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Problem-solving and modelling task (20%) 1

This sample has been compiled by the QCAA to assist and support teachers to match evidence
in student responses to the characteristics described in the instrument-specific marking guide
(ISMG).

Assessment objectives

This assessment instrument is used to determine student achievement in the following
objectives:

1.

select, recall and use facts, rules definitions and procedures drawn from Unit 3 Topics 2
and/or 3

comprehend mathematical concepts and techniques drawn from Unit 3 Topics 2 and/or 3
communicate using mathematical, statistical and everyday language and conventions

evaluate the reasonableness of solutions
justify procedures and decisions by explaining mathematical reasoning

solve problems by applying mathematical concepts and techniques drawn from Unit 3
Topics 2 and/or 3
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Instrument-specific marking guide (ISMG)

Criterion: Formulate

Assessment objectives

1. select, recall and use facts, rules definitions and procedures drawn from Unit 3 Topics 2
and/or 3

2. comprehend mathematical concepts and techniques drawn from Unit 3 Topics 2 and/or 3

5. justify procedures and decisions by explaining mathematical reasoning

The student work has the following characteristics:

o statement of some assumptions
» statement of some observations 1—2

o translation of simple aspects of the problem by identifying mathematical concepts and
techniques.

does not satisfy any of the descriptors above. 0

Criterion: Solve

Assessment objectives

1. select, recall and use facts, rules, definitions and procedures drawn from Unit 3 Topics 2
and/or 3

6. solve problems by applying mathematical concepts and techniques drawn from Unit 3
Topics 2 and/or 3

The student work has the following characteristics:

e use of complex procedures to reach a reasonable solution
o application of mathematical concepts and techniques relevant to the task 4-5
o use of technology.

o use of simple procedures to make some progress towards a solution
o simplistic application of mathematical concepts and techniques relevant to the task 2-3
o superficial use of technology.

* inappropriate use of technology or procedures. 1

o does not satisfy any of the descriptors above. 0
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Criterion: Evaluate and verify

Assessment objectives
4. evaluate the reasonableness of solutions

5. justify procedures and decisions by explaining mathematical reasoning

The student work has the following characteristics:

_________ 45

o statements about the reasonableness of solutions by considering the context of the task
o statements of relevant strengths and limitations of the solution and/or model 2-3
o statements about decisions made relevant to the context of the task.

o statement about a decision and/or the reasonableness of a solution.

does not satisfy any of the descriptors above.

Criterion: Communicate

Assessment objective

3. communicate using mathematical, statistical and everyday language and conventions

The student work has the following characteristics:

correct use of appropriate technical vocabulary, procedural vocabulary and conventions to
develop the response 3.4

coherent_and_concise organisation of the response, appropriate to the genre, including a
suitable introduction, body and conclusion, which can be read independently of the task sheet.

use of some appropriate language and conventions to develop the response 1-2
adequate organisation of the response.

does not satisfy any of the descriptors above.
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Task

Each week in the media, sporting commentators give their ‘expert tips’ on the likely winners of
upcoming games, but how accurate are these predictions? According to Daniel Colasimone,
reporter and producer for ABC Grandstand, ‘The world of sport never fails to surprise us, which is
why trying to make predictions about it is a fool's game’.

Colasimone, D 2015, ‘Unreliable 2016 sporting predictions: Tim Cahill, cricketing Mitchells, Nat Fyfe and Sharni Layton star’, ABC News,
www.abc.net.au/news/2015-12-31/2016-sporting-predictions/7060172. Used with permission.

You will be given a link to a website that contains data about every round of a completed sports
competition. Use an appropriate sample of the data to develop a model that will enable you to
‘predict’ the winning teams in at least three subsequent rounds of the competition.

This task poses the challenge — can a mathematics student predict a set of sporting results more
accurately than the so-called ‘experts’?

See IA1: Examination — short response (25%) 1 (available on the QCAA Portal).

Sample response

Criterion Marks allocated Provisional marks

Formulate 4 4
Assessment objectives 1, 2, 5

Solve 7 7
Assessment objectives 1, 6

Evaluate and verify 5 5
Assessment objectives 4, 5

Communicate 4 4
Assessment objective 3

Total 20 20
Specialist Mathematics 2019 v1.2 Queensland Curriculum & Assessment Authority
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The annotations show the match to the instrument-specific marking guide (ISMG) performance-

level descriptors.
Communicate [3-4]

coherent and concise

The introduction
clearly describes what
the task is about and
concisely outlines the
intent of the writer,
independent of the
task sheet.

Formulate [3-4]

accurate translation of

Formulate [3-4]

accurate
documentation of
relevant observations

The details of the
competition and
premiership ladder,
from which the
expert’s opinion are
derived, are
documented.

Formulate [3-4]

documentation of

1 Introduction

The purpose of this task was to design a mathematical model for ranking
teams using the data of the 2016 National Rugby League (NRL) competition.
This report analysed sufficient results from a sample of the 40 competition
matches to produce individual rankings for all 16 teams. These were
subsequently used to predict results of the next 3 rounds.

A comparison test of the forecasts against those of a ‘so-called expert’ was
developed which acted as an ‘accuracy barometer’.

These factors were considered:

¢ Not all teams had played each other the same number of times.

Refinement of that model was considered necessary if either a high mean
percentage of accurate forecasting was not achieved and/or the expert’s
predictions were better than those generated by the dominance model.

A spreadsheet was utilised for matrix representations, which simplified
repeated calculations of large data and ease of transition to refined models.

Assumptions

1. The first 5 rounds are adequate to demonstrate the form of each team

outcome of sporting competitions, they are ignored here to simplify the
model formulation.
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Communicate [3—4]

coherent and

The main body of the
report clearly
mathematises the
concepts formulated in
the introduction.

Communicate [3—4]

coherent and

Clear connection
between discussion
and labelled tables.
The table concisely
summarises the main
results with the use of
the raw data located in
the appendix.

Specialist Mathematics 2019 v1.2
IA 1: Sample assessment instrument

The 16 teams in the 2016 NRL competition are listed (with abbreviations)
in Table 1.

Table 1: List of the 16 teams in the 2016 NRL competition

BB
CB
CR
CS
GT
ME
MS

NC

Brisbane Broncos
Canterbury Bulldogs
Canberra Raiders
Cronulla Sharks
Gold Coast Titans
Manly Sea Eagles
Melbourne Storm

North Qld Cowboys

NK
NW
PE
PP
SD
SR
ss

WT

Newcastle Knights
New Zealand Warriors
Parramatta Eels
Penrith Panthers

St George Dragons
Sydney Roosters
South Sydney

West Tigers

2 Results and discussion

The NRL Premiership ladder in Appendix 2a represents the expert’s_ranking

model after the 5th round.

A comparison of the predictions against the actual results for the next 3 rounds

is summarised in Table 2 with successful predictions highlighted). The mean

percent correct was 66.7%.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Table 2: Expert’s predictions vs.. Actual results for Rounds 6-8

https://en.wikipedia.org/wiki/2016_NRL_season#Regular_season.

c

i)

&

pel

(0]

s
BB v SD BB ME v PE
SSvSR SS NC v SS
PE v CR CR GT v SD
NW v ME NW CB v NW
PP v NC NC BB v NK
CSvGT CS CRvCS
NKv WT WT WT v MS
MS v CB MS SR v PP
% correct 37.5% % correct

Mean % correct
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prediction

PE
NC
GT
CB
BB
CR
MS
PP

62.5%

c

i)

S

pel

(0]

s
BB v SR BB
CBvGT CB
CRVWT CR
NC v PE NC
CSv PP CS
NK v ME ME
SDv SR SD
MS v NW MS
% correct 100.0%

66.7%
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Evaluate and verify
[4-5]

evaluation of the

Formulate [3-4]

accurate translation of

The solution involves
a combination of parts
that are
interconnected.

Model 1a

The ‘win/loss’ data from Rounds 1-5 of the competition was modelled as a
dominance matrix, D in Figure 1. The following values were used: win = 1,
draw = 0.5 and loss/no game played = 0. For full details, see Appendix 3.

Figure 1: Dominance matrix, D for Model 1a

0 o o o 1 0 0 1 0 1 1 0 0 0o 0 0]
0o 0 0 0O O 1 0 0 0O 0 0 1 0 0 1 0
o 1. 0 0 0 O O 0 05 0 0 1 0 1 0 0
o 0 0 0O O o0 1 0 0 0 0 0 1 0 0 1
o 0 1 0 0 0 0 0 1 0 0 0 0 0 0 1
o 0 0 1 0 0 0 0 O 0O 0 0 0 1 0 0
0o 0 0 0 1 0 o0 0 1 1 0 0 1 0 0 0

psfo o o 1 0o 0o 0 0 O O 0O O0 1 1 0 0
0 0 05 0 0 0 O O O O O 0 O0 0 0 O

o 0 0 0O O O o 0O 1 0 0 0 0 1 0 0

0o 1. 0 0 0 0 O 1 0 0 0 0 0 0 0 1

1 0 0 O O O O O O O 1 0 0 0 0 O

0 0 0 O O O O 0O O O O0 1 0 0 1 0

0o 0 0 0O 0O O O O O O 0 0 O0 0 0 O

o 0 0 0O O 1 0 0 1 0 0 0 0 1 0 0

| 0o 0 0 0o o 1. 0 0 0 1 0 0 0 0 0 _0]|

The variables used in the third-order dominance matrix calculations were

¢ R, = nth order ranking vector

Specialist Mathematics 2019 v1.2
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Figure 2: Third-order ranking vector, R; for Model 1a

5 38 35
= E 23 |E 252 E
g 3 £ |3 EG |3
- = [ © o T
i ® ¥ ©o

16.35 |BB 15.35 |BB 1 BB
10.25 |CB 11.95 [CS 2 CS
10.5875 |CR 11.8 |PE 3 PE
11.95 |CS 11.725 |MS 4 MS
93 |GT 11.2 |PP 5 PP
59 [ME 10.5875(CR 6 CR
11.725 [MS 10.25 |CB 7 cB
R,=D1+05D?*1+03D%*1= 94 [NC 94 |NC 8 NC
216825 |NK 93 |GT 9 GT
2775 |NW 735 |SD 10 SD
118 |PE 58 |ME ik ME
11.2 |PP 5675 |SS 12 55
7.35 |SD 505 |WT 13 |WT
0 SR 2775 |NW 14 MWV
5675 |SS 216825 | NK 15 NK
505 JWT 0 SR 16 SR

Solve [6-7]

accurate and

f‘é%%fﬁg%zg‘/?-!’-sﬁgf Figure 3: Formulas used to determine third-order rankings for Model 1a
"""""" ’ B CDEFGHIJKLMNOPQRTU Y z
Recognition that the 29 000 0100101100000]| [1] =MMULT(C29:R44,U29:U44)
use of a spreadsheet 30 00000100000 100T10 1 =MMULT(C29:R44,U29:U44)
promotes the efficient 31 010000000500 10100 1 =MMULT(C29:R44,U29:U44)
input, calculation, 32 000 0O0O0OT100O0O0GOT10O00O0 1 1 =MMULT(C29:R44,U29:U44)
refinementanddisplay 33| |o 0 1 0 0 0 0 0 1 00 00 0 O 1 1 =MMULT(C29:R44,U29:U44)
of large amounts of 34 [0001000000000T100 1 =MMULT(C29:R44,U29:U44)
data. Weighting 35 000010001100 1000 1 =MMULT(C29:R44,U29:U44)
parameters can be 36D=[0 00 1 000000001 10 0]1=|1|D1==MMULT(C29:R44,U29:U44)
easily modified. 37 |0 0 0500000000000 O00O0 1 =MMULT(C29:R44,U29:U44)
33 (000 0000010000T100 1 =MMULT(C29:R44,U29:U44)
39 [010000010000000 1 1 =MMULT(C29:R44,U29:U44)
40 100 00000O0O0I1O000O0TO 0O 1 =MMULT(C29:R44,U29:U44)
41 000 0000O0OOOOT1TO0OT1O 1 =MMULT(C29:R44,U29:U44)
42 000 00000DO0O0DOO0OOT 0O 1 =MMULT(C29:R44,U29:U44)
43 000 0010010000100 1 =MMULT(C29:R44,U29:U44)
4 000001000 1000000][ |1 =MMULT(C29:R44,U29:U44)
B C D E F
133 R; values Team| Weighting
134 =729:744+F135°XT0:X85+F136°X112:X128 | BB | parameters
135 =729:744+F135°XT0:X85+F136"X113:X128 | CB | a= 0.5
136 =729:744+F135*XT0:X85+F136*X113:X128 | cR | b=0.3
137 =729:744+F135°XT0:X85+F136°X113:X128 | CS
138 =729:744+F135°XT0:X85+F136°X113:X128 | GT
139 =729:744+F135°XT0:X85+F136°X112:X128 | ME
140 =729:744+F135°XT0:X85+F136°X112:X128 | MS
141| R, =D 1+ 0.5D%1 + 0.3 D* 1 =[=729:744+F135°X70:X85+F136"X112:X128 | NC
142 =729:744+F135°XT0:X85+F136°X113:X128 | NK
143 =729:744+F135°XT0:X85+F136"X113:X128 | NW
144 =729:744+F135°XT0:X85+F136"X113:X128 | PE
145 =729:744+F135°XT0:X85+F136"X113:X128 | PP
146 =729:744+F135°XT0:X85+F136"X112:X128 | SD
147 =729:744+F135°XT0:X85+F136*X113:X128 | SR
148 =729:744+F135°XT0:X85+F136°X113:X128 | SS
149 =729:744+F135°XT0:X85+F136°X113:X128 | WT

A comparison of the predictions against the actual results for the next 3 rounds
using Model 1a is summarised in Table 3.

Specialist Mathematics 2019 v1.2 Queensland Curriculum & Assessment Authority
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Table 3: Model 1a Predictions vs. Actual results for Rounds 6-8

Data sourced from Wikipedia 2021, ‘2016 NRL Season’,
https://en.wikipedia.org/wiki/2016_NRL_season#Regular_season

Round 8
Games

Round 7
Games

Round 6
Games

Model 1(a)
prediction
Model 1(a)
prediction

=
85
= o=
TJQ
o
°
o2
S o

BB v SD BB ME v PE PE BB v SR BB
SSv SR SS NC v SS NC CBvGT CB
PE v CR PE GTv SD GT CRvWT CR
NW v ME ME CB v NW CB NC v PE NC
PP v NC PP BB v NK BB CSvPP CS
CSvGT Cs CRvCS CS NK v ME ME
NKv WT WT WT v MS MS SDv SR SD
MS v CB MS SRv PP PP MS v NW MS
% correct 50% % correct 75% % correct 87.5%
Evaluate and verify Mean % correct 70.8%

[4-5]

evaluation of the

Formulate [3-4]

Model 1b
-"-‘-’-C-U-'T‘-‘-".f‘-tiaﬁgf‘- 2 To refine the model, assumption 1 was amended such that the first 8 rounds
e are adequate to demonstrate the form of each team allowing accurate
"""""""" predictions to be made. This allowed each team to have played over half of the
opposition teams, providing data involving a greater. cross-section of form. The
Solve [6-7] refined dominance matrix D is shown in Appendix 4 with the updated R shown
e and below.
accurate and : Third. :
e Figure 4: Third-order ranking, vector. Rs for Model 1b
technology. -
2 o @ - £
The spreadsheet from 3 § E 3 § 'E % 2 E
Model 1a could be ;,, (= cE |~ g+
easily adapted for x
Model 1b calculations. 43675 [BR 43675 | BB 1 BB
31.15 |CB 39.95 MNC 2 MNC
236125 |CR a7125 | CS 3 C3
37125 |CS 37125 | PE 4 PE
13.9 |GT 31.15 CB 5 CB
20.925 |[ME 27525 | M3 6 M3
27.525 [MS 245 PP 7 PP
R,=D1+05 D?1+0.3D*1=| 2995 |NC 2361251 CR 8 CR
74875 |NK 20925 | ME 9 ME
14.625 |NW 18.15 SD 10 SD
37125 |PE 14.625 | NW 11 NW
245 |PP 139 | o 12 |Gt
18.15 |SD 11.875 | S5 13 S8
445 |SR 11.2 WT 14 WT
11.875 [ss 7.4875 | NK 15 | NK
11.2 |WT 4 45 SR 16 SR
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Communicate [3-4] The spreadsheet formulas used to perform_the calculations to determine the
updated vector R3; are shown in_ Appendix 5. The expert’'s model was also
correct use of amended using the NRL |ladder after Round 8 (see Appendix 2b). Table 4
““““““““““ shows a comparison of the predictions and their accuracy.

----------------- Table 4: Dominance matrix model, Expert’s predictions vs. Actual results

conventions
T for Rounds 6-8
Data sourced from Wikipedia 2021, ‘2016 NRL Season’,
https://en.wikipedia.org/wiki/2016_NRL_season#Regular_season.
§ 25 § S5 § 2
8 38 3 33 3| 3
2 B9 8 B9 2| 3
al S a Q| S a Q| =S
SSv SDv SSv
WT SS SS CR CR CR SD SD SD
PEv PEv NC v
CB PE PE ss PE PE BB BB BB
PP v PP v WT v
CR CR PP NW PP PP NK WT WT
SRv MS v NW v
NK NK NK NC NC NC CR CR CR
ME v ME v CSv
NC NC NC BB BB BB ME CS CS
NW v NK v PP v
SD SD SD cs CS CS GT GT PP
GTV WT v CBv
MS MS MS CB CB CB SR CB CB
CSV GTv PEV
BB BB BB SR GT GT MS MS PE
% 37.5 50.0 % 62.5 o % 75.0 o
correct % % correct % e correct % ST
Evaluate and verify Mean % correct Expert’s Model 58.3% Model 1(b) 54.2%
[4-5]

evaluation of the

Formulate [3-4] Model 2

T e While maintaining the assumption_that 8 rounds_are adequate to provide

by identifying match provide significant data in making accurate predictions, which is
mathematical reasonable if an equitable draw is provided. A new model to rank teams was
concepts and developed, based on a statistical analysis of this additional data. The analysis
fechniques considered the home ground advantage for each team, using the mean points
New model margin at home and away as defined below.

introduced.

Total points margin at home games

Mean points margin at home =
b & Number of home games

Specialist Mathematics 2019 v1.2 Queensland Curriculum & Assessment Authority
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Total points margin at away games

Mean points margin away =
P & Y Number of away games
Communicate [3-4]

To calculate this set of statistics for each team, the winning margin from each

correctuse of game across the 8 rounds was determined, e.g. in Round 1, PE (home team)
appropriate technical a5 defeated by BB (away team) by 4—17, giving a point’s margin of 13. As
vocabulary, procedural X : ; " .
vocabulary, and shown in the home team points margin matrix of Table 5a, PE received -13
conventions while in the away team points margin matrix_of Table 5b, BB received 13.

These winning margins were then used to calculate the mean points margin in
home and away games.

Solve [6-7]

Data sourced from Wikipedia 2021, ‘2016 NRL Season’,
https://en.wikipedia.org/wiki/2016_NRL_season#Regular_season

accurate and

Home Ground Advantage Statistical Analysis

The use of a -

spreadsheet promotes Home Team Margins

the efficient input, Round Number MNumber| Total | Average

calculation, refinement of margin | margin in

7 Team

and display of large Home |in Home| Home

amount§ qf data for . 1|2 |3|4|5|6| 7| 8| zames| games | games

this statistical analysis.
BB 15 1 26 | 53| 22 5 117 23.4
cB -14 -14 411 4 -31 -7.8
CR B |1 -4 -24| 52 5 33 6.6
Cs 28 B 5 2 4 43 10.8
GT | 18 12 -8 -5 4 17 4.3
ME | -22 10 -4 -12 4 -28 -7.0
MS 2 |18 4 | -6 42 5 )] 12.0
NC ] 40 36 26 | 16 5 124 248
NK 0 2 -14 3 -12 -4.0
HW -7 | 32 -16 3 9 3.0
PE |-13| 4 -2 | 30 4 19 48
PP -2 (1 -5 3 & -2.0
5D 2| 2 2 5 B 2.0
SR | -32 -2 | -6 -4 4 -44 -11.0
55 42 -30 -7 3 5 17
WT B | 14 -8 | 8 -1 5 21 4.2

Data sourced from Wikipedia 2021, ‘2016 NRL Season’,
https://en.wikipedia.org/wiki/2016_NRL_season#Regular_season

Away Ground Advantage Statistical Analysis

Away Team Margins
Round Number Mumber| Total | Average
Team of Away| margin | margin in

1123 4|5 & | 7| 8| games |in Away| Away
BB | 13 -1 B 3 20 B.7
CB | 22| 2 30 & 4 60 15.0
CR 0 14 | -30 3 -16 -5.3
Cs -& -10 -8 24 4 0 0.0
GT -18 4 5 -1 4 -20 -5.0
ME -14 2 16 14 4 18 45
M5 71 -B 1 3 0 0.0
NC -4 -1 5 5 0 0.0
HK | -18 | -42 -32| 4 -53 5 -149 -29.8
NW | -8 |-15 ] 4 | -42 5 -55 -11.0
PE 14| B 12 | -16 4 18 45
PP -8 -2 2 4 1 -2 5 -6 -1.2
5D -2 | -28B -36|-26| 5 5 -87 -17.4
SR -1 | -40 7 -2 4 -36 -9.0
55 | 32 -2 4 -26| -22 5 -14 -2 8
WT -12 -2 -52 3 -66 -22.0

Specialist Mathematics 2019 v1.2 Queensland Curriculum & Assessment Authority
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An example of the average point’s margin in home and away games for BB is
given below (see results highlighted in Tables 5a and 5b).

Average points margin scored at home for BB = = 23.4
20
Average points margin scored away for BB = 3 = 6.7
Solve [6-7] An excerpt of the spreadsheet formulas used for Maodel 2 is shown below.in

accurate and

------------------ Figure 5: Formulas used to determine statistical rankings for Model 2

technology.
4] A JcIpJe[F[e[H] 1]} K | N 0
1 Home Ground Advantage Statistical Analysis
2 Home Team Margins
Team Round Number Total margin Average
Number of home in Home margin in
4 1 (2 (3 (4 |5 [6 (7 |8 games games Home games
5 BB 15 1 26 |53 |22 |=COUNTA(WS:ADS5) =SUM(C5:)5) |=N5/K5
6 CB -14 -14 -4 |1 |=COUNTA[WE:ADE) =5UM(C626) |=N6/KE6
7 CR |8 |1 -4 -24152 |=COUNTA(W7:AD7) =SUM(C7:J7) |=N7/K7
8 CSs 28 -] 5 2 |=COUNTA[WBS:ADB) =SUM(CB:J8) |=N8/K8

Communicate [3-4] Teams were then ranked based on their average points winning margin for

both home and away games as shown in Table 6. These values represent
coherent and concise  egch team’s ‘level of home and away advantage’. Subsequently, winners from
- each match were predicted by determining who had the highest home and
""""" away ranking from the opposing home team and away team.

points winning margins
Team A\{er_age winning Team Av_er?ge winning
margin in home games margin in away games
NC 24.8 CB 15.0
Solve [6-7] BB 23.4 BB 6.7
MS 12.0 ME 4.5
accurate and
appropriate. use of CS 10.8 PE 4.5
technology.
CR 6.6 CS 0.0
PE 4.8 MS 0.0
GT 4.3 NC 0.0
WT 4.2 PP -1.2
NW 3.0 SS 2.8
SD 2.0 GT -5.0
SS 1.7 CR -5.3
PP -2.0 SR -9.0
NK —4.0 NW -11.0
ME -7.0 SD -17.4
CB —7.8 WT —22.0
SR -11.0 NK —29.8
Specialist Mathematics 2019 v1.2 Queensland Curriculum & Assessment Authority
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Formulate [3-4]

accurate

Solve [6-7]

accurate use of

The solution involves
a combination of parts
that are
interconnected.

Solve [6-7]

techniques relevant to Table 7: Average home and away games points margin ranking
the task predictions vs. Actual results for Rounds 6—8

Data sourced from Wikipedia 2021, ‘2016 NRL Season’,
https://en.wikipedia.org/wiki/2016_NRL_season#Regular_season

Shows good judgment
to make thoughtful
and astute choices.

c C C
o 2 o 2 o 2
cC ®© cC ®© cC ©
G £ G £ G £
o= Home v o 2 Home v .
2=z A T 2z A T 2z
£ way Team £5 way Team £5
) ) )
i : :
[$] [$] [$]
35 39 39
o § o ‘g o ‘g
(] © ©
SSvWT SS SDvCR SD SSv SD SS
PE v CB CB PE v SS SS NC v BB NC
PP v CR PP PP v NW PP WT v NK WT
SR v NK SR MS v NC MS NW v CR NW
ME v NC NC ME v BB BB CSv ME CS
NW v SD NW NKv CS NK PP v GT PP
GTV MS GT WT v CB CB CBv SR SR
E"_*‘s']“ate EREREHTY CSVBB cs GTvSR i PE V MS MS
itz o Percentage 62.5% Percentage 100% Percentage 62.5%
decisions made using correct correct correct
mathematical
reasoning Mean percentage correct 75.0%
Student shows - o .
consideration of As shown in the table, the mean success rate of the predictions increased to
measures of success  75%, representing improvement over both the previous model (54.2%) and the
in the prediction expert’s model (58.3%).
process.
Specialist Mathematics 2019 v1.2 Queensland Curriculum & Assessment Authority
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Communicate [3-4]

coherent and_concise

Conclusion provides
an overview of the
significance of the
information presented
in the previous
sections.

Evaluate and verify
[4-5]

documentation_of

Communicate [3-4]

3 Conclusion

For this task, two variations of dominance matrix models and a statistical-
based matrix model were used to rank the 16 teams in the 2016 NRL
competition. While the models were based on similar samples of games,
different principles were used. The NRL Premiership ladder was used as the
basis for simulating a comparative expert's model.

Overall, the models produced mean prediction accuracies better than 50% and
exhibited a level of agreement with respect to each other.

In conclusion, a ‘true’ ranking of teams guaranteeing a 100% accuracy rate is
essentially an impossible task. So at 75% accuracy, Model 2 is considered to
have produced a valid solution. Therefore, based on the analysis of this
investigation, it is reasonable to claim that a mathematics student can predict a

set of sporting results more accurately than ‘so-called experts’.

Mathematical modelling that considers other factors, such as the timing of
games, turnaround times/travel between games and consistency of player
availability could further enhance success in predictions.
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4 Appendixes

Appendix 1

2016 NRL season results for rounds 1-11

Data sourced from Wikipedia 2021, ‘2016 NRL Season’,
https://en.wikipedia.org/wiki/2016_NRL_season#Regular_season

Round 1
3-Mar-16 | Parramatta Eels Brisbane Broncos 4 17
4-Mar-16 | Manly Sea Eagles Canterbury Bulldogs 6 28
5-Mar-16 | Canberra Raiders Penrith Panthers 30 22
5-Mar-16 | Wests Tigers New Zealand Warriors 34 26
5-Mar-16 | North QLD Cowboys Cronulla Sharks 20 14
6-Mar-16 | Sydney Roosters South Sydney Rabbitohs 10 42
6-Mar-16 | Gold Coast Titans Newcastle Knights 30 12
7-Mar-16 | Melbourne Storm St George Dragons 18 16
Round 2
10-Mar-16 | Penrith Panthers Canterbury Bulldogs 16 18
11-Mar-16 | Brisbane Broncos New Zealand Warriors 25 10
12-Mar-16 | Canberra Raiders Sydney Roosters 21 20
12-Mar-16 | South Sydney Rabbitohs | Newcastle Knights 48 6
12-Mar-16 | Parramatta Eels North QLD Cowboys 20 16
13-Mar-16 | Cronulla Sharks St George Dragons 30 2
13-Mar-16 | Melbourne Storm Gold Coast Titans 34 16
14-Mar-16 | Wests Tigers Manly Sea Eagles 36 22
Round 3
17-Mar-16 | North QLD Cowboys Sydney Roosters 40 0
18-Mar-16 | Canterbury Bulldogs Parramatta Eels 6 20
19-Mar-16 | Newcastle Knights Canberra Raiders 24 24
19-Mar-16 | Penrith Panthers Brisbane Broncos 23 22
19-Mar-16 | Gold Coast Titans Wests Tigers 30 18
20-Mar-16 | New Zealand Warriors Melbourne Storm 14 21
20-Mar-16 | St George Dragons South Sydney Rabbitohs 8 6
21-Mar-16 | Manly Sea Eagles Cronulla Sharks 22 12
Round 4
25-Mar-16 | South Sydney Rabbitohs | Canterbury Bulldogs 12 42
25-Mar-16 | Brisbane Broncos North QLD Cowboys 21 20
26-Mar-16 | Canberra Raiders Gold Coast Titans 20 24
26-Mar-16 | Sydney Roosters Manly Sea Eagles 20 22
27-Mar-16 | St George Dragons Penrith Panthers 14 12
28-Mar-16 | New Zealand Warriors Newcastle Knights 40 18
28-Mar-16 | Wests Tigers Parramatta Eels 0 8
28-Mar-16 | Cronulla Sharks Melbourne Storm 14 6
Round 5
31-Mar-16 | Manly Sea Eagles South Sydney Rabbitohs 12 16
01-Apr-16 | Gold Coast Titans Brisbane Broncos 16 24
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02-Apr-16 | Melbourne Storm Newcastle Knights 18 14
02-Apr-16 | Wests Tigers Cronulla Sharks 26 34
02-Apr-16 | North QLD Cowboys St George Dragons 36 0
03-Apr-16 | Sydney Roosters New Zealand Warriors 28 32
03-Apr-16 | Parramatta Eels Penrith Panthers 18 20
04-Apr-16 | Canterbury Bulldogs Canberra Raiders 8 22
Round 6
07-Apr-16 | Brisbane Broncos St George Dragons 26 0
08-Apr-16 | South Sydney Rabbitohs | Sydney Roosters 10 17
09-Apr-16 | Parramatta Eels Canberra Raiders 36 6
09-Apr-16 | New Zealand Warriors Manly Sea Eagles 18 34
09-Apr-16 | Penrith Panthers North QLD Cowboys 18 23
10-Apr-16 | Cronulla Sharks Gold Coast Titans 25 20
10-Apr-16 | Newcastle Knights Wests Tigers 18 16
11-Apr-16 | Melbourne Storm Canterbury Bulldogs 12 18
Round 7
14-Apr-16 | Manly Sea Eagles Parramatta Eels 10 22
15-Apr-16 | North QLD Cowboys South Sydney Rabbitohs 44 18
16-Apr-16 | Gold Coast Titans St George Dragons 14 19
16-Apr-16 | Canterbury Bulldogs New Zealand Warriors 20 24
16-Apr-16 | Brisbane Broncos Newcastle Knights 53 0
17-Apr-16 | Canberra Raiders Cronulla Sharks 16 40
17-Apr-16 | Wests Tigers Melbourne Storm 18 19
18-Apr-16 | Sydney Roosters Penrith Panthers 16 20
Round 8
22-Apr-16 | Brisbane Broncos South Sydney Rabbitohs 30 8
23-Apr-16 | Canterbury Bulldogs Gold Coast Titans 21 20
23-Apr-16 | Canberra Raiders Wests Tigers 60 6
23-Apr-16 | North QLD Cowboys Parramatta Eels 32 16
24-Apr-16 | Cronulla Sharks Penrith Panthers 20 18
25-Apr-16 | Newcastle Knights Manly Sea Eagles 10 26
25-Apr-16 | St George Dragons Sydney Roosters 20 18
25-Apr-16 | Melbourne Storm New Zealand Warriors 42 0
Round 9
28-Apr-16 | South Sydney Rabbitohs | Wests Tigers 22 30
29-Apr-16 | Parramatta Eels Canterbury Bulldogs 20 12
30-Apr-16 | Penrith Panthers Canberra Raiders 19 18
30-Apr-16 | Sydney Roosters Newcastle Knights 38 0
30-Apr-16 | Manly Sea Eagles North QLD Cowboys 18 34
01-May-16 | New Zealand Warriors St George Dragons 26 10
01-May-16 | Gold Coast Titans Melbourne Storm 0 38
01-May-16 | Cronulla Sharks Brisbane Broncos 30 28
Round 10
12-May-16 | St George Dragons Canberra Raiders 16 12
13-May-16 | Parramatta Eels South Sydney Rabbitohs 20 22
14-May-16 | Penrith Panthers New Zealand Warriors 30 18
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14-May-16 | Melbourne Storm North QLD Cowboys 15 14

14-May-16 | Manly Sea Eagles Brisbane Broncos 6 30

15-May-16 | Newcastle Knights Cronulla Sharks 0 62

15-May-16 | Wests Tigers Canterbury Bulldogs 4 36

16-May-16 | Gold Coast Titans Sydney Roosters 26 6

Round 11

19-May-16 | South Sydney Rabbitohs | St George Dragons 34 24

20-May-16 | North QLD Cowboys Brisbane Broncos 19 18

21-May-16 | Wests Tigers Newcastle Knights 20 12

21-May-16 | New Zealand Warriors Canberra Raiders 12 38

21-May-16 | Cronulla Sharks Manly Sea Eagles 20 12

22-May-16 | Penrith Panthers Gold Coast Titans 24 28

22-May-16 | Canterbury Bulldogs Sydney Roosters 32 20

23-May-16 | Parramatta Eels Melbourne Storm 6 18
Specialist Mathematics 2019 v1.2 Queensland Curriculum & Assessment Authority
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Appendix 2a:
2016 NRL points ladder after Round 5

Data sourced from Wikipedia 2021, ‘2016 NRL Season’,
https://en.wikipedia.org/wiki/2016_NRL_season#Regular_season

Ranking after round 5
Rank Team Points
1 BB 8
2 MS 8
3 CR 7
4 NC 6
5 SS 6
6 CS 6
7 CB 6
8 PE 6
9 GT 6
10 NW 4
11 WT 4
12 PP 4
13 ME 4
14 SD 4
15 NK 1
16 SR 0
Appendix 2b:

2016 NRL points ladder after round 8

Data sourced from Wikipedia 2021, ‘2016 NRL Season’,
https://en.wikipedia.org/wiki/2016_NRL_season#Regular_season

Ranking after round 8
Rank Team Points
1 BB 14
2 NC 12
3 MS 12
4 Cs 12
5 PE 10
6 CB 10
7 CR 9
8 ME 8
9 SD 8
10 GT 6
11 SS 6
12 PP 6
13 NW 6
14 WT 4
15 NK 3
16 SR 2
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Appendix 3

Competition data — Rounds 1-5 to produce Dominance
matrix D used in Model 1a

g6 [cB Jcr Jes  fer [WE ws [nc [uk Jww Jee Jee Iso sk [ss [wT ]
Ao § 4 8 4 d=deded 4 4od § o ¢
Results after & S28 3 2 9 & o|cizgdEy o g Y f B u
rounds A28 o o ¥ & 5Yifsy § fef o 2 gi S
439 8 f 4 F 4292137 4 g9°1 4 3 ¢
| [= = & | = | o b= Il
& 8 ° g F = & o &
BB |Brizbane Broncos 0 0 0 0 1 ] ] 1 0 1 1 0 0 0 0 0 T
CB |Canterbury Bulldogs 0 0 0 o o 1 0 0 o 0 0 1 0 0 1 0 3
CR |canberra Raiders o 1 © o0 © 0o 0 0 05 0 0 1 0 1 00 25
cs |cronulla Sharks o ¢ o o © o 1 0o 0 0 0 0 1 0 0 1 z
GT |Gold Coast Titans o ¢ 1 o0 © 0o 0 0 1 0 0 0 0 0 0 1 3
ME |Manly Sea Eagles 0 0 0 1 0 0 0 0 0 0 ] ] ] 1 ] ] 2
MS |Melbourne Storm 0 0 0 0 1 0 0 0 1 1 0 0 1 0 0 0 4
NC |Morth Qid Cowboys 0 0 0 1 0 0 0 0 0 0 ] ] 1 1 ] ] 3
NK | Newcastle Knights 0 0 05 0 0 0 0 0 0 0 0 0 0 0 0 0 05
N |Mew ZealandWarriors | 0 0 0O O 0 0 0 0 1 0 0 0 0 1 00 2
PE |Parramatta Eels 0 1 0 o o 0 0 1 o 0 0 0 0 0 0 1 3
PP | Penrith Panthers 1,0 © 0 © O 0 0 0 0 1 0 0 0 0 0 2
SD | St George Dragons 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 2
SR |Sydney Roosters 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
55 |South Sydney o ¢ o o © 1 0 0 1 0 0 0 0 A1 00 3
WT | West Tigers o o o 0o © 1 © 0 0 1 0 0 0 0 0 0 2
40
[Losses [+ 2 15 2 2 3 1 45 3 2 3 3 5 2 34010l
o 0o 0 0 1 0 0 1 0 1 1 0 0 0 0 0]
0 0 0 0 0 1 0 0 0 0 0 1 0 0 1 0
0 1 0 0 0 0 0 0 05 0 0 1 0 1 0 0
0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 1
0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 1
0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0
0 0 0 0 1 0 0 0 1 1 0 0 1 0 0 0
D=|] O 0 0 1 0 0 0 0 0 0 0 0 1 1 0 0
0 0 05 O 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0
0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 1 0 0 1 0 0 0 0 1 0 0
| 0 O 0 0 0 1 0 0 0 1 0 0 0 0 0 _0 |
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Appendix 4

Competition data from modelling Rounds 1-8 used to
develop Dominance matrix D in Model 1b

8.l 5 g || E « |2 ] & 5| B F -
414 °¢ 4 13°
BE |Brisbane Broncos 0 0 0 0 1 0 0 1 1 1 1 0 1 0 1 0 T
CB [Canterbury Bulldogs 0 0 0 0 1 1 1 0 0 0 0 1 0 0 1 0 5
CR |Canberra Raiders 0 1 0 0 0 0 0 0 05 0 0 1 0 1 0 1 45
CS |Cronulla Sharks 0 0 1 0 1 0 1 0 0 0 0 1 1 0 0 1 g
GT |Gold Coast Titans 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 1 3
ME |Manly Sea Eagles 0 0 0 1 0o 0 o0 0 1 1 0o 0 0 1 0 0 4
MS [Melbourne Storm 0 0 0 0 1 0 0 0 1 2 0 0 1 0 0 1 6
NC |Morth Qld Cowboys 0 0 0 1 0o 0 0 0 0 0 1 1 1 1 1 0 5
MK |Mewcastle Knights 0 0 05 0 0o 0 0 0 o 0 0 0 0 0 0 1 15
NW [Mew Zealand Warriors 0 1 0 0 0 0 0 0 1 0 0 0 0 1 0 0 3
PE |Parramatta Eels 0 1 1 0 0 1 0 1 0 0 0 0 0 0 0 1 5
PP [Penrith Panthers 1 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 3
SD |St George Dragons 0 ] 0 0 1 ] ] 0 0 0 0 1 ] 1 1 0 4
SR [Sydney Roosters 0 ] 0 0 0 ] 0 0 0 0 0 ] ] 0 1 0 1
SS [South Sydney 0 0 0 0 0 1 0 0 1 0 0 0 0 1 0 0 3
WT |West Tigers 0 0 0 0 0 1 0 0 0 1 00 0 0 0 0 2
64
Losses 1 3 35 2 5 4 2 2 65 &5 3 &5 4 7 &5 6|64 |Tpa
0 0 0 0 1 0 0 1 1 1 1 0 1 0 1 0
0 0 0 0 1 1 1 0 0 0 0 1 0 0 1 0
0 1 0 0 0 0 0 0 05 0 0 1 0 1 0 1
0 0 1 0 1 0 1 0 0 0 0 1 1 0 0 1
0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 1
0 0 0 1 0 0 0 0 1 1 0 0 0 1 0 0
0 0 0 0 1 0 0 0 1 2 0 0 1 0 0 1
D=| 0 0 0 1 0 0 0 0 0 0 1 1 1 1 1 0
0 0 05 0 0 0 0 0 0 0 0 0 0 0 0 1
0 1 0 0 0 0 0 0 1 0 0 0 0 1 0 0
0 1 1 0 0 1 0 1 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0
0 0 0 0 1 0 0 0 0 0 0 1 0 1 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
0 0 0 0 0 1 0 0 1 0 0 0 0 1 0 0
0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0|
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Appendix 5

Excerpt of the formulas used to determine the third-order
rankings for Model 1b

B C/DEF GHI J/KILMNOPOQR|T U Y Z
30 [ooo100111101010]| [1] =MMULT(C30:R45,U30:U45)
31 00001 11000010010 1 =MMULT(C30:R45,U30:U45)
32 01 00O0O0OOO OO0 010101 1 =MMULT(C30:R45,U30:U45)
33 001010100001 1001 1 =MMULT(C30:R45,U30:U45)
34 001000O0O0M1TO0O0OO0DODS©DOG DA 1 =MMULT(C30:R45,U30:U45)
35 oo0oo0o100O0O0O1T71T0O0O0M1T0D00 1 =MMULT(C30:R45,U30:U45)
3 000010001200 100 1 1 =MMULT(C30:R45,U30:U45)
37b=j0 0 01T O0OO0OO0ODO0ODO0OT1TA1TT1T1 1 0|1=|1]|D1==MMULT(C30:R45,U30:U45)
38 0 0 050 0000O0O0O0ODO0DODOG O 1 =MMULT(C30:R45,U30:U45)
39 0100000O01T000O01TO00 1 =MMULT(C30:R45,U30:U45)
40 01100101 00O0O0O0O0T0O1 1 =MMULT(C30:R45,U30:U45)
41 17000000O0O0O01TO0O01TO00OQO0 1 =MMULT(C30:R45,U30:U45)
42 00O0O0OT1TO0OOOOODO11TOH"1TA1O0 1 =MMULT(C30:R45,U30:U45)
43 000O0O0O0COOOOOOOODAT1TDQO 1 =MMULT(C30:R45,U30:U45)
44 0O0O0OOTT1TOOH"TOOOOH"1TO0O 1 =MMULT(C30:R45,U30:U45)
45 © 000O01000™1T00O0O0O0QO0] 1 | =MMULT(C30:R45,U30:U45)

B C D E F
134
135 R; values Team | Weighting
136 =Z30:Z45+F137°X71:X86+F138*X114:X129 | BB |parameters|
137 =Z30:Z45+F137*X71:X86+F138*X114:X129 | CB a=|05
138 =Z30:Z45+F137*X71:X86+F138*X114:X129 | CR b=10.3
139 =Z30:Z45+F137*X71:X86+F138*X114:X129 | CS&
140 =730:Z45+F137*X71:X86+F138*X114:X129 | GT
141 =730:Z45+F137*X71:X86+F138*X114:X129 | ME
142 =730:Z45+F137*X71:X86+F138*X114:X129 | MS
143 R3=D1+0.5D%1+ 0.3 D1 =(=230:245+F137*X71:X86+F138*X114:X129 NC
144 =Z30:245+F137°X71:X86+F138*X114:X129 NK
145 =730:Z45+F137*X71:X86+F138*X114:X129 | NW
146 =Z30:Z45+F137°X71:X86+F138*X114:X129 PE
147 =Z30:Z45+F137°X71:X86+F138*X114:X129 PP
148 =730:Z45+F137*X71:X86+F138*X114:X129 | SD
149 =730:Z45+F137*X71:X86+F138*X114:X129 | SR
150 =730:Z45+F137*X71:X86+F138*X114:X129 | SS
151 =Z30:Z45+F137°X71:X86+F138*X114:X129 | WT
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Appendix 6

Points scores for Rounds 1-8 used to determine points
margin values for home and away games in Model 2

Data sourced from Wikipedia 2021, ‘2016 NRL Season’,
https://en.wikipedia.org/wiki/2016_NRL_season#Regular_season

Home and Away Gound Advantage Statistical Analysis
Round Number

Home Team Scores 1 2 3 4 5 & 7 g
BB Brizbane Broncos 25 21 26 53 30
CB Canterbury Bulldogs 5] ] 20 21
CR Canberra Raiders 30 21 20 16 60
S Cronulla Sharks 30 14 25 20
GT Gold Coast Titans 30 30 16 14
ME Manly Sea Eagles ] 22 12 10
MS Melbourne Storm 18 34 18 12 42
NC MNorth Qid Cowboys 20 40 36 44 32
MK Newcastle Knights 24 18 10
NW New Zealand Warriors 14 40 18
PE Parramatta Eels 4 20 18 36
PP Penrith Panthers 16 23 18
sD St George Dragons 8 14 20
SR Sydney Roosters. 10 20 28 16
55 South Sydney 48 12 10
WT West Tigers 34 36 0 26 18
Total games at home 8 8 ] ] ] 8 8 8

Round Number

Away Team Scores 1 2 3 4 5 & 7 8

BB Brisbane Broncos 17 22 24
CcB Canterbury Bulldogs 28 18 42 18
CR Canberra Raiders 24 22 &
Cs Cronulla Sharks 14 12 34 40
GT Gold Coast Ttans 16 24 20 20
WME Manly Sea Eagles 22 22 34 26
MS Melbourne Storm 21 6 15
NC Neorth Qid Cowboys 16 20 23
NK Newcastle Knights 12 6 18 14 o
NW New Zealand VWarriors 26 10 32 24 ]
PE Parramatta Eels 20 B 22 16
PP Penrith Panthers 22 12 20 20 18
5D St George Dragons 16 2 0 0 15
SR Sydney Roosters 20 0 17 18
55 South Sydney 42 1] 16 18 B
WT West Tigers 18 16 &

Total games away B B B B B B B B
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Appendix 7

Formulas used to determine the home and away ground
advantage rankings for Model 2

24
25
26
27
2B
29
30
31
32
i
34
35
36
37
3B
39
40

A C D E F| G H 1|1 K M ]
Home Ground Advantage Statistical Analysis
Home Team Margins
Team Round Mumber Total margin Average
Mumber of home in Home margin in
1 |2 (3 |4 |5 |6 |7 |B games games Home games
BB 15 1 26 |53 [22 |=COUNTA[WS:ADS) =SUM(C5:15) |=N5/KS
CB -14 -14 -4 |1 |=COUNTA[{WEADE) =SUM(CBJ6) |=NB/KE
CR |8 1 -4 -24 152 |=COUNTA[{WT7ADT) =SUM(CTT) |=NT/KT
Cs 28 B 5 2 |=COUNTA{WE:ADE) =SUM(CB:8) |=NB/KB
GT |18 12 -B -5 =COUNTA{WS:ADS) =SUM(C3:18)  |=NI/KD
ME |-22 10 4 -12 =COUNTA[W10:AD10) [=SUM(C10:J10)=N10/K10
M5 |2 |18 4 ] 42 |=COUNTA[W11:4D11) |=SUM{C11J11)|=N11/K11
HC |6 40 36 26 |16 |=COUNTA[W12:AD12) |=SUM(C12:J12)|=N12/K12
MK 0 2 -14|=COUNTA[W13:4D13) |=5UM[C13:J13)|=N13/K13
NV 7 132 -16 =COUNTA[W14:AD14) |=SUM(C14:014) =N14/K14
PE |-13|4 2 |30 =COUNTA[W15:4D15) |=5UM|C15:115)|=N15/K15
PP -2 |1 5 =COUNTA[W1G:AD16) |=SUM(C16:J16)=N16/K16
5D 2 |2 2 |=COUNTA[WI17-4D17) |=SUM[CIT17)(=N17/K17
3R |-32 2 |-6 -4 =COUNTA[W1B:AD1E) |=SUM(C18:J18)|=N18/K18
55 42 -30 7 =COUNTA[W13:4D19) |=5UM[C19:]19)(=N15/K12
Wt |B |14 B (B -1 =COUNTA[W20:AD20) |=SUM({C20:20)=N20/K20
Away Team Margins
Round Number Total margin Average
Team Mumber of home in Away margin in
1 12 (3 |4 |5 |6 |7 |8 games games Away games
BB |13 1 B =COUNTA[W25:4D25) |=SUM|C25:125)|=N25/K25
cB |22 |2 30 5] =COUNTA[W26:AD26) |=SUM(C26:126)|=N26/K26
CR 0 14 |-30 =COUNTA[W27:4D27) |=SUM[C2727)|=N27/K27
Cs |-6 -10 B 24 =COUNTA[W2B:AD28) |=SUM([C28:J28)|=N28/K28
GT -18 -5 -1 |=COUNTA[W29:4D29) |=5UM|C29:129)(=N29/K29
ME -14 2 16 14 |=COUNTA[{W30:AD30) |=SUM{C30:130)(=N30/K30
M5 7 |-B 1 =COUNTA[W31:4D31) |=5UM[C31:J31)|=N31/K31
NC -4 1 5 =COUNTA[W32:AD32) |=SUM(C32:032)|=N32/K32
NK |-18(-42 -32|-4 -53 =COUNTA[W33:4D33) |=5UM[C33:J33)|=N33/K33
HW |-8 |-15 ] 4 |-42|=COUNTA[W34:AD34) |=8UM[C34:034)| =N34/K34
PE 14 |8 12 [-16|=COUNTA[W35:4D35) |=3UM[C35:135)|=N35/K35
PP |-B 2|2 4 |-2 |=COUNTA[W3E:AD36) |=SUM(C36:36)|=N36/K36
5D |-z |-28 -36 |-26|(5 =COUNTA[W37:4D37) |=5UM[C37:137)[=N37/K37
SR -1 |-40 7 -2 |=COUNTA[{W3E:AD38) |=SUM|C38:138)(=N3B/K3E
55 |32 2 4 -26[-22 |=COUNTA[W33:4D39) |=5UM[C33:J33)|=N33/K32
WT -12 -2 -52|=COUNTA[WA0:AD40) |=SUM|CA0:140)=N40/K40
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Appendix 8

Detailed view of home and away margin rankings
comparisons in Model 2 used to predict the winning teams

Wins
Wins

Home Team %
Predicted
Prediction

using home
team (Yes/No)

S
(o)) Q
c c
] =
= =
= S
c =
3 <

Away Team %

Round 9 Games

SSVvWT -7.8 -22.0 SS WT No
PE v CB -7.0 15.0 CB PE No
PP v CR 1.7 -5.3 PP PP Yes
SR v NK 3.0 -29.8 SR SR Yes
ME v NC -4.0 0.0 NC NC Yes
NW v SD 2.0 -17.4 NwW NW Yes
GTV MS 4.2 0.0 GT MS No
CsSvVvBB 12.0 6.7 CS CS Yes
Percentage correct 62.5%

Round 10 Games

SDv CR 234 -5.3 SD SD Yes
PE v SS -7.0 -2.8 SS SS Yes
PP v NW 1.7 -11.0 PP PP Yes
MS v NC 43 0.0 MS MS Yes
ME v BB -4.0 6.7 BB BB Yes
NKv CS 10.8 0.0 NK Cs Yes
WT v CB 4.8 15.0 CB CB Yes
GTv SR 4.2 -9.0 GT GT Yes
Percentage correct 100.0%

Round 11 Games

SSvSD -7.8 -17.4 SS SS Yes

NC v BB 24.8 6.7 NC NC Yes

WT v NK 4.8 -29.8 WT WT Yes

NW v CR 2.0 -56.3 NW CR No
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CS v ME 12.0 4.5 CSs CSs Yes

PP v GT 1.7 -5.0 PP GT No

CBv SR -11.0 -9.0 SR CB No

PE V MS -7.0 0.0 MS MS Yes
Percentage correct 62.5%

Mean percentage

75.0%
correct
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