Predictive Analytics - Regression and Classification
Prof. Sourish Das
Department of Mathematics
Chennai Mathematical Institute
Lecture - 48
Hands on with R : Poisson Regression with Football Data

Hello, all. In this video, we are going to do some hands on with R.
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So, first we are going to go to Internet.
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Registering with any of the advertised bookmaxers on Football-Data wil help keep
access to the historical results & betting odds data files FREE.

Historical Data
Leamn to Bet

Free Bets

quanttative testing of betting systems in spreadsheet applications like Excel.
League tables, head2head statistics and information on goalscrores, first scorers
and top scorers can now be accessed through the Livescore service, Latest betting
odds are available through the Odds Comparison.

Other Sites

You are free experiment with the data yourselves, but if you are looking for a | C0t2ll Ratings

bespoke Excel aplication that has been desinged spedifically to work with Football- | Wisdom of Crowds

s fles, it free to download. Scpirerion Bttty

And, go to Google and we are

England football data set.

going to choose this football data set football. I think I have it.
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Season 2022/2023 i
het365 &) Premier Lezgue (FT & HT results; match stats; match, toral goals & AH odds) Football-Data
i) Championship (FT & HT resalts; match stats; mach, total goals & AH odcs) —
() League 1 (FT & HT tesuls; match stats; math, total goals & AW odcs) ElinecasrortsheE
) League 2 (FT & HT resalts; match stats; match, total goals & AH 0dcs)
y &) Conference (FT & HT results; match, total goals & AW ods) LCULAT
ngland Premier Le... Fair 0dds
Season 2021/2022 =
Everton \ &) Premier Lezgue (FT & HT reuits match stats; match,toal goals &AK odds) Evalug
v Aston Villa (&) Championship (FT & HT reslts; matchstat; maich, total gaals & AH adcs) Yields
. () League 1 (FT & HT resals; match stats; match, tota goals & AW odcs) Bank growth
o ) League 2 (FT & HT reslts; makch stats; match, total gaals & AH ocs) S
b &) Conference (FT & HT results; match, total goals & AH odds)
1 2 N Staking Animation
2. 3.2
CEUNE YO exson 202072021
&) Premier Lezgue (FT & HT restlts; match stats; match, tozal goals & AK odds) y
@ Championship (FT & HT results; match stats; maich, total goals & AH odcs) E!
and Premier Le. %) League 1 (T & HT results; match stats; match, total goals & AH odds) 'mm s
League 2 (FT & HT results; match stats; match, total goals & AH odcs) e
Leeds ) Conference (FT & HT results; match, total goals & AH odds) i Lol 8
v Southampton Scotiand
Season 2019/2020
. G
U0 &) Premier Lezgue (FT &HT results; match stts; match, toal goals & Ak odds) il _
Championship (FT & KT results; match stats; maich, total goals & AH odcs) Italy I:I
i e O st s i . =

Yeah, this is the football data set and of English Premier League and then here is the you
know English Premier all years of English Premier League data set from I think 1994.
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) Division 1 (FT & HT resuls) NPTEL
) Division 2 (FT resuls)
&) Division 3 (°T resuls)

Season 1996/1997

) Premier Lezgue (FT&HT resuts)
) Division 1 (FT resulls)

) Division 2 (FT resuls)

&J‘ Division 3 (FT results)

Season 1995/1996

) Premier Lezgue (FT & HT resuts)
) Division 1 (FT results)

(8) Division 2 (FT resuls)

) Division 3 (FT results)

Season 1994/1995

&) Premier Lezgue (FT results]
é\ Division 1 (FTresults)
<"ﬁ Division 2 (FT results)

) Division 3 (FT results)

Season 1993/1994

) Premier Lezgue (FT resuits]
) Division t (FT results)

) Division 2 (FT results)

(&) Division 3 (FT results)

Cortact Footbal -Data.co.uk if you believe there are any errors in the data files.

You have English Premier League data sets for each year's Premier League data sets you will
get. So, we are going to work with you can have lower division data sets also there
championships League 1, League 2 conference. So, all these data sets are available from the

English Football League.



So, I am going to start my R going to
take 21, 22. So, copy the link address.
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::::T:W 2022 The R Foundation for Statistical Computing
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R is a collaborative project with many contributors.
Type 'contributors()' for more information and
"citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for an-line help, or
"help.start()' for an HTML browser interface to help.
Type 'q()" to quit R.
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Family Objects for Models

Description

such modsl itng takes plce.
Usage
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binerial (1ink
gaussian link

GannaLink

inverse. gaussian link

poisson Link = “lcg

quisi(Link = *de variance
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Arguments
Link  aspecicaton or he modelinkfuncten. Tiscan be
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ks
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iaverae; the binonial famiy the ks Logit, probic, cauchit,

(corespondingto s, noamal and Cauchy COFs respecvey log

and cloglog (romplementay kg-og); the Gasma famil th nks.
ity an

start a R script and if I go there and maybe I will just
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——
Type 'demo()' for some demos, 'help()' for on-line help, or e
"help.start()' for an HTML browser interface to help.
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And, which is a read dot csv give the path header equals to true and run this.
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Type 'demo()' for some demos, 'help()' for on-line help, or

"help.start()" for an HTML browser interface to help.
Type 'q()" to quit R.

Hs

> data = read.csv("https://mmw. football-data.co.uk/mmz4281/2122/E

0.csv'
+ sheader = T)
> View(data)

>
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Family Objects for Models

Description

such mod g tkespsce.
Usage
fandly abioct

binomial (link
gaussian(1ink
Ganna1ink

inverse. gaussian  link
poisson Link
quisi(Link
ananihinamial ink =

And, the data just downloaded it just downloaded the data from the internet and it has 380

observations with 106 variables. So, there are thing is observation about 380 matches.
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Type 'demo()" for some demos, 'help()' for on-line help, or

"help.start()" for an HTML browser interface to help.
Type 'q()" to quit R.

such mod it tkespsce.
Usage

> data = read.csv("https://mmw. football-data. co.uk/mmz4281/2122/E fesityicbiect
0.csv' bionial link

+ ,header = T) oFe
> View(data)

>

There are observations about 380 matches, ok, and then their divisions and everything is
there. Now, it is about home time HomeTeam and AwayTeam FTHG stands for how many
goal were scored by the HomeTeam, how many goal were scored FTAG stands for how many

goal was scored by the AwayTeam.
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Type 'demo()' for some demos, 'help()' for on-line help, or

"help.start()" for an HTML browser interface to help.

Type 'q()" to quit R.
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> data = read.csv("https://mmw. football-data.co.uk/mmz4281/2122/E

0.csv'
¥

> View(data)

>

,header = T)

Enviromment ity Connectons  Git Tutorial

R+ 1 Gkl Ewionment +

Data
data

Fles Plois fackiges Hep Viewer presertaton

A

R Fariy Obiecs fer odeb

fanilysuts)

7 InpartCatse =

RRCITS

7

B

NPTEL

380 obs. of 106 variabl..

Family Objects for Models

Description

RDocumentation

such modal fiting takes plce.

Usage
fanily abioct
binorial Link

gaussian(1ink
GanaLink

inverse. gaussian liak -

poisson Link
quisi(Link

ananihinamial ink =

Then there are other observations and then there are different baiting ratios by different

baiting houses and lot of other things are available.



(Refer Slide Time: 03:39)

] o Mps/mioobal-ditaco X | v P
§

€ 5 C i footbal-datmcoudnates bt Ak vOROSPHA»LOQ: ‘i \é

* Bokmars @ @ @ @ DonMcharceins.. B CONA B9 Sowishis BookMak @ Fiance Fescarcr.. ™ Gmal @ Mips @ News By Tansite VS

Notes for Football Data NPTEL

All data is in csv format, ready for use within standard spreadsheet applications. Please note that some abbreviations
are no longer in use (in particular odds from specific bookmakers no longer used) and refer to data collected in earlier
seasons. For a current list of what bockmakers are included in the dataset please visit http://www.football-
data.co.uk/matches.php

Rey to results data:

Div = League Division

Date = Match Date (dd/mm/yy)

Time = Time of match xick off

HomeTeam = Home Team

AvayTean = Avay Tean

FTHG and HG = Full Time Fome Team Goals

FTAG and AG = Full Time Away Team Goals

FIR and Res = Full Time Result (H=Home Win, D=Draw, A=hway Win)
4THG = Half Time Fone Team Goals 1
HTAG = Half Time Away Team Goals

TR = Half Time Result (E=Home Win, D=Draw, A=Avay Win)

Match Statistics (where available)
Attendance = Crowd Attendance
Referee = Match Referee

S = Home Team Shots

AS = Away Team Shots

HST = Home Team Shots on Target
AST = Avay Tean Shots on Target
HEW = Home Team Hit Woodwork

AHW = Avay Team Hit Woodwork
LAC = Rome Team Corners

And, if you want to know each of those variables so, here is a note they have provided. So,
FTHG and HG is Full Time Home Team Goal, FTR and Result is Full Time Result; H means

Home Team has Won, D means Draw, A means AwayTeam.
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HHW = Home Team Hit Woodwork

AHW = Avay Tean Hit Woodwork

4C = Home Team Corners

Avay Team Corners

Home Team Fouls Committed

Away Team Fouls Comnitted

= Home Team Free Kicks Conceded

= Away Team Free Kicks Conceded

Home Team Offsides

Away Team Offsides

Hone Team Yellow Cards

Away Team Yellow Cards

Home Team Rec Cards

AR = Away Team Rec Cards

HBP = Home Team Bookings Points (10 = yellow, 25 = red)
ABP = Away Team Bookings Points (10 = yellow, 25 = red)

Note that Free Kicks Conceeded includes fouls, offsides and any other offense commmitted and will always be equal to or
higher than the number of fouls. Fouls make up the vast majority of Free Kicks Conceded. Free Kicks Conceded are shown
when specific data on Fouls are not available (France 2nd, Belgium lst and Greece lst divisions).

Note also that English and Scottish yellow cards do not include the initial yellow card when a second is shown to a
player converting it into a red, but this is included as a yellow (plus red) for European games.
I
ey to 1X2 (match) betting odds data:
B365H = Bet365 home win cdds

B365D = Bet365 draw odds
LB365A = Bet365 away win odds

Then HST means Home Team how many Shots on Target; AST - Away Teams how many
Shots are on Target; Home HHW means Home Team Hit Woodwork Home Team Shots
Home Away Team Shots all these things how many Offsides, Yellow Card, Red Cards, Home

Team Booking Points 10 for yellow cards, 25 for red cards.
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Blue Square home win odds NPTEL
Blue Square drav odds

BSA = Blue Square avay win odds
BWH = Bet&Win home win ocds

BWD = Bet&lin draw odds

BWA = Bet&Win away win odds

BH = Gamebookers home win odds
GBD = Gamebookers draw odds
Gamebookers avay win odds
Intervetten home win odds
Interwetten draw odds
Interwetten avay win odds
Ladbrokes hcme win odds
Ladbrokes drav odds

LBA = Ladbrokes away vin odds

PSH and PH = Pinnacle home win cdds
PSD and PD = Pinnacle draw odds
PSA and PA = Pinnacle away win cdds
SOH = Sporting Odds home win odds
30D = Sporting Odds draw odds
Sporting odcst avay win odds
5BH = Sportingbet home win odds
Sportingbet draw odds
sportingbet avay win odds
SJH = Stan James home win odds
Stan James draw odds

Stan James away win odds
Stanleybet home win odds
Stanleybet draw odds

SYA = Stanleybet away win odds
LUCH = VP Rt home win adde

So, all these things are already there.
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LBH = Ladbrokes home win odds

LBD = Ladbrokes draw odds

LBA = Ladbrokes away win odds

PSH and PH = Pinnacle home win odds
PSD and PD = Pinnacle draw odds
PSA and PA = Pinnacle away win odds
S0H = Sporting Odds home win odds
50D = Sporting Odds draw odds

S0A = Sporting Odds away win odds
SBH = Sportingbet home win odds
SBD = Sportingbet draw odds

SBA = Sportingbet avay win odds
5JH = Stan James hone win odds

3JD = Stan James draw odds

SJA = Stan James away win odds

SYH = Stanleybet home win odds

YD = Stanleybet draw odds

SYA = Stanleybet away win odds

VCH = VC Bet home win odds

VCD = VC Bet draw odds

VCA = VC Bet away win odds

WHH = Willian #ill home win odds
WHD = Willian Hill draw cdds

WHA = Willian Hill away win odds

BblX2 = Number of BetBrain bookmakers used to calculate match odds averages and maximums
Betbrain maximum home win odds

Betbrain average home win odds

BblxD = Betbrain maximum draw odds

BbAVD = Betbrain average drav win odds

. BbMxA = Betbrain maximum avay win odds

¢

o %

e PH*»L0@
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NPTEL
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MaxE = Market maximum home win cdds b
NPTEL

MaxD = Market maximum draw win cdds
Max® = Market maximum away win odds
AvgE = Market average home win odds
AvgD = Market average draw win odds
Avgh = Market average away win odds

Xey to total goals betting odds:

BbOU = Number of EetBrain bookmakers used to calculate over/under 2.5 goals (total goals) averages and maximums
8bM¥>2.5 = Betbrain maximun over 2.5 goals
BbAv>2.5 = Betbrain average over 2.5 goals
B8bMx<2.5 = Betbrain maximun under 2.5 goals
BbAV<2.5 = Betbrain average under 2.5 goals

GB>2.5 = Gamebookers over 2.5 gocals
GB<2.5 = Gamebookers under 2.5 goals
B365>2.5 = Bet365 over 2.5 goals

3365<2 Bet365 vhder 2.5 goals
2.5 inacle over 2.5 goals

P<2.5 = Pinnacle under 2.5 goals

= Market maximum over 2.5 goals

. arket average over 2.5 goals
Avg<2.5 = Markst average under 2.5 goals

Xev to Asian handicap bettina odds:

And, then in addition there are some other where you saw there like odds different odds are

also there winning odds and you know.
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Avg<2.5 = Market average under 2.5 goals NPTEL

Xey to Asian handicap betting odds:

BbAE = Number of BetBrain bookmakers used to Asian handicap averages and maximums
BbAEh = Betbrain size of handicap (home team)

AHh = Market size of handicap (home team) (since 2019/2020)

BbMxARH = Betbrain naximum Asian handicap home team cdds

BbAVAEH = Betbrain average Asian handicap home team cdds

BBUXABA = Betbrain naximum Asian handicap away team odds

BbAVAEA = Betbrain average Asian handicap away team cdds

GBAEH = Gamebookers Asian handicap home team cdds

GBAEA = Gamebookers Asian handicap away team cdds

GBAE = Gamebookers size of handicap (hcme team)

LBAEH = Lacbrokes Asian handicap home team odds

LBAEA = Lacbrokes Asian handicap away team odds

LBAE = Ladbrokes sife of handicap (home team)

B365AHH = Bet355 Asian handicap home tean odds

n handicap avay team odds

Bet365 size of handicap (home team)

PAHE = Pinnacle Asian handicap home team odds

PAHA = Pinracle Asian hardicap away team odds

MaxAHE = Market maximum Asian handicap home team odds

MaxEHA = Market maximum Asian handicap away team odds

AvgAHE = Market average Asian handicap home team odds
= Market average Asian handicap avay team odds

All these odds are there.
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PAHA = Pinnacle Asian hardicap away team odds =
S NPTEL

MaxRHE = Market maximum Asian handicap home team odds
MaxRHA = Market maximum Asian handicap avay team odds
AVGAHE = Market average Asian handicap home team odds
AvgRHA = Market average Asian handicap avay team odds

Closing odds (last odds before match starts)
As above but with an additional "C" character following the bookmaker abbreviation/Max/Avg

Football-Data would like to acknovledge the following sources which have been utilised in the compilation of Football-
Data's results and odds files.

Current results (full time, half time)

XScores - http://wwv.Xscores .com

Match statistics
BBC, ESPN Soccer, Blindesliga.de, Gazzetta.it and Football.fr

Bookmakers betting odds
Individual bookmakers

Betting odds for weekend games are collected Friday afternocns, and on Tuesday afternoons for midweek games.

Additional match statistics (corners, shots, bookings, referee etc.) for the 2000/01 and 2001/02 seasons for the English,
Scottish and German leagues vere provided by Sports.com (now under new ownership and no longer available). 3

Many many you know betting houses gives odds before the win team wins or not before the

team match starts and these odds sometimes may have some predictive power for home team.
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1 data = read.csv("https://ww.football-data. co.uk/mmz4281/2122/ *+ b detcvionmee 2 N
2 ,header = T) Data NPTEL
3 data 380 obs. of 106 variabl..
4 table(HataSFTHG)

s ras racages | e Viws Frseraon -0

%

e Pl O e o«

faniysas) L —
o oo i s
conion | T | mckound o = Fanily Objects for Mode's
® R422 -~ Txingegnssonm Cas o WP
+ ,header = T) Description
> View(data)
> data$FTHG such mod g tkespsce.

[]2513313021220252100451021211 gy
[9110310040030310003013210002121 0y s
[5713031103120221202420100223712
[85112111003200001121011211€13€2  ome
[113]3324143221400142111211011233
[141]1101213222133100430702213100
TR 2A03212131111031022232042111

So, I will do some analysis, ok. So, let us see data dollar. So, maybe I will just say FTHG, this
one I will do table. So, how many goals are scored by? So, this is FTHG number of goals

scored by the home team is essentially see it is a count variable, right.
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1 data = read.csv('https://www. football-data. co.uk/mmz4281/2122/ *-
2 Jheader = T) Data
3 data 380 obs. of 106 variabl..

4 table(data$FTHG)
5 barplot(table(cata$FTHE))

Console Terminal - Background Jobs

R R4.22 « =own Jsifcation /NPTEL
[28110001202320011212533111000222
[309]2031121421132305002112010211
[337] 0013133121412105103013111121
[365] 22131151312143389

> table(data$FTHG)

ouds TeschingFegrssbn_and Cl o

e 1 2 3 4 5 6 7
93121 &9 50 15 8§ 2 2

>

fanly {stats)

Fles Plois fackiges Hep Viewer Presertaton g
@

R:Fariy Obiecs fr odeb

= Family Objects for Models

Description

such modal fiting takes plce.

Usage

%
)
¥

E
A h e
= Ty

So, if you just do a table ok then there are out of 380 matches there are 93 matches where

home team did not score single goal. There are 121 matches where home team scored 1 goal;

there 89 matches there are home teams scored 2 goals; there are 50 matches that home team

scored 3 goals. So, like this you can do a bar plot of this you can do a bar plot ok. So, this is a

nice bar plot, ok.
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1 data = read.csv('https://www.football-data. co.uk/mmz4281/2122/
2 ,header = T)
3

4 table(data$FTHG)
S barplot(table(data$FTHG))

526 Moplew) ¢

Console Terminal + Background Jobs =
R R4.22 - =/Downlowds TexchingFegnsson_and Clsifcation FTEL

[300] 2031121421132305002112010211
[33710013133121412105103013111121
[365]2213115131214330

> table(data$FTHG)

01 2 3 45 6 7
93121 89 50 15 8 2 2
> barplot(table(data$FTHG))
>

f
Envroumm ey Gnnetons Gt Tuotal -0
2 P impon Catwer | % 14308+ Lt -
R+ | 1) clotal Endronment

Data

odata 380 obs. of 106 variabl..

Fles Plois Packiges Help Viewer Presestaton =
% ubleh -

Auon Segn- O

x
°
e
2
3
2
8
°
¢
o
&
°

0 1 2 3
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1 data = read.csv('https://www. football-data.co PHuom Boge- 0 o 4 b " g
2 ,header = T) NPTEL
3

4 table(data$FTHG)
5 barplot(table(data$FTHG))

120

6 ‘table(datasFTAG) "
7 barplot(table(data$FTHG)) L -
S [ 5 8-

R RA22 oot Texcigpegson nd Casca T
2213100
[169]260321213111103102223
2042111
[1977232321210010110112031 8
1212320
[225]103000102212000322221
1622001
[253]000101402101245114002
3102122

And, then you can do similarly instead of home team you can do a away team, ok.
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1 data = read.csv('https://www. football-data.co Pem | Bogm- 0 | o

2 ,header = T)

3

4 table(data$FTHG) 8- —
5 barplot(table(data$FTHG))

6 table(data$FTAG) s
7 parplot(table(cate$FTHG)) 7
Contoe | Taminal « Bckroun obs o 8
R R422 -/Puwn\uvd\Jﬂrh\ng/iﬂgv!\mn_mﬂ_[huann‘MWIL

01 2 3 45 6 7 N
93121 8 50 15 &8 2 2
> barplot(table(data$FTHG)) 8
> table(data$FTAG)

e 1 2 3 4 5 6
119123 75 38 17 7 1

: I

% Rblsh -

And, can you plot we can do a bar plot and you can see the away team's distribution is slightly

different. Away team's distributions is slightly different.



(Refer Slide Time: 06:46)

LECER § -1 - i - WL S
S [N o L ] ) 5 0 3 T §%*§§
1 data = read.csv('https://ww.football-data.co % bl 5 NS
2 ,header = T) NPTEL
3
4 table(data$FTHG) g =
5 barplot(table(data$FTHG)) "
6 table(data$FTAG)
7 barplot(table(data$FTAG)) 84

80

Console Terminal - Background Jobs = 2

R R4.22 -~ oo Tschngfagnsson i Cs e T
06 1 2 3 4 5 6 7 o
93121 89 50 15 & 2 2 N
> barplot(table(data$FTHG))

> table(data$FTAG)

20

0 1 2 3 4 5 6
119123 75 38 17 7 1
> harplot(table(data$FTAG))

>

So, away teams cannot goal score any goal in 119 matches, 123 matches they go score exactly
one goal; there are 75 matches where they score 20 89 goal; 38 matches they score 3 goals.
So, it 1s like looks like in away teams scoreless number of goals in on an average this score

less number of goals in away matches a team.
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1 data = read.csv('https://ww. football-data.co P zem | Bogn- 10 f 4% b -
2 ,header = T)
3

4 table(dataSFTHG)

5 barplot(table(data$FTHG))

6 mean(data$FTHG)

7 table(datasFTAG)

8 barplot(table{datc$FTAG))

%

<

NPTEL

120

100

616 Qoplew)

Console Taminal  Backround Jobs =
R R4.22 - ~/ovnlowds Tiching/fagrsson_and Cseaton WPTEL

> barplot(table(data$FTHG)) o

> table(data$FTAG) °

0 1 2 3 4 5 6 8

1913 75 38 17 7 1

> barplot(table(data$FTAG)) )
> mean(data$FTHG) 5 . s i

[1] 1.513158
>

So, we can take mean of the home team score ok.
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1 data = read.csv('https://www.football-data.c = ':““:k?:“:" : m: T S RNE] NF
2 ,header = T) NPTEL
3
4 table(datatFTHG) . e

5 barplot(table(dataSFTHG))
6 mean(data$FTHC)

7 g
8 table(datadFTAG)

9 barplot(table(data$FTAG))
10 mean(data$FTAG) 1

80

1016 TopLev)

Console Taminal - Backround obs =
R R4.22  ~/ovnlowds Teiching/fagrsson_and Cseaton MPTE

0 1 2 3 4 5 6
119123 75 38 17 7 1
> barplot(table(data$FTAG))
> mean(data$FTHG)

[1] 1.513158
> mean(data$FTAG) e
[1] 1.305263 L

>

20

So, 1.51 and we can take the mean of the home team score on an average 1.5 many goals

whereas, away teams score looks like maybe less little 1.3. So, this is our typical basic

summary.
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6 tan(datasFTHG) Bita
7 :

8 bleldatesFTAG) data "33 obs. of 106 varia.
9 Irplot(teble(deta$FTAG)) N

10 an(data$FTAG)

=
m
=

12 | We want to model number of goals by Home Team as function of
Pl Hou Padages lp Viewer st

Console Terminal + Background Jobs
R R4.22  =pomi

eschingFagrssion_and Clsifeaton/PTEL

100

0 1 2 3 4 5 6
119123 75 38 17 7 1
> barplot(table(data$FTAG))
> mean(data$FTHG)

[1] 1.513158
> mean(data$FTAG)
[1] 1.305263 oo

>

0 20 40 60 80

Now, we want to if you want to model, we want to model the number of goals we want to
model if you want we want to model number of goals ok. So, how do you want to model
number of goals? So, goals by say home team suppose ok as a function of; as function of odds

ratio say bait 365 odd ratio say there are there were some, ok.
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SOV D Tm o WomTam  Avyiem  FHG  FIAG  FIR TG HIAG  WTR  Refens  Hs A Rk Cibalemommer - %
1O NN 00 ol Avent 1 o Lo Wom 8 ipag NPTEL
10 s 2N e e s Ih ey .
T WA 50 el Bghon 1 sh o w1 odata 380 obs. of 106 varia.
(O w50 G opdwxe 3 0w oo s b
SO WO B teer  Swhmme 3 1K\ 1A A W
fO w50 wow e oo oo om0 1
TE W 50 vabd Ao 3 e oW W b1
86 140082021 17:30  Morwich Liverpool o E 0 1A AMarriner 1 1
SE I MO e Wothm I [T
W06 oo 163 Towem iy Lo o (o | o] (e
W Ao 2 ewd Sl Y O O M | e e
LE apen 0 Ao e Y Sh bake 10
BB AN 0 Cpalbe  Senid o oo o0 wmma 7 1
Howing 110 12of 380 enris, 108t oo
Console  Terminal - Background Jobs =0
@ R4.22 .~/ Texhagiegasin s Cafest WL N
001 23 45 6 i
8
19123 75 38 17 7 1
> barplot(table(data$FTAG)) 2
> mean(data$FTHG) e

20

[1] 1.513158

> mean(data$FTAG) D -

[1] 1.305263 ¢ —
> View(data)
>
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G WRRfwme M A KT AT NG A WA MM BeH w0 A ke Gt AN
Mol 50 0 o 0 4w 3 1pgg NPTEL
Vh e G2 0 s am s
oW oo 5 2 1 0 o e 3w :odata 380 obs. of 106 varia..
T 0 0 9 0w s on
I R I T T
" G 0 0 s e
G310 w
o1 0 0 sw s
I U I Y T T T
Moo 00 w0 a0 e oy padages | Help | Viewer | Presecaon =0
G0 0 0 0w rm e Pty o
« s s 0w
S 1 0 0 s

100

0 1 2 3 4 5 6
119123 75 38 17 7 1
> barplot(table(data$FTAG))
> mean(data$FTHG)

[1] 1.513158
> mean(data$FTAG)
[1] 1.305263
> View(data)

>

0 20 40 60 80

(oo
t2 3 4 5 6

0

If you go out or maybe HS, HS stands for shots or HST. I think if you go there HS or HST,

HS is the home team shots and home team shots on target.
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10 mean(data$FTAG)

Data
12 ## We want to model nurber of goals by Home Team data 350 obs. of 106 varic.
13 ## as function of HS, HST, HC, HF, HO, HY, HR

14 #4

15 ## FTHG ~ HS + HST + HC + HF + HO + HY + HR

17 set. seed(1124) ] v [ e e -
18 train_id = sample() Paam Sogn- 0 o -
i)

Consoe Ter
® Ra22

> barplot(table(data
> mean(data$FTHG)
[1] 1.513158

> mean(data$FTAG)
[1] 1.305263

> View(data)

> sanple(1:1000,1)
(1 8

>

100

0 20 40 60 80

So, we will as a function of HST home team shot on the target and home team corners HC, ok
and home team fouls committed HF. These are the functions I clear and home team offside
HO. So, these are the functions these are the thing and home team yellow card and home team

red card, ok.

So, if it says as a function of home team yellow card and home team red card. So, we want to
function we want to model FTHG. So, FT definitely we want to model FTHG as a function of
all these variable home team shots, home team shots on target, home team how many corners
they get, HF is home team how many fouls they committed, how many off sides, they did

home team how many yellow card they found and how many red card they saw, ok.

So, what I am going to do, I am going to say split the data let us split the data into train and

test ok. So, train sorry train id will be say sample ok I need to before sampling I need to set up



a seed dot seed same 1124 or I will just do a sampling some instead of some 1 is to 1000

comma 138, ok.
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= "'V’a'\'"" e R~ @ Gtulen NSF
1? mean(data$SFTAG) Data NPTEL

12 ## We want to model number of goals by Home Team data 380 obs. of 196 varia.

13 # as function of HS, HST, HC, HF, HO, HY, HR
14 ##

15 ## FTHG ~ HS + HST + HC + HF + HO + HY + HR
16 | ,
17 set.seed(138) Fles Aot P
18 train_id = sample(L:nrow(data)) AL

. ind Gl T
[1] 1.513158

> mean(data$FTAG)

[1] 1.305263

> View(data)

> sanple(1:1000,1)

[1] 138

> nrow(data)

[1] 380 L.

>

0 20 40 60 80 100

I will take this number as my seed. If you use the same seed, we will get the exact same result
that [ am getting. So, 1 H 2 ok, 1 H 2 nrow of data. So, nrow of data is 380 and I think what I
am going to do is nrow of data and m is ceiling of m times 0.7. So, m is ok first I have to

sorry about that m is 266.
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1? mean(data$FTAG) Data NPTEL
12 ## We want to model nunber of goals by Home Team gdatd 380 obs. of 106 varic.
13 # as function of HS, HST, HC, HF, HO, HY, HR Values
14 # m 266

n 380L

15 ## FTHG ~ HS + HST + HC + HF + HO + HY + HR
16 n=nrow(date)

17 m=ceiling(n*0.7)

18 set.seed(138)

19 train_id = sample(1:frow(data))

11 oplewh :

fles flou Padages Help Viewer Pescouaion =E]
Pram Fogen- 0

Fsaipt s

Console Terminal .+ Background Jobs =0

G R4.22 « ~/Downlous TeschingFegrssion_and Clisfcaton/WPTEL|

80 100

> n=nrow(data)

> m=ceiling(m*0.7)

Error: object 'm' not found
>m

Error: object 'm' not found

> m=ceiling(n*0.7) . DD_
i 0 1 2 3 4 5
[1] 266

>

20 40 60
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13 ## as function of HS, HST, HC, HF, HO, HY, HR Rl LT N
14 # Data NPTEL
15 # FTHG ~ HS + HST + HC + HF + HO + HY + H] data 380 obs. of 106 varia..
16 n=nrow(data) Values
17 m=ceiling(n*0.7) m 266
n 380L

18 set.seed(138)

19 train_id - sample(1:n,m,replace = F) train_id int [1:266] 74 214 11 ..

