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Prof. Swagato Chatterjee
Vinod Gupta School of Management
Indian Institute of Technology, Kharagpur
Lecture 38: Recommendation Engine and Retail Analytics (Contd.)

Hello, everybody, welcome to Marketing Analytics Course, this is Dr. Swagato Chatterjee
from the VGSOM IIT, Kharagpur who is taking this course. We are in week seven, and we
are discussing Recommendation Engine. So, in this video and probably in the next video also,
we will discuss certain examples of recommendation engine and their applications with real

world data.

So, in this particular data set, here, we have movie ratings and where people have given
ratings for movies. And | also have genre of the movies and | want to find out how I can
recommend certain movies based on this genre and based on this, |1 would say interest
towards those genre where data is being collected from let us say, IMDb or let us say Netflix

or something like that.
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> movies <~ read.csv("movies.csv” stringsAsFactorsaFALSE)
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> Minks < read.csv("links.csv")

> movies <- read.csv("movies.csv” stringsAsFactorssFALSE)
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>
>
>

hamion 4

View(movies)
vien(ratings)
unique(ratingsSuserId

L — e——

[ S T p— e ————Y

0. - Py - Adding + B Prciect Gone) &
0 movesecos moves ratngs T Enioement  History  Commections -
T 24 P f Ut o

Cuwdd  moveld  mting  Smetamp I G frmeecnmment »

1 1 16 40 amTm) % Data

? 1 M 15 Omovies 10329 obs. of 3 variables

) 1 2 O 126G O ratings 105339 obs. of 4 variables

4 1 0 A0 1TSS

5 1 % A0 MmN

. 1 1o A0 TE6IS0

? 1 1% 10 1AM Fl Pot Peckagm  Help  Viewsr ul)

. 1 0} A0 10TEIA 2 bport »

] 1 165 0 mns

0 1 o (1] 11N

Dot tcrp Week ! sossbon A,
(523) 523 524 525 526 527 528 529 530 $31 $32 533 $34 $35 536 537 538 539 %40
(541) 541 542 543 544 545 $46 547 S48 $49 S50 551 $52 553 554 $55 556 557 558
(559] 559 560 S61 562 563 564 565 566 567 568 569 570 571 S72 573 574 S7§ 876
[577) 577 578 579 580 581 82 583 584 $85 586 587 $86 589 590 91 592 593 94
[595] 595 596 597 598 599 600 601 602 603 604 605 606 607 608 609 610 611 612
[613] 613 614 615 616 617 618 619 620 621 622 623 624 625 626 627 628 629 630
(631) 631 632 633 634 635 636 637 638 639 640 641 642 643 644 645 646 647 648
E“’} 649 650 651 652 653 654 655 636 657 658 659 660 661 662 663 664 665 666
667 667 668




So here, the dataset, if | just read the dataset, the dataset looks like this, there are two datasets
which we will merge. One is called movies dataset where the movie ID, the title of the movie,
and the genres are written here. And then the ratings dataset, where basically around 1 lakh
ratings are there, 1 lakh 5 thousand ratings are there, user ID, movie ID, rating and timestamp
at what time point this guy has given the rating. So | will actually find out, so, there are
basically if I am not wrong, ratings $ user ID, if | am trying to find out and then find out the

unique of them. So, how many unique users are there?
If I am not wrong, there are 668 unique users, yes. So, there 1 to 668 unique users are there

and how many movies? Basically, there 10,329 movies. So, that is what | have. So, now,

based on that, | have to find out which movie should be recommended.
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> ## Data pre-processing

> genres <- as.data.frame(moviesSgenres, stringsAsFactorseