.

Private Sub cmdCancel Click(]
Worksheets ("Welcome™) Visikle = True
Worksheets ("Scenarics™) .Visikble = False
Unload Me
£frmOptions . Show

End Sub

Private Sub cmdOE Click()
Team = cboTleams.Value
Seascon = cboSeason.Value

ScenStart . 0Offset (1, 2 _.Value
ScenStart . Offsec(l, 4) _Value

Team
Seascon

Unload Me
Call Lineup
End Sub

Private Sub UserForm Initislize()
ckoTeams . RowSource = "TeamsList™
ckoSeason.RowSource = "SeasconsList"™
cbkoTeams . Valus = "RI11™
ckoSeason_-Value = "Both™

End Sub
|

Figure CS23.17 The lineup team and season form procedures.

The “Lineup” procedure performs the analysis for the lineup scenario. (See Figure
CS23.18.) The procedure loops over the statistics in the game data sheet to keep track of
the total minutes and the total rating. It does so for every row of data in which the team
and season match the user’s choice and in which the players that should be in the lineup
are listed and the players that should be out of the lineup are not listed. The total minutes
and average rating for the selected lineup are then calculated and displayed to the user.

We use a function procedure, “PlayerPresent,” to check if a player is in or out of the
lineup. This function procedure appears in Figure CS23.19.

Figure CS23.20 presents the procedures for the player statistics form. In Figure CS23.20
(a), the procedures initialize the form and record the selected player; the “PlayerStats”
procedure is then called. In Figure CS23.20 (b), the procedures record a selected team
and add it to the team list box or remove a selected team from the team list box.

The “PlayerStats” procedure performs the analysis for the player statistics option. (See
Figure CS23.21.) The game data is scanned, and the total minutes and total rating are
recorded for each team on the user’s list in which the selected player is on the lineup. The
total minutes and the average rating per team are displayed.

Figure CS23.22 presents the procedures for the all combinations form. In these
procedures, the form is initialized and the selected player is recorded. The
“AllComparisons” procedure is then called.

The “AllComparisons” procedure performs the analysis for the all combinations option.
(See Figure CS23.23.) We scan the game data and record the total minutes and total
rating from every row in which the selected player and a particular teammate have played
together. The total minutes and average rating for each combination of the selected player
and his teammates are displayed. The total minutes and average rating for which the
selected player has played for all of the game data are also displayed.
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Sub Lineup()  'Lineup Scensrios option
fiorksheets ("Scenarios”) . Aetivate
Application. Sereenlpdating = False

TotelMinutes = (0
TotelRatingiinutes = 0
oW =1
Do While Detaftars.Qffset(row, 0).Value <* " 'scan game detz to sum stats for this linewp
If Teem = "B11" Or Team = Detaftert.0ffzet(row, 0).Velue Then
17 Bezson = "Both" Or Sezson = Detaftars.0ffset(row, Z).Velue Then
Condition = True
Tor 1 =1 To Humln
InPlayer = Infet(i)
If PleyerPresent (InPlayer, row) = False Then
Condition = False
End If
Fext 1

Tor 1 =1 To HumQuc
(utPlayer = Qucdet(i)
1% PleyerPresent (QucPlayer, row) = True Then
Condition = False
End If
Next 1

If Condition = True Then
Totallinutes = Totalllinutes + DataStart.0ffzes(row, 3).Value
TotelRetinglinutes = TotzlRetinglinuces + DateStart.Qffset(row, 3] .Velue * DeceStert.0ffsec|row, &) .Value
End If
End If
End If
LI
Loop

'output stats

If TotalMinuzes = 0 Then
MsgBox "This senaric never occurred.”
Exit Sub

Elze
Averzgelzting = TotelBetinglinutes / Totzllinutes
Srenftar.0ffzet(d, 3).Velue = Totallfinutes
SeenStart.Qffzet (4, 4) Velue = Averageleting

End If

Application. Screenlpdzting = Trus

Ind 8

Figure CS23.18 The “Lineup” procedure.

Function PlayerPresent (Player, row) 'functicn to search for pleyer name in & row
For col = 5 To 8
If DataStart.Q0ffset{row, col).Value = Player Then
PlayerFresent = True
Exit For
Else
PlayerEresent = False
End If
Next col
End Function

Figure CS23.19 The “PlayerPresent” function procedure.
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Sub cmdCancel Click()
Worksheets ("Welcome™) . Visibkle = True
Worksheets ("Stats™) .Visikle = False
Unlocad Me
frmOptions . Show
End Sub
Sub cmd0E Clickl) '"from Input Form
If lstViewStats.ListCount = 0 Then
MsgBox "Please enter &t least one team to view™
Exit Sub
End If
StatsStart.Offsec (0, 1) .Value = choPlayerStats. Value
InPlayer = ckoPlayerStats.Value
Unload Me
Call PlayerStats
End Sub
Sub UserForm Initializel)
cbhoPlayerStats . RowSource = "PlayersList™
lstlillTeams.RowScurce = "TeamsList"
cboPlayerStaets_Value = cboPlayerStats.List(0)
1stA11Teams . Value = 1stiAllTeams.List (1)
lst211Teams SetFocus
HumTeams = 0
ReDim TeamMame (HumTeams)
StatsStart . Offsec (0, 1) .Clearlontents
Range (StatsStart.0ffset (3, 0), StatsStert.0ffset (3, 2).End(xlDown)).ClearContents
End Suk

Figure CS23.20 (a)

Drivate Subk cmdRemowve Click({)

increase ¥ Size =nd =dd tesm

.
MumTeams MumTeams + 1
ReDim Preserwve TeamMName (NumTeams)

l1stAllTeams . . Value
{lst&1lTeams . . Value)

TearmName (HumTeams) =
lstWViewStats . AddItem

Sub

End

Figure CS23.20 (b)
Figure CS23.20 The player statistics form procedures.

If IsHull{lstViewStats.Value) Or lstWViewStats.Values = " Then
MsgBox "Please select & team from your selected teams list to remove.™
Exit Sub

End I

Temp = latWViewStats Value

For t = 1 To HumTeams 'remowe £f£rom and re—adjust
If TeamlName (t) = Temp Then

If t = HumTeams Then
Teamiame () = "™

Else
TeamMame (t) = TeamMame (t + 1)
For i = t Toc HumTeams

TeamMName (i) = TeamMName (i + 1)

Wext i

End If

MumTeams = MNumTeams — 1

ReDim Preserve TeamMName (HumTeams)

it For
End T

Hext t©

Temp = lstWViewStats.ListIndex

lstWViewStats.Removeltem {(Temp)

End Sub
Suk cmdWVWiew Click({]

'check =rray toc ensure team not =lready been =dded

For t© 1 To HNumTeams
If 1lstAllTeams.Vaelue = TeamMName (t) Then

MsgBox "You have alresdy sdded this team. Please select snother tceam. ™
Exit Sub
End If
If TeamlMName (t) = "Al1l"™ Then
MsgBox "¥You have already selected to wview "2A1l" teams."™
Exit Sub
End If

Hext t©

If 1lstAllTeams.Value = "Al11l"™ 2Znd NumTeams > 0 Then
MagBox "FPlease remowve other names before selecting "2A11" "
Exit Sub

End IE£
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Sub PlayerStats() 'Flayer Stats option
Hlorksheets("Stats") Activate
Application.Screenlpdating = False

Total¥inutes = 0
TotzlRatinginutes = 0
If Tezmlame (1) = "ALL" Then
NumTeams = 28
Aelim Teenlame (NumTeams)
For t =1 To NumTeams
Teanlame (t) = Bange("Teamslist").Cella(t + 1, 1).Value
Next t
End If

2elim TeamMinutes (NurTeams), TeamBztingMinutes|NurTeams), TeamBzting(NumIeznms)
For t =1 To NumTezms

Teaminutes(t) = 0

TeamBatingllinutes(t) = 0
Next t

rw =1
Do While DeteStart.Offset(row, 1) .Velue <» " 'scan geme datz to sunm stets for this player end team
For t =1 To NumTeams
I1f Tearleme (t) = DeteStert.0ffset(row, 0).Velue Then
If PlayerPresent (InPlayer, row) Then
TeanMinutes(t) = TeanMinutes(t] + DataStarc.Cffset(rov, 3).Velue
TeanRatingiinutes(t) = TeamRatingMinutes(t] + _
DataStart.0ffzet (row, 3).Velue * Dateltert.0ffzet(rov, 4).Value
End If
Ind If
Next ¢
row = row T 1
Loop

'gutput stats
For ¢ =1 To NumTeams
Statsftart.Offses( + ¢, 0).Velue = Teanllane(t)
If TeamMinutes{t] = 0 Then
StatsStarc.Offset(Z + ¢, 1).Velue = "Did not pley sgeinst this team.”
Ilae
TeamBating(t) = TeamBatingdinutes(t) / TeamMinutes(t)
Statsftars.Offset(Z + ¢, 1).Velue = TeanMinutes(t)
Statsbtert.0ffset(Z + €, &).Velue = TeamBatingl(t)
End If
Next ¢
Application.Screenlpdating = True
End Sub

Figure CS23.21 The “PlayerStats” procedure.
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Private Sub cmdCancel Click()

Worksheets ("Helcome™) . Visible = True
¥Worksheets ("AllComkbo™) . Visikle = Felae
Unload Me
frmUptions . Show

End Sub

Private Sub cmdOE_Click()
SelectedPlayer = cboPlayerlll Value

A1CStert.0fifset (0, 1l).Value = SelectedPlayer
Unload Me
Czall Al1Comparisons

End Sub

Private Sub UserForm Initialize()
cboPlayer2l]l RowScurce = "PlayersList™
cboPlayer2ll Value = cboPlayer2ll List(0)

AlCStert. 0
Range (R1CStart.
Range (A1CS5tart .

£3et (0, 1l).ClezrContents
et({3, 0), R1CStert.(
et{&, 1), RlCStart.D

1)) .CleerContents
211 .ClearContents

End Sub

Figure CS23.22 The all combinations form procedures.

Sub AllComparisons|) 'R11 Co
Worksheets ("AllCombo™) . Act:
Epplication.ScreenUpdating = False

TotalMinutes = 0
TotalRatingMinutes = 0
HumPlayers = 14
Relim Player (NumPlayers)
For p = 1 To NumPlayers
Player(p) = Range("PlayersList").Cells(p, 1).Value
Next p
Relim PlayerMinutes (NumPlayers), PlayerRztingMinutes(NumPlayers), PlayerRating(NumPlayers)
For p = 1 To NumPlayers
PlayerMinutes(p) = 0
PlayerRatingMinutes(p) = 0

Wext p
row =1
Do While DataStart Offset(row, 0) Value <> ""  'scan geme d: sum r each player who played with the selected player
If ElayerPreszent(SelectedPlayer, row) = True Then
TotalMinutes = TotalMinutes + DetaStart.Offset(row, 3).Value
TotzlRatingMinutes = TotalRatingMinutes + DataStert.Offset(row, 3).Velue * DataStart.Offsetirow, 4).Value
For p = 1 To NumPlayers
NextPlayer = Player(p)
If NextPleyer <> SelectedPlayer And PlayerPresent(NextPlayer, row) = True Then
PlayerMinutes(p) = PlayerMinutes(p] + DataStart.C0ffset(row, 3).Velue
PleyerRatingMinutes (p) = PlayerBatingMinutes(p) + DataStart.Offset(row, 3).Value * DataStart.Offzet(row, 4).Value
End If
Hext p
End If
row = row + 1
Loop
R1CStart.0ffset(3, 0).Velue = TotzlMinutes
AverageRating = TotalRatingMinutes / TotalMinutes
AlCStart.Offset (3, 1).Value = AverageRating

Forp=1To Nu)r[—‘layats‘
If Playerip) = SelectedPlayer Then

B1CStart.Offset{p + 5, 1).Value
AlCStart.Offset(p + 5, Z).Value
Else
If PlayerMinutes{p) = 0 Then
AlCStart. et(p + 5, 1).Value = "Never played with this player"
Else
PlayerRasting(p) = BlayerRatingMinutes(p) / PlayerMinutesip)
AlCStart. + 5, 1).Value = PlaverMinutes(p)
RlCStart. + 5, 2).Value = PlayerRating(p)
End If
End If
Next p
Application.ScreenUpdating = True
End Sub

Figure CS23.23 The “AllComparisons” procedure.
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The “Optimize” procedure performs the optimal lineup option. (See Figure CS23.24.) First,
the optimal lineup form appears to record the team and season on which to perform the
analysis. We then sort the game data by the players in the lineup. We begin by ensuring
that each row’s list of players is sorted alphabetically. We then sort the entire list of game
data by each column of the lineup players. We can now scan the sorted data and copy the
rows whose team name and season match those selected by the user for the analysis.
We copy these rows to the hidden optimal data sheet. Figure CS23.24 (b) illustrates these
steps.

Next, we check each lineup one row at a time and ensure that consecutive rows do not
have perfectly matching players in each column. We do so with the “SameSet” function
procedure. (See Figure CS23.25.) We have now recorded the total minutes and total
ratings for each unique lineup. We convert the total ratings to average ratings and list the
unique lineups to the final optimal lineup sheet. We then sort all of these rows (with unique
lineups, total minutes, and average rating) by the average rating in descending order. The
optimal lineup is the first one listed; it has the maximum average rating. These steps are
illustrated in Figure CS23.24 (b).

Sub Optimize() 'Optimal Layout option
Call Initialize
frofptinize. Show
If frulptinize,0ptlont = False Then

Exit Sub

End If
Torksheets ("Optinal”). Activate
Application. jcreenlpdating = False

's0rt names in each row
row =1
Do Thile DataStart.0ffsec(row, 0).Value < ™"
Range (Datadtart.0ffsetirow, 5}, Dataitart.0ffset(row, 9)).30rt keyl:=DataStart.0ffset|row, 5), _
orderl:=xlAacending, Header:=xlGuess, _
OrderCuatom:=1, MatchCase:=False, Orientation:=xlleftToRight, _
Datalptionl:=xl30rtornal
row = row + 1
Loop

'sort all rows

'zince only 3§ keys allowed with 3ort method, first sort by last three players

Range (Datadtart.0ffset(l, 0}, Dataitart.End(x1Down).End(x1ToRight]].3ort keyl:=Dataitart.0ffzet|row, 7), orderl:=xlhscending, _
keye:=Datadtart.0ffsetirow, &), orderd:=xlAscending, key3:=DataStart.0ffset{row, 9), order3:=xlhscending, _
Header:=xlbuess, OrderCustom:=1, MatchCase:=False, Orientation:=xlSortColumns, Datalptionl:=xl3ortiormal

"then sort by teaw and first tuo plavers

Pange (Data$tart.0ffzetil, 0], Dataftart.End(x1Down).End(x1ToRight)).Sort kevli=Datatact.0Cfzet row, 5), orderl:=xliscending, _
keya:=Dataditart.0ffset(row, &), orderZ:=xldscending, _
Header:=xlbuess, OrderCustom:=1, MatchCase:=False, Orientation:=xl%ortColumns, Datalptionl:=xl3ortNormal

'compate ratings of all lineups

Relin LineupMimutesil), LineupRatingMinutes(l), LineupRating|l
LineupMinutesz (1) = 0

LineupRatingfinutes(l) = 0

LineupRating(l) = 0

row =1
i=1
Do Thile DataStart.0ffset(row, 0).Value < "™ 'copy data for selected fean and season
If Team = DataStart.0ffset{row, 0).¥alue Then
If Season = DataStart,0ffset(row, 2).Valug Then
Range(Dataitart,0ffset(row, 3), DataStart.0ffsetirow, 9)).Copy
OptDatadtart,0ffzet(3 + 1, 0).Pastelpecial x1PasteValues
i=i+l
End If
End If
Lov = £ow + 1
Loop

Figure CS23.24 (a)
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row = 4
NunLineups = 0
Do While OptDeteStert.Offset(row, 0).Value <» ""  'collect stets
If SemeSet(row) = False Then
'copy informetion end updste errey end insert new velues
Funlineups = NumLineups + 1
Range (OptDeteStert.Cffset (row, &), OptDateStart.0ffset(row, @).Copy
OptStart.0ffset (Mmlineups + &, 0).PasteSpecial xlPasteVelues

Relim Preserve LineupMinutes(Numlineups), LineupRatingdinutes(MumLineups)
LineupMinutes (Numlineups) = LineupMinutes(Mumlineups) + OptDetaStart.0ffset{row, 0).Value
LineupRatingiinutes (unlineups) = LineupRatinglinutes(Mumlineups) + _
OptDetzStart.0ffzet (row, 0).Velue * CptDatalStart.0ffset(row, 1).Value
Ilze

'update ar zlue for previously recorded lineup (this is last entr
LineupMinuzes (funlineups) = LineupMinutes(MumLineups) + OptDetaStert.0ffset(row, 0).Value
LineupRatinginutes (unlineups) = LineupRatingMinutes(Mumlineups) + _
OptDatzStart.Offzet (row, 0).Velue * CptDatalStart.Offset(row, 1).Valus
End If
row = rov + 1

Loop

stats

'gutput
If Nunlineups = 0 Then
MagBox "No lineups were found for this team and season.” & wbCrlf & _
"(Note that there are only a few teams in the playeffs.)"
Exit Sub
End If
ReDim LineupRating (Numlineups)
For p =1 To Nunlineups
If LineupMinutes(p) = 0 Then
LineupRating(p) = LineupRatingMinutes(p)
Else
LineupReting(p) = LineupRatingMinutes(p) / LineupMinutes(p)
End If
Cptitarc.0ffset(p + & 5).Value = LineupMinutes(p)
Cpritarc.Qffset(p + €, €).Velue = LineupRating(p)
Next g

'find best lineup (sort by rating end te
Range (OptStart.0ffset(7, €, OptStart.
Range ((ptitart. t{7, 0], OptStarc.
Range (OptSters.0ffset(7, 0), Optlterc.0ffset(7, &)).Copy
Cptitart.0ffset (4, 0).PesteBpecial nlPasteValues
(ptitart.elect
Applicetion.CutCopytode = False
Applicetion.Screenlpdeting = True

End Sub

ke first lineup = mex rating value)
&) .End(xlDown)) .Name = "AllLineups"

7, &) .End(x1Down)) .Sort keyl:=0ptStart.0ffset(7, &), orderl:=xlDescending

Figure CS23.24 (b)
Figure CS23.24 The “Optimize” procedure.

Function SameSet|(row) 'check if lineups zre in same set
'check lineup
For col =2 To &

SameSet = Felse
Exit For
Zlse
SameSet = True
End If
Next col
End Function

If OptDeteltart.Offset (row, col).Value < OptDataltart.0ffset(row - 1, col).Value Then

Figure CS23.25 The “SameSet” function procedure.
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Figure CS23.26 presents the procedures for the optimal lineup form. In these procedures,
the form is initialized and the selected team and season are recorded.

Public OptCont 4s Boolean

Private Sub cmdCancel Click()
Worksheets ("Welcome™) . Visible = True
Worksheets("0Optimal™).Visible = False
Tnload Me

OptCont = False
fruwOptions. 3how
End Sub

Private Sub cmd0E_Click()

If choTeam=s.¥alue = "A4ll" Then
MsgBox "Please just choose one team. The 'Al11 Teams' option will bhe awailable later.™
Exit Sub

End If

If cbhofeason.Value = "Both™ Then
MsgEBox "Please just choose one sSeasoh. The 'Both Seasons' option will be awvailable later.™
Exit Sub

End If

Team = cboTeans.Value

Season = cbofSeason.Value

Optitart.0ffset(l, 0).Value = Team
Oprtitart.0ffsec(l, 1l).WValue = Season
'optional on hidden data sheet:
OpthataStart.0ffset(l, 0).Value = Team
OpthataStart.0ffset(l, 1).Value = Season

Tnload Me 'return to Optimize procedure
End Sub

Private Sub UserForm Initialize()
choTeans. RowSource = "TeamnsList™
choSeason. Rowiource = "SeasonsList’”
choTeans. Value = choTeams. List(l)
choZea=zon.Value = choleason.List(l)

Optitart.0ffset(l, 0).ClearContents
Oprtitart.0ffsec(l, l).ClearContents

Range (OptStart.0ffset(4, 0), Optitart.0ffsetc(4, 9)).ClearContents

Range (Optitart.0ffset (7, 0), Optitart.0ffsec(?, 9).End(xlDowm) ).ClearContents

Range (OptDataitart. 0ffset(4, 0), OptDataftart.0ffset(d, 6).End(xlDowm)).ClearContents
End Sub

Figure CS23.26 The optimize form procedures.

Figure CS23.27 presents the navigational procedures.

"n

Sul MainMernu ()

Worksheets ("Welcome™) .Visible = True
AcoctiveSheet.Visible = False
frmOpticons . Show

End Sub

Sulk ViewDetails({)

Set ws = RotiveSheet
Worksheets ("Game Data™) Visikle = True
AcoctiveSheet . Wisible = False

End Sukb

Sulk EndProgi)

Worksheets ("Welcome™) TWisikble = True
AcoctiveSheet . Wisible = False
End Sukb

Suk AnotherLineup{}
Call Inirtialize
frmInputZ _ Show

End Sub

Suk MoreStats()
€211l Initislize
frmStats.Show

End Sukb

Suk AnotherDlayer ()
Call Inirtialize
frmPlayer _Show

End Sub

Suk GoBacki()

wa _ Timible = True

Worksheets ({"Game Data™) . Visible = False
End Suk

Figure CS23.27 The navigational procedures.
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Initializes the application and shows the user the options form.

Determine which option the user wants to solve, takes him or her
to the corresponding sheet, and displays a corresponding form.

Record which player should be in and out of the lineup.

Record the team and season for the lineup analysis.

Scans the game data to report the total minutes and average
rating that the specified lineup would have.

Determines if a player is in the lineup of a row in the game data
sheet.

Record the player and teams for the analysis.

Scans the game data to find the total minutes and average rating
that the player had while playing the selected teams.

Record the player for the analysis.

Scans the game data to report the total minutes and average
rating recorded when the selected player played with each of his
teammates.

Determines the optimal lineup by sorting and scanning the game
data of unique lineups for the selected team and season.

Records the team and season for the analysis.

Determines if two lineups are unique.

For the “End,” “Main Menu,” “View Details,” and “Re-solve”
buttons.

OLyXR] Re-solve Options

The user can re-solve this application with the various re-solve buttons on each of the four
main sheets: the lineup sheet, the player statistics sheet, the all combinations sheet, and
the optimal lineup sheet. These buttons are “New Lineup” on the lineup sheet, “New
Player” on the player statistics and all combinations sheets, and “Re-solve” on the optimal
lineup sheet. By selecting these buttons, the user can re-enter the parameters for each

Summary

analysis performed.

“New Lineup”

“New Player”

“Re-solve”

The re-solve button on the lineup sheet; the user can select a
new lineup scenario, team, or season.

The re-solve button on the player statistics and the all
combinations sheet; the user can select a new player and a set
of teams for the player statistics option; the user can also select
a new player for the all combinations option.

The re-solve button on the optimal lineup sheet; the user can
select a new team or season for the analysis.



CASE STUDY 23 Il NBA Lineup 26

ORYXNl Summary

This application allows the user to view statistics and make informed coaching
decisions for a basketball team. The user can analyze lineup scenarios, player
statistics, combinations of a player with his teammates, or find the optimal lineup
to play a specific team in a specific season.

This application requires five main sheets: the welcome sheet, the lineup
scenario sheet, the player statistics sheet, the all combinations analysis sheet,
and the optimal lineup sheet. Note that we also use two hidden sheets: the game
data and the optimal lineup data.

For this application’s user interface, we use navigational and functional buttons
and six user forms.

Several of this application’s procedures perform the analysis for the selected
option.

The user can re-solve this application by pressing the re-solve buttons on the
analysis sheets to return to the corresponding input forms.

Extensions

Add summary statistics to the player statistics option.

Add summary statistics to the all combinations option.

Add summary statistics to the optimal lineup option.

Allow the user to import new game data into the application. Allow the user to
either overwrite the current data or to append it.

Create more analysis options for the optimal lineup option. What else would a
coach be interested in examining when determining the optimal lineup? For
example, what if a coach wants to know what the optimal lineup would be for a
given team and season if he or she knows a particular player cannot be in the
lineup?