20 fles fou Padages Help Viewer Pesouaion =
il Prom Ao 0 f -
22

1544 Toplev) saipt s

Consle Taminal  Backround obs
R R4.22  ~/ovnlowds Txching/fagrson_an Csieaton WPTEL

Error: object 'm' not found
> m=ceiling(n*0.7)

>m

[1] 266

> n=nrow(data)
> m=ceiling(n*0.7) Dl:l
> set.seed(138) B 0 i 2 3 4 8 T

> train_id = sample(1:n,m,replace = F)
>

20 40 60 80 100

So, what I am going to do is n comma m replace equal to false. I do not want to replace this,

alright.
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13 ## as function of HS, HST, HC, HF, HO, HY, HR e e
14 # Data NPTEL
15 # FTHG ~ HS + HST + HC + HF + HO + HY = HR dota 380 obs. of 106 varia.
16 n=nrow(datc) Values
17 m=ceiling(n*9.7) m 266
n 380L

18 set.seed(138)
19 train_id = sort(sample(1l:n,m,replace = F))
20

train_id int [1:266] 12345 .

Fles o Padages Help Viewer Presentation o

21 df_train = data[train_id,] Az | Aown -0 1L %
22 df_test - dato[-train_id, ]|

Corsle Teminal - Bckgound obs =0

R R422 :~/oowlods Texting/fegsson g Cas eaon NPT o

> meceiling(n*0.7) v

>m &

[1] 266 8

> n=nrow(data) 2

> m=ceiling(n*0.7) o

> set.seed(138) N =

> train_id = sample(l:n,m,replace = F) ° -
> train_id = sort(sample(1:n,m,replace = F)) L

>

Now, let me write this ok sort I would like to sort it. So, one time sort, so, it is not a problem

and it is a small data to be honest and then I have df train equal to data train id comma and df

test equal to data minus train id comma let me have a run.
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13 # as function of HS, KST, HC, HF, HO, HY, HR 0oL L S
14 # Data NPTEL
odata 380 obs. of 106 varia..

15 ## FTHG ~ HS + HST + HC + HF + HO + HY + HR
16 n=nrow(data)

17 m=ceiling(n*9.7)

18 set.seed(138)

19 train_id = sort(sample(l:n,mn,replace = F)) m 266

20 Fles fou Padages belp Viewer Presenaion =
21 df_train = data[train_id, ] Az | Ao -0 1L %
22 df_test = date[-train_id, |

21 Toptew)

odf_test 114 obs. of 106 varia..
odf_train 266 obs. of 106 varia..
Values

Fsaipt s

Console Terminal - Background Jobs
G R4.22 « ~/Downlous TeschingFegrssion_and Clisfcaton /NPT

> n=nrow(data)

> m=ceiling(n*0.7)

> set.seed(138)

> train_id = sample(1:n,m,replace = F)

> train_id = sort(sample(1:n,m,replace = F))
> df_train = data[train_id,] DD
> df_test = data[-train_id,] ° -
> View(df_train) e 1 2 3 4 5 6
>

20 40 50 80 100
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LB 000 000 b Asend : o vH w5 2 Dgtg NPTEL
20 s 2N M e s R R -
10 W 5O el bghon L yu o w1 odata 380 obs. of 196 varia..
4B 140N 150 Cheles st Paace 3 on 7 2w Jmoss 1 df_test 114 obs. of 106 varia..
S WA 50 feon  Sashmoon 3 e b P n
S0 s 7Rt oo o sa o 1a awme 1o o odf_train 266 obs. of 196 varia.
WO e 230 Gewd Bk @ 0w v we 7 Vglues
e s 50 v Neaste : b Ih o 10
18 2 1560 Cosal e Bendond Y o 0 ke 7 o1 M 266
Wa  anson 500 e Sarn Y IR s o e -
156 2sN 150 WnCh  Heweh s o Do Ge w6 o | Beom 10 1€ -~
68 apmn 7 g s T D o ame w1
1 H s 4 ot M nted 1o SH o Chme 81
Shovig 1 1201268 anres 106 el o
Corsle Teminal + Bckgound obs =0
R R4.22 -~ ool T fagnsson i Cs e hPTL/ N
il k-1
> n=nrow(data)

9% g
> m=ceiling(n*0.7) @
> set.seed(138) 2
> train_id = sample(1:n,m,replace = F) 2

> train_id = sort(sample(1:n,m,replace = F))
> df_train = data[train_id,] DD
> df_test = data[-train_id,] = -
> View(df_train) A

>

20

0

So, there are the data set that we got this is the training data set and this is the test data set that

I got alright, nice.
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19 train_id = sort(sample(1:n,m,replace = F))
20

21 df_train = data[train_id,]

22 df_test = data[-train_id,]

23

24 ## Poisson regression model

25

26 modl = glm(FTHG ~ HS + HST + HC + HF + HO - HY + HR
27 ,data=df_train

28 ,family = poisson(link = "log"))

Console Terminal - Background Jobs

R R4.22 - ~/Downiods Tesching .
> df_train = data[train_id,]

> df_test = data[-train_id,]

> View(df_train)

> View(df_test)

> modl = gIm(FTHG ~ HS + HST + HC + HF + HO + HY + HR

+ ,data=df_train

+ ,family = poisson(link = "log"))

Error in eval(predvars, data, env) : object 'HO' rot found
>

1

%
%
]

]

)
gy,
:,%M ’

b

e

=
m
o

data
df_test 114 obs. of 106 varia..
df_train 266 obs. of 106 varia.

380 obs. of 106 varia..

Values
m 266
s Hos  paages tlp Vi s -0
Z 2 ppor - O %
g
8
2
°
§
| [
. N=_

Now, what I am going to do I am going to fit a Poisson regression model fit a Poisson

regression model ok. So, let me try modell as glm, I am going to call glm and then;

obviously, this model that we are talking about with the data equal to df train comma family

equal to poisson link equal to log 1 o g. Let me try this ok it is saying not found ok. So, let me

see there is a I think there is a HO HR, ok.



(Refer Slide Time: 14:40)

oy a- 8B o~

3
-
© ummette . atran -0 Eonmen ey Comecion Gi Tuora - §
Soce o e 3/ STPEN Sorc = & 2 | imgontbunser = V224 M8+ f - @+ LY 5
Vs

o =
“ b R+ 4 Global Envronmert « N
19 train_id = sort(sample(1:n,m,replace = F)) Data = NF‘T‘:L
20 .

dat 380 obs. of 106
21 df_train = data[train_id,] d': : s Dbs of 126 Yo
22 df _test - data[-train_id,] -test ghs. or b varld.
23 df_train 266 obs. of 106 varia.
24 #% Poisson regression model Values
25 ; m 266
26 modl = gIn(FTHG ~ HS + HST + HC + HF P HY - HR Fles Al padages Help Viewer  Presenaon =
7 ,dota=df_train L i ere Rl L
28 ,family = poisson(link = "log"))

2638 (oplew)

Console Terminal - Background Jobs
R R4.22 - ~/Dowlowds TexchingFegnssbn_and Clasifcation PTEL

> df_test = data[-train_id,]

> View(df_train)

> View(df_test)

> modl = gIm(FTHG ~ HS + HST + HC + HF + HO + HY + HR

+ ,data=df_train

+ ,family = poisson(link = "log"))

Error in eval(predvars, data, env) : object 'HO' not found
> View(df_train)

>

100

0 20 40 60 80

fa-_
t2 3 4 5 6

0

So, though they are saying they have a off side. But I do not think they have provided the HO
value the off side. So, ok we will see. So, let me actually what I can do? I can just make a

home team off sides, but I cannot see this home team off side value is actually available.
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21 df_train = datatrain_id,] fotg BFTEL
2 df-test _ cata['train-idyj data 380 obs. of 106 varia..

B — df_test 114 obs. of 106 varia..

24 # Poisson regression model df_train 266 obs. of 106 varia..

5 i modl  List of 30

26 modl = glm(FTHG ~ HS + HST + HC + HF + HY - HR Values

27 ,dota=df_train fles Mot padages Help iewer Pesanaon =i

28 ,family = paisson(link = "log")) Azl X eeIFI] &5

29|

Corsle Teminal+ Bckgound obs -0

R K422 ~omos T grsonn st WP N
> modl = gIm(FTHG ~ HS + HST + HC + HF + HO + HY + HR v
+ ,data=df _train 8

+ ,family = poisson(link = "log")) 2

Error in eval(predvars, data, env) : object 'HO' not found 2

> Vien(df_train) . D

> modl = gIm(FTHG ~ HS + HST + HC + HF + HY + HR . DD_

+ ,data=df _train

+ ,family = poisson(link = "log")) L

k

|

So, let me just run this yes now it is being run. So, what I can do? In fact, I can just write

down this name of this variable HS is Home Team Shots.
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24 ## Poisson regression model

/ Data NPTEL

25 ## HS: Home Team Shots

26 ## HST: Home Team Shots on Target
27 #4 HC: Home Team Corners

28 ## HF: Home Team Fouls Committed
29 ## HY: Home Team Yellow Cards

data 380 obs. of 106 varia..
df_test 114 obs. of 106 varia..
df_train 266 obs. of 106 varia.
mod1 List of 30

30 ## HR: Home Team Red Cards Values

31 e o | pudags | | Ve | Pt =
32 modL = gLn(FTKG ~ HS + HST + HC + HF + HY - HR Bin | Bowc- 0 2
3| ,dota=df_train

o IR =

R 1422 oot extgsonm sy

100

> modl = gIm(FTHG ~ HS + HST + HC + HF + HO + HY + HR

+ ,data=df _train 8

+ ,family = poisson(link = "log")) 2

Error in eval(predvars, data, env) : object 'HO' not found 2

> View(df_train) °

> modl = gIm(FTHG ~ HS + HST + HC + HF + HY + HR N D:I

+ ,data=df _train ¢ -
+ ,family = poisson(link = "log")) L
E

And, then HST, HST stands for Home Team Shots on Target. Home Team Shots on Target
and then Home Team Corners HC is Home Team Corners ok and then HF is Home Teams
Foul Committed, how many HF is how many fouls committed and away teams oh no sorry
HY is Home Teams Yellow Card, HY is Home Teams Yellow Card and HR is Home Teams

Red Cards team's red cards, alright.
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29 #% HY: Home Team Yellow Cards JdF test 114 obs. of 106 vari
30 ## HR: Home Team Red Cards - es_ obs. 0 var‘}um
31 odf_train 266 obs. of 106 varia.
32 modL = gUnFTHG ~ HS + HST + HC + HF + HY - R modl  List of 30
3 ,dota=df_train Values
34 ,family = poisson(link = "log")) Fles Mo Padages Help Viewer  Peseaion =0
35 ‘ Pam Fepr- 0 f %
36 summary(mocl)
Corsdle Teminal - Bckgound obs =0
@ R422 . oot Techagegnsson nd s T o
(Dispersion parameter for poisson family taken to be 1) #
g
Null deviance: 377.74 on 265 degrees of freedom 2
Residual deviance: 242.57 on 259 degrees of freedom 2
AIC: 744.11 B

Number of Fisher Scoring iterations: 5

B
t 2 3 4 5 6

0

So, we have done that and summary, let us run the summary.
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| S
4 Data NPTEL
Estimate Std. Error z value Pr(>1zl) data 380 obs. of 106 varia..
(Intercept) -0.4301113 0.2271478 -1.894 0.0583 . df_test 114 obs. of 106 varia..
HS -0.0009139 0.0126657 -0.072 0.9425 df_train 266 obs. of 106 varic..
HST 0.1805602 0.0217999 8.283  <2e-16 *** odl List of 30
HC -0.0031365 0.0178520 -0.176  0.8606 Vs
HF 0.0069281 0.0156203 0.444  0.6574 ST -
HY -0.1025006 0.0490240 -2.093 0,364 * o P pm o T -
HR -0.4044959 0.3624885 -1.116 0.2645
- I
Signif. codes: @ “***’ 9.021 “**’ 9.01 ‘¥’ 0.05 ‘.” 0.1 “ * 1
(Dispersion parameter for poisson family taken to be 1) ¥
Null deviance: 377.74 on 265 degrees of freedom 2
Residual deviance: 242.57 on 259 degrees of freedom 2
AIC: 744,11 . [
. B=_
Number of Fisher Scoring iterations: 5
0 1 2 3 4 § (]
b

And, so, let us see how it is. So, HST it says HST has a significant effect on the number of
goals that you scored obviously, and then they are saying that home team number of yellow
cards that you have seen has a negative impact rate does not have any effect ok probably there

will be 0 in any way.

So, anyway so, this is an interesting thing, but the other things like HS how many shots you
are taking does not going to help you out, but how many shots on target that is going to be a

extremely important number of goals scored by the home team ok.
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30 #% HK: Home leam Ked Lards ke ) Goltmeonn + F
31 Data NPTEL
32 modl = step(gIm(FTHG ~ HS + HST + HC + HF - HY + HR ydata 380 obs. of 106 varia..
3 dato=df_train df_test 114 obs. of 106 varia..
34 family = poisson(link = "log"))p df_train 266 obs. of 106 varia..
§:| Sraith omodl  List of 3
summary (moc. Values
37
o = -0
s Pum Jogr- 0 %-

39

31 optaw) Fsaipt s

Console Terminal -+ Background Jobs

e
Step: AIC=737.63 8
FTHG ~ HST + HY g

]

Df Deviance  AIC o

<cone> 244,00 737.63 b -
SHY 1 248.77 740.31 ° —
SHST 1 356.05 847.59 L
>

So, what we can do? We can also put a step function here.
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31 Data NPTEL
32 modl = step(gIm(FTHG ~ HS + HST + HC + HF = HY + HR data 380 obs. of 106 varia..
33 ,dato=df_troin df_test 114 obs. of 106 varia..
34 sfomily = poisson(link = "log"))) df_train 266 obs. of 106 varia..
;2 o mdl  List of 31
summary (mo Values
37
38 les .y.,:.l ..a.: s o o =t
39 ’
e o ==
@ R422 . oowiot Techagegnssonnd s o WP N
Coefficients: g
Estimate Std. Error z value Pr(>1zl) B
(Intercept) -0.40760  0.13750 -2.964 0.00303 ** .
HST 0.17987  0.015% 11.267 < 2e-16 *** ¥ D
HY -0.09827  0.04598 -2.137 0.03259 * ]
¢ . N=_
Signif. codes: @ ‘***’ §.0d1 “**’ @.01 ‘*’ 9.65 ‘.” 0.1 * 1 01 2 3 4 5 8

_(Misnersion naraneter for nnisson familv taken ta he 1)

And, if you do that the simple model will be built by HST and a HY rest of the variables are

being kind of dropped off.
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28 ## HF: Home Team Fouls Committed Data N| -T‘EL
29 ## HY: Home Team Yellow Cards data 380 obs. of 106 varia..

i? # HR: Home Tean Red Cards df_test 114 obs. of 106 varia..

32 mod1 — step(gLn(FTHG ~ HS + HST + HC + HF - HY + HR dftrain 266 cbs. of 106 varia.

3 dota-df_train LT

] Jfomily = poisson(link = "log"))) Values

35 A B

36 summary(modl) frn S0 =

37

38

39 m(%dZ = step(glm(FTHG ~ HS + HST + HC + HF - HY + HR N

40 +AS + AST + AC + AF - AY + AR 2

4 ,data=df_train

2 ,family = poisson(link = "log")))

43

44 summary(mod1)

0 20 40 60 80

Now, I can build the same model similar models with the away teams goals also. So, that will
be a second model, right maybe I will just along with these variables but we will only
modeling the home teams goals only, away team how many shots they have taken, away team
how many shots on time target on their target, away teams AC, AF, fouls committed, I think

what was the HC is a home teams corner AY and AR, alright.
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28 1“‘? HF: Home Team Fouls Committed Data NPTEL

29 1‘1? : Home Team Yellow Cards data 380 obs. of 106 varia.,

gg B, 164 ose TecneectCans df_test 114 obs. of 106 varia..

TR :

32 wodL = step(gLn(FTHG ~ HS + KST + HC + HF - HY + R L ;;r‘“" fﬁﬁ °b;‘ ‘;I R

33 1 ,dota=df_train L ?St g

34 Jfemily = poisson(link = "log"))) mod2  List of 31

35 Fles | Mots | Pacdages | lp Viewer Presouon -0

36 summary(mocl) g e =

37

51 qoplew : saipt s

Console Terminal « Background Jobs
@ R4.22 . ~/Downionts Tesching/Fegressin_and Classfeaton /NPT

Step: AIC=735.66
FTHG ~ HST + HY + AST

Df Deviance  AIC
<none> 240.13 735.66
- AST 1 244,09 737.63
-H 1 244.86 738.39
- HST 1 338.32 831.86 8
>

20 40 50 80 100

fa_
t2 3 4 5 6

Now, if you do run step by selection.
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40 +AS + AST + AC + AF = AY + AR Data NPTEL
E ’gzrtnﬁdfitrzlrs‘son(link - "log"))) data 380 obs. of 1096 varia..
AL Al df_test 114 obs. of 106 varia..

43
W“ Isummar‘y(mudi) df_train 266 obs. of 106 varia.
5 omodl List of 31
46 mod2 List of 31
47 Fles Ao padages Help Viewer  Presenaton -0
48 Paem Fepr- 0 f %
49
o o sapt s
Corsle Teminal - Bckgound obs a0
R R4.22 -~ oo T fagnsson i Cs e NPT o
(Dispersion parameter for poisson family taken to be 1) =
g

Null deviance: 377.74 on 265 degrees of freedom 2

Residual deviance: 248.13 on 262 degrees of freedom 2

AIC: 735.66 D
. O=_
1 2 3 4 5 6

Number of Fisher Scoring iterations: 5 .

And, ask your model 2 to run ok.
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10 Median 3 Max Data NPTEL
-2.17080 -1.05084 -0.09835 0.5145@ 2.28252 data 380 obs. of 196 varia..
- df_test 114 obs. of 106 varia..
Coefficients: df_train 266 obs. of 106 varia..
Estimate Std. Error z value Pr(>Izl) odl List of 31
(Intercept) -0.21072  0.16840 -1.251 0.2108 2 .
L f 31
HST 0.17265  D.01641 10.519 <Ze-16 **t Bl _
HY 000851 0.04593 -2.147 0.0318 * e e
AST -0.04219  0.02150 -1.962 0.0497 *

I
Signif. codes: @ “¥**’ §.0d1 “**’ 0.01 ** 0.65 . 0.1 ‘1

100

(Dispersion parameter for poisson family taken to be 1)

Null deviance: 377.74 on 265 degrees of freedom
Residual deviance: 240.13 on 262 degrees of freedom
AIC: 735.66

0 20 40 60 80

Nunber of Fisher Scoring iterations: 5

>

How many shots on target has a positive effect and how many shots on target by the away
team has obviously, a negative effect, but still, it says a very strong effect. So, it might even

happen that it has some kind of you know quadratic or some kind of non-linear effect.
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39 mod2 = step(gIm(FTHG ~ HS + HST + HC + HF - HY + HR Data NPTEL
40 +AS + AST + AC + AF - AY + R data 380 obs. of 106 varia.
H & I(HST:Z)* I(HST*3) df_test 114 obs. of 106 varia..
A
2 i I(AST D+ 1AST3) df_train 266 obs. of 106 varia..
43 ,data=df_train =
m fanily - poisson(Link = "log")) mdl st of 2
5 MU AL J md2  List of 31
16 L) Lo e L =
47| I

41 oplew) R scipt =

Console Terminal - Background Jobs

R R4.22 - ~/Dovrlowds TexchingFegnssn_and Chasifcation PTEL

(Dispersion parameter for poisson family taken to be 1)

Null deviance: 377.74 on 265 degrees of freedom
Residual deviance: 211.28 on 260 degrees of freedom
AIC: 710.81

20 40 60 80 100

ln-_

Number of Fisher Scoring iterations: 5

>

So, in case it has some we would like to have a square maybe cube we do not know and then

maybe I into AST square effect square effect and I AST cubic effect. Let me just run this

with.
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- data 380 obs. of 196 varia..
Coefficients: df_test 114 obs. of 106 varia..
Estimate Std. Error z value Pr(>lzl) 4 train 266 obs. of 106 varia..
(Intercept) -2.020647 0.439796 -4.595 4.34e-06 *** nodl List of 31
HST 1.014408  0.191855  5.287 1.24e-07 *** 2 X £
HY -0.001080 0.045390 -2.007 0.044780 * mod2_|List of 3
AST -0.031381  0.021544 -1.457 0.145227 o oo [t L Db [ bt [l
I(HSTAZ)  -0.109467 0.026760 -4.091 4.302-05 ***
I(HSTA3) 0.004017  0.001090  3.684 0.000229 ;**
Signif. codes: @ **** §.031 ‘**’ 0.01 ‘*’ 9.05 ‘.’ 0.1 ¢ * 1 N
(Dispersion parameter for poisson family taken to be 1) 8
Null deviance: 377.74 on 265 degrees of freedom 2
Residual deviance: 211,28 on 260 degrees of freedom N

o

AIC: 710.81 DD:I_
12 3 4 5 6

Nurmber of Fisher Scoring iterations: S °

And, then if we just run it this is interesting this HST with even has a square and quadratic

effect as well.
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38 NPTEL

39 mod2 = step(glm(FTHG ~ HS + HST + HC + HF - HY + HR data 380 obs. of 106 varid..

10 S + AET + AC + AF < AY *AAR y df_test 114 obs. of 106 varia..

4 + I(HSTA2)+ I(HSTA3)-I(HSTA4)+I(HSTAS) & train 266 obs. of 106 varic..

2 + I(ASTA2)+ I(ASTA3)-I(ASTA4)+I(ASTAS) odl List of 31

43 ,data=df _train 2 List of 31

4 Jfanily = poisson(link = "log"))) e ist 0

5 ] fou [ e =&

Pam Aepr- 0 f

46 summary(mod2)

100

AIC
<none> 207.42 708.95
- AST 1 209.56 799.99
- HY 1 211.04 710.58

- I(HSTA4) 1 211.28 710.81
- I(HSTA3) 1 212,93 712.46
- I(HSTA2) 1 216.19 715.73
- HST 1 226.10 725.64

>

0 20 40 60 80

So, this is really very interesting that I am getting I would even want mine to put a few more

engineering effect just T to the power 4 IHST to the power 5 ok. This is AST, this is AST.
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39 mod2 = step(glm(FTHG ~ HS + HST + HC + HF - HY + HR

40 +AS + AST + AC + AF - AY + AR

4 + I(HSTAZ)+ I(HST#3)-I(HSTA4)+I(HSTAS)
42 + T(ASTA2)+ I(ASTA3)-I(ASTA4)+I(ASTAS)
43 ,data=df _train

44 ,family = poisson(link = "log")))

45

46 summary(mod2)

41 Toptal

Console Terminal

R R4.22 . ~/Downlonds TexchingFegnsson_ind ChasifcationPTEL

(Dispersion parameter for poisson family taken to be 1)

Background obs

Null deviance: 377.74 on 265 degrees of freedom
Residual deviance: 207.42 on 259 degrees of freedom
AIC: 708.95

Number of Fisher Scoring iterations: 5

bource +

£ s\,\‘.
o0 Gvomen isory Comecios Gr Tuorl =
P Y O F
Data NPTEL
odata 380 obs. of 106 varia..

of 106 varia..
of 106 varia..
31
31

Viewer  Presentaton

df_test 114 obs.
»df_train 266 obs.
omodl List of
mod2 List of

fles flow padages Help
Prm Foger- 0

Fsaipt 2

20 40 60 80 100

Be_
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Coetticien Data NPTEL
Estimate Std. Error z value Pr(>1zl) data 380 obs. of 106 varia..

(Intercept) -2.9826826 0.7225364 -4.128 3.66e-05 *** 4% test 114 obs. of 106 varia..

HST 1.8155788 0.4796877  3.785 0.000154 *** df_train 266 obs. of 106 varia.

HY -0.0853683 0.0453854 -1.881 0.059977 . odl List of 31

AST -0.0309018 0.0213458 -1.448 0.147707

I(HSTAZ)  -0.3166648 0.1127981 -2.807 0.004995 **
I(HSTA3) 0.0244131 0.0106367 2.295 0.021722 *
I(HSTA4)  -0.00065%6 0.0003386 -1.948 0.051439 .

Signif. codes: 0 “***’ §.0p1 “**’ 0.61 *’ 0.5 *.” 0.1’ 1

mod2 List of 31

Fles flous Padages belp Viewer Presentator =0

Prm o 0 f %-

100

(Dispersion parameter for poisson family taken to be 1)

Null deviance: 377.74 on 265 degrees of freedom
Residual deviance: 207.42 on 259 degrees of freedom
AIC: 708.95

0 20 40 60 80

Number of Fisher Scoring iterations: 5

£ !

Now, if I run it and if I just this see this ok fifth power does not have any effect, but up to
fourth power home team shots on target has a very significant effect. So, this is a very
interesting phenomena that we just found. In fact, you can try few more engineering things,

but I am just stopping here for now.
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8B data-df_train modl List of 31 NPTEL

44 Jfarily = poisson(link = "log"))) mod2 List of 31

45 Values

46 summary(moc2) m 266

47 n 380L

48 predl = predict(modl,newdata = df_test,type = "response") predl Named num [1:114] 1.48..

ol [T —— -0

50 plot(df_test$FTHG, fredl,pch-20) Fum - © %

51

Background Jobs al
d Clssifeaton NPT

Console Termi
R R4.22 - ~omi

Null deviance: 377.74 on 265 degrees of freedom
Residual deviance: 207.42 on 259 degrees of freedom
AIC: 708.95

pred1

Number of Fisher Scoring iterations: S

12 3 4 5 6 7
P T

> predl = predict(modl,nevdata = df _test,type = "response")
> plot(df_test$FTHG, predl,pch=20)

>

i
!
2

dl_tesISFTHG

And, what do you want? I want to predict the number of goals scored by the home team and
number of goals scored by the home team say predictl from the modell we would like to
predict from the modell and new data equal to df test df test and type equal to you have to say

response. So, this is predict, these are the predicted values.

And, now what I have to just do? I want to do I want to just plot the from the df test dollar
home team score actually the test data set how many goals scored by the full time home teams

goal yeah FTHG and the predicted values if I just plot them pch is equal to 20.
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43 ,data=df
44 ,family

46 summary(mod2)
47

48 predl = predict(modl,new ° . ] 1.48..
49 =
50 plot(df_testSFTHG,predi, ! 5
51 "1 ’

@1 (oplev)

pred1

Console Terminal « Background Jobs
o
R R4.22 - =/Dowlowds Texching Fegnssn_and Chasifcation) . ' 7

Null deviance: 377.74 ol :
Residual deviance: 207.42 o
AIC: 708.95

Number of Fisher Scoring itel -

> predl = predict(modl,newda: T T T T
> plot(df_test$FTHG, pred,pcl 0 1 2

> df testSFTHG

So, we see that so, on the x-axis this is the actual number of goals whereas, these are the
predicted number of goals. So, there is some kind of you can do predict to an extent not great,

but you can do that.



(Refer Slide Time: 23:08)

0.0y - 5-

© Umtee1® +dfwan

sowceonsave 4 /' 4R

42 + I(ASTA2)+ I(ASTA3)-I(ASTA4)+I(ASTAS)

43 ,data=df _train

44 ,family = poisson(link = "log")))
45

46 summary(mod2)

47

Source

48 predl = predict(modl,newdata = df_test,type = "response")

49 plot(df_test$FTHG,predl,pch=20)|
50 RZ_approx = corr(df_test$FTHG,pred1)/2
51 1

Console Background Jobs
R R4.22 - ~/Downlowds TexchingFegnssbn_and Chasifcation PTEL/

AIC: 708.95

Taminal

Number of Fisher Scoring iterations: S

> predl = predict(modl,nevdata = df_test,type = "response")

> plot(df_test$FTHG,predl, pch=20)
> R2_approx = corr(df_test$FTHG,pred1)A2

Error in corr(df_test$FTHG, predl) : could not find functicn

>

saipt:

"corp"

mo

o
s | s PR ¢
g

% Glbalervrommert +

dl

mod2
Values

m
n

predl

Fles Hou Padages Help Viewer Presentation =

pred1

P om

List of 31
List of 31

266
380L
Named num [1:114] 1.48..

Doger- O -

dl_testSFTHG

So, I can compute R square approximately by just taking the correlation between the two and

then square them up, then square them up.
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46 summary(moc2) mod2 List of 31

NPTEL

48 predl = predict(modl,newdata = df _test,type = "response”) Yalues

49 plot(df_testSFTHG, predl, pch-20) m %6
50 R2_approx = cor(df_test$FTHG,pred1)A2 i 380L
51 predl Named num [1:114] 1.48..

52 predl] - predict(nodl,newdata = df_test,type = "response”) R2_appr.. 0.27338578873439

53 plot(df_testSFTHG, predl,pch=20) Fles Mo Padages Help Viewer Peseaion =i
54 R2_approx = cor(df_test$FTHG,pred1)A2 LT Bl 5

516 (oplew) saipt:

Console Terminal - Background Jobs =0 ~ .
R R4.22 - =/Dowrlowds TexchingFegnssn_and Chsifcation PTEL

> plot(df_test$FTHG,predl, pch=20)
> R2_approx = corr(df_test$FTHG,pred1)A2 _ .
Error in corr(df_test$FTHG, predl) : could not find function "corr" %’ .
> cor(df_test$FTHG,pred1)/2 7 . i
[1] 0.2733858 “T. i
|
0 1

> R2_approx = cor(df_test$FTHG, pred1)42 -1
> R2_approx
[1] 0.2733858

N dl_testSFTHG

Yeah. So, we can see this is not very strong R square, but let us try the other model.
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46 sumary(modZ) mod2  List of 31 NPTEL
47

Values

48 predl = predict(modl,newdata = df_test,type = "response”)

49 plot(df_test$FTHG,predl,pch=20) " %6

50 R2_approx = cor(df_test$FTHG, pred1)A2 i 380L

51 predl Named num [1:114] 1.48..
52 pred2 - predict(mod2,newdata = df[_test,type = "response™) predz  Named rum [1:114] 1.89..
53 plot(df_testSFTHG,predl,pch=20) Fles o Padages telp Viewer Presenaon =0
54 R2_approx = cor(df _test$FTHG,pred1)"2 2L LD E el i
55

Contoe | Tminal « Bckgroun obs a0~ N

R R422 oot Texhg s st TL o

> R2_approx = corr(df_test$FTHG,pred1)A2 o

Error in corr(df_test$FTHG, predl) : could not find functicn "corr" _ .

> cor(df_testSFTHG, pred1)42 ] ,

[1] 0.2733858 1 o H
> R2_approx = cor(df_test$FTHG, pred1)A2 Rl P P

> R2_approx -0 I I v

[1] 0.2733858 T T i i

> pred2 = predict(mod2,nevdata = df_test,type = "response") g ! . : ¢

(s df_testFTHG

So, predict2 mod 2 model 2 and if you predict the second model.
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. in " " Values
48 predl = predict(modl,newdata = df _test,type = "response™) %6
49 plot(df_testSFTHG, predl, pch-20) "
50 R2_approx = cor(df_test$FTHG, pred1) 2 n 380L
51 predl Named num [1:114] 1.48..
52 pred? = predict(mod2,newdata = df_test,type = "response™) pred2  Named rum [1:114] 1.89..
53 plot(df_test$FTHG, pred2, pch-20) i o b o osn -0
54 R2_approx = cor(df_testSFTHG,pred1)A2 LDl o= BT L
55
51| gapue) \ s
Conion | T | mckrund o -0 3
R 1422 -poms e esion s oo o 4
Error in corr(df_test$FTHG, predl) : could not find function "corr" ©
> cor(df_testSFTHG, pred1)/2 o .
[1] 0.2733858 g, .
> R2_approx = cor(df_test$FTHG,pred1)A2 o i : i 1 *
> R2_approx N H I | ]
[1] 0.2733858 | Pt
> pred2 = predict(mod2,newdata = df _test,type = "response") e T T T T
> plot(df_test$FTHG, pred?, pch=20) g2
d_LestFTHG

>
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46 summary(mod2) . NPTEL
47

48 predl = predict(modl,new ©
49 plot(df_testSFTHG,predl,
50 RZ_approx = cor(df_test$

51 1 ] 1.48..
52 pred2 = predict(mod2,new . ] 1.89.
53 plot(df_testSFTHG, pred2, . | . =0
54 R2_approx = cor(df_test$ z . o
55 3

561 optew) o
Console Terminal -+ Background Jobs
R R4.22 - =/Dowlowds TexchingFegnssn_and Chasifcation)

Error in corr(df_test$FTHG, | .
> cor(df_testSFTHG, pred1)/2
[1] 0.2733858

> R2_approx = cor(df_test$FTI -
> R2_approx

[1] 0.2733858

> pred2 = predict(mod2,newda:
> plot(df_test$FTHG,pred2, pcl 0
> ditesSFTHG

Second model is slightly maybe better in terms of its prediction on the higher cases.
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48 predl = predict(modl,newdata = df_test,type = "response”)
49 plot(df_test$FTHG,predl,pch=20)
50 RZ_approx = cor(df_test$FTHG,pred1)/2

n 380L
predl  Named num [1:114] 1.48..

51 pred2 Named num [1:114] 1.89..

52 pred? - predict(mod2,newdata - df_test,type = "response") R2_appr.. 0.27338578873439

53 plot(df_testSFTHG, pred2, pch=20) Fles Mo Fadages Help Viewer  Peseaion =0

54 R2_approx = cor(df _test$FTHG,pred1) 2 L) £ B Gl i

55

Contoe | Taminal « Bckgroun obs =0 5

R K422 oot Toxhgegrson i Cs AT ©

> R2_approx = cor(df_test$FTHG, pred1)42 © -

> R2_approx e v

[1] 0.2733858 [ ) :

> pred2 = predict(mod2,newdata = df_test,type = "response") o H H ; ! ¢

> plot(df_test$FTHG,pred2, pch=20) _ ! | H ’

> R2_approx = cor(df_test$FTHG, pred1)42 ! { l

> R2_approx s T i i T

[1] 0.2733858 | g 4+ 2 8 4
d_testFTHG

>
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46 summary(moc2) Values : hﬁ;;il
! . — no %
48 predl = predict(modl,newdata = df_test,type = "response") 0L
49 plot(df_test$FTHG,predl,pch=20) U
50 R2_approx = cor(df_test$FTHG, pred1)A2 predl  Naned nun [1:114] 1.48..
51 pred2 Named num [1:114] 1.89..
52 pred? - predict(mod2,newdata - df_test,type = "response") R2_appr.. .317283843725654

Fles flous Padages belp Viewer Presentator o

53 plot(df_testSFTHG,pred2, pch=20)
54 RZ2_appkox = cor(df_test$FTHG,pred2)"2

Prm e 0 f %-

inal - Bckgound Jobs

R R4.22 - ~/Downlods Texching/Fegression_and Clssifcation/NPTEL
> pred2 = predict(modZ,nevdata = df_test,type = "response")
> plot(df_test$FTHG,pred2, pch=20)

> R2_approx = cor(df_test$FTHG, pred1)A2

> R2_approx

[1] 0.2733858

> R2_approx = cor(df_test$FTHG,pred2)42

> R2_approx
[1] 0.3172838 o 1 2 3 4
> | d_testFTHG

And, then it is actually pred 2. So, now, it is about 4 point increase that we are seeing in the

second cases. Now, if we consider this second model as sort of a base model, then we want to

see if the any of these baiting odds has any predictive power or not.
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38 Data NPTEL
39 mod2 = step(gIN(FTHG ~ HS + HST + HC + HF - HY + HR data 380 obs. of 106 varia..

40 +AS + AST + AC + AF = AY + AR df_test 114 obs. of 106 varia..
4 + I(HSTAZ)+ I(HSTA3)-I(HSTA4)+I(HSTAS) df_train 266 obs. of 106 varia..
2 + L(ASTAZ)+ I(ASTA3)-I(ASTA4)+I(ASTAS) mod1 List of 31

43 ,data=df _train mod2 List of 31

44 ,family = poisson(link = "log"))) ] o [t o [iower | P )
45 Proem Jppr- 0 f o
46 summary(mod2)

47

48 predl = predict(modl,newdata = df_test,type = "response") 0

49 plot(df_test$FTHG,predl,pch=20) 1

50 R2_approx = cor(df_test$FTHG,pred1)A2 1

51 F ) .

52 pred2 = predict(mod2,newdata = df_test,type = "response") & o : ‘ ' ; 5
53 plot(df_test$FTHG,pred2,pch=20) “, I | ] .

54 R2_approx = cor(df_testSFTHG,pred2)/2 = _i H .

55 i, ) oLt 3 5 i :
56 mod3 = update(mod2, .~.+) s 41 2 5 g
LELRCTE) e df_testsFTHG

Corsol 50

So, what I am going to do I am going to develop a third model mod3 which is essentially

update the model2 where I will do just add a few more variable.
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B4t s 0 4o o B e s e w0 s puo el
W9 s 4 1 a0 o am 4w s oam a0 sm s 40 s 1 .
W7 o7 6 2 1 o o a0 s 3w aw e us s s :odata 380 obs. of 106 varia.
Boms 2 0 e 0 0w sn mm o sx B 15 80 B0 ) odf vect 114 obs. of 106 varid..
BB 5 8 2 4 0 0 1M 30 Am 1% 30 3% 1% 35 % g k b
Sow o ou 1 0 o w5 oue e se w75 so o o« odf_train 266 obs. of 106 varia.
LI I T T O T I T ) List of 31
S 3 4 3 4 0 0w a5 4 0 39 5 1B w0 o
o9 3 s 3 1 0 o 2% 3w 2 2 3 2w 20 35 % :omod2 List of 31
L R I 2 T I I VI TR I TN N e s —
Bo7 s 1 4w o 0w uw we w se an w9 2w P G e
n 6 7 2 4 o o 0 1 350 575 s 30 57 s 300 52 1
ol 7 2 3 0 o sm an 1w sw 4B e s am e
Hoing L1 12of 268 enris, 108t oo
Console Terminal - Background Jobs ] n
@ R422 oo Toxhag g nd CusfetnpeT o
> plot(df_test$FTHG,pred2, pch=20) ©
> R2_approx = cor(df_test$FTHG, pred1)42 o v .
> R2_approx £ , .
[1] 0.2733858 N
> R2_approx = cor(df_test$FTHG, pred2)42 H I | : '

7 1
> R2_approx i [

o
[1] 0.3172838 T T i i

0 1 2 3 4

> View(df_train)
> df_testFTHG
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5; 2 - oredictinon? . . . data 380 obs. of 106 varia.. NPTEL
52 pred2 = predict(mod2,newdata = df_test,type = "response™) dF_test 114 obs. of 106 varia.,

53 plot(df_testSFTHG,pred2,pch-20)
54 R2_approx = cor(df_test$FTHG,pred2)A2
55

df_train 266 obs. of 106 varia..
modl List of 31

56 mod3 = update(mod2, .~,+B365H) mod2 L?st of 31
57 kummqry(moc}) mod3 List of 30

58 Fles flou Pakages Help Viewer Presenaion i
59 P Do O f % -

60

Background Jobs al
n_and Clasieaton PTEL

Console Termi
R R4.22 - -omi

> R2_approx = cor(df_test$FTHG,pred1)42
> R2_approx

[1] 0.2733858

> R2_approx = cor(df_test$FTHG,pred2)A2
> R2_approx

[1] 0.3172838

> View(df_train)

> mod3 = update(mod2, .~.+B365H)

>

predz
o 1 2 3 4 5 6
P S S S

0 1 2 3 4

dl_testSFTHG

So, I will just go and say B365H. Am I will I be B365H if I do that can I get a better model?
So, summary. So, fit the model I am saying basically in the update; update is a built-in
function in R. You can fit the same model whatever the model second model you have here
along with that you take another predictor B365H on the same data set and everything. Now,

if you fit a summary with say mod 3.
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Cosole Teminal - Background Jobs

R+ ) GlabalErwronmert + AL L
e inate Std, Lrror Z value pri>izl) data 380 obs. of 196 varia. NPTEL
(Intercept) -2.4054366 0.7229298 -3.327 0.000876 *** df_test 114 obs. of 106 varia..
HST 1.6800301 D.4693783  3.579 0.006345 *+* dF_train 266 obs. of 106 varic..
HY -0.08943%2 00457289 -1.956 0.050495 . mdl  List of 31
AsT 0000347 0.0029437 -0.08 .920332 oF o 5

I(HSTA2)  -0.3004697 0.1107245 -2.714 0.006654 **
I(HSTA3) 0.0236006 0.0104853  2.251 0.024397 *
I(HSTA4) -0.0006431 0.0003349 -1.932 0.053341 .
B365H -0.1292581 0.0410179 -3.151 0.001626 **

Signif. codes: @ “***’ §.0d1 “**’ 0.01 ** 0.65 ‘. 0.1’ 1

mod3 List of 30

Fles flou Padages belp Viewer Presenttor =0

Prm Feper- 0 f %-

(Dispersion parameter for poisson family taken to be 1)

pred2

Null deviance: 377.74 on 265 degrees of freedom
Residual deviance: 195.54 on 258 degrees of freedom
AIC: 699.08

Number of Fisher Scoring iterations: 5

dl_testSFTHG

> )

And, this B365H has a predictive power as its significant looks like it does have a significant

effect on the number of goals its course. So, what it does is then can we predict from this.
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50 RZ2_approx = cor(df_testSFTHG,pred1)"2 Values NPTEL
3 n 266

52 pred2 - predict(mod2,newdata = df_test,type = "response™) 3800

53 plot(df_testSFTHG, pred2, pch-20) "

54 R2_approx = cor(df_test$FTHG,pred2)"2 predl  Noned num [1:114] 1.48.

55 pred2 Named num [1:114] 1.89..

56 mod3 = update(moc2, .~ +B3ESH) pred3  Naned num [1:114] 2.05.

57 summary(moc3) i o b Yo osn -0

58 pred3 = predict(mod3,newdata = df_test,type = "response") Ao ey Gl &

59

1 dopien s

conion | Tema | mckundiob a0 ;

@ 1422 ~omios Texhag erson st T ©

Null deviance: 377.74 on 265 degrees of freedom o A v
Residual deviance: 195.54 on 258 degrees of freedom £ ,
AIC: 699.08 o] I i .
Nunber of Fisher Scoring iterations: 5 i _! I '
° T T T T
0 1 2 3 4

> pred3 = predict(mod3,nevdata = df_test,type = "response")
>
[

dl_testSFTHG

And, let us do that and take the second model and do the third prediction and if we do that.
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52 pred? = predict(mod2,newdata = df_test,type = "response") " 266
53 plot(df_testSFTHG,pred2,pch-20) 0L
54 R2_approx = cor(df_test$FTHG,pred2)/2 i
55 predl  Named num [1:114] 1.48..

pred2 Named num [1:114] 1.89..

[
56 mod3 = update(mod2, .~,+B365H)
pred3  Named num [1:114] 2.05..

57 summary(mod3)

58 pred3 = predict(mod3,newdata = df_test,type = "response") o [ o 1 L L =0
59 plot(df_testSFTHG,pred3,pch=20) Pam Dogor- O o 5-
60 |
R R4.22 « ~/Dowrloxds Teaching/Fegrssion_and Clasifation /NPTEL ©
Null deviance: 377.74 on 265 degrees of freedom wq
Residual deviance: 195.54 on 258 degrees of freedom o T '
AIC: 699.08 LR Coy o .
. i A
ade i
Nurmber of Fisher Scoring iterations: 5 B _: l !
S v
> pred3 = predict(mod3,newdata = df _test,type = "response") T T ik i T
> plot(df_test$FTHG, pred3, pch=20) g 1 2 8 4
d_testFTHG

>

And, then what is the; what is the plot? How does it improve significantly in the out of the

sample.
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52 pred2 = predict(mod2,newdata = df_test,type = "response") " 266
53 plot(df_testSFTHG,pred2,pch=20) 0L
54 R2_approx = cor(df_test$FTHG,pred2)A2 n

predl  Named num [1:114] 1.48..
56 mod3 = update(mod2, .~,+B365H) pred2  Named num [1:114] 1.89..
57 summary(mod3) pred3  Named num [1:114] 2.05..
58 pred3 = predict(mod3,newdata = df_test,type = "response”) Fls Fou Padages telp iewer  Pusotaion =
59 plot(df_test$FTHG,pred3,pch=20) s | | 91 L
60 For(df_test$FTHG, pred2)"2

1 oplew) saipt 2

Contoe | Taminal+ Bckgroun obs -0 5
R R4.22 - ~/Downlods Texching/Fegresion_ind Chssifcation/NPTEL/ _ © o
AIC: 699.08 7
o 7 '
Number of Fisher Scoring iterations: S ’g © . " : . :
a e i
> pred3 = predict(mod3,nevdata = df_test,type = "response”) I l ! '
> plot(df_test$FTHG,pred3, pch=20) . 7! A
> cor(df_testSFTHG, pred2)/2 T T T T T
[1] 0.3172838 ¢ 4 2 8 4
d_testFTHG

& |

So, maybe a little we do not know, let us compute the correlations let it compute the

correlations. So, it is 3 1 almost same.
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52 pred? = predict(mod2,newdata = df_test,type = "response") " 266
53 plot(df_testSFTHG,pred2,pch-20) 0L
54 R2_approx = cor(df_test$FTHG,pred2)A2 n
55 predl  Named num [1:114] 1.48..

56 mod3 = update(mod2, .~.+B365H) pred2 Named num [1:114] 1.89..
57 summary(mod3) pred3  Named num [1:114] 2.05..

58 pred3 = predict(mod3,newdata = df_test,type = "response") Fles flot padages  Nelp Viewer  Presavaon =

59 plot(df_testSFTHG,pred3,pch=20) P Dopn- O f -
60 Eor(df_testSFTHG,pred3) 2
R R4.22 « ~/Downlouds Tesching/Fegrssion_ind Clasifcation/WPTEL LA |
Number of Fisher Scoring iterations: 5 w
+ .
> pred3 = predict(mod3,newdata = df_test,type = "response") %; © . 1 ' .
> plot(df_test$FTHG, pred3, pch=20) ade | i ’
> cor(df_test$FTHG, pred2)42 B )
-1 [
[1] 0.3172838 S v
> cor(df_testSFTHG, pred3)2 T T T T T
[1] 0.3188255 L
53 | d_testFTHG

Sorry I have forgot to update the third prediction here. So, a little bit a little bit. So, we can

what we can do we can just take the first three prediction in the in a vector.
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54 R2_approx = cor(df_testSFTHG,pred2)/2

Rl

Values
» m 266

56 mod3 = updete(mod2, .~.+B365H)
57 summary(mod3)
58 pred3 = predict(mod3,newdata = df _test,type = "response")

n 380L
predl  Named num [1:114] 1.48..

59 plot(df_test$FTHG, pred3, pch-20) predz  Named num [1:114] 1.89..
60 c(cor(df_testIFTHG,predl) 2 pred3  Named num [1:114] 2.05..
61 ,cor(df_testSFTHG,pred2)"2 fles flots | Padages belp Viewer  presealon =5
62 ,cor(df_test$FTHG,pred3)/2) A2 [ Noom - 1971 ¢ LS

63

Console Termi
R R4.22 - -omi

> cor(df_test$FTHG,pred2)42

[1] 0.3172838

> cor(df_test$FTHG,pred3)+2

[1] 0.3188255

> c(cor(df _test$FTHG,pred1)A2

+ ,cor(df_test$FTHG,pred2)2

+ ,cor(df_test$FTHG, pred3)/2)
[1] 0.2733858 ©.3172838 0.3188255

>

Background Jobs -

eschingegrssion_and Clssifcaton/FTEL

pred3
o 1 2 3 4 5 &

And, this is the predict 1, this is predict 2 and this is predict 3 and we can just. So, this is the
first model 27 percent approximately 27 percent accuracy that we are seeing, this is the
second model 31.7 and the third model with bait 365 we are getting 31.8 percent predictive
accuracy in terms of you know these models are. It is not very great, but at the same time this
model this shows that sometimes your predictive model it has some predictive power which

you cannot ignore, but at the same time it is not great.

So, there are a lot of rooms to improve. I would recommend why do not you try yourself that I
will share this code on the NPTEL platform, but at the same time I will highly encourage you
that you should try this try yourself and you know and tell me what is your what predictive

out of the sample predictive accuracy this is my out of the sample predictive accuracy.



Not good, very bad actually. I would not say actually very bad because you know these are
very difficult problem and it is a predictive accuracy in the out of the sample you cannot
ignore it is not like 0 or 5 percent or 10 percent, it is like 30 percent 32 percent not bad, but
you can improve a lot there is a lot of room to improve. So, why do not you try yourself?
There are lots of variables I think 100 plus variables are there try yourself and maybe you can

push it to 60, 70 or 80 percent, why not?

So, try yourself and. So, we will and write me in the YouTube videos link or you just e-mail
me and what is an what is your accuracy you got in out of the sample and what model works

for you the best.

Thank you very much. See you in the next video, next lecture.



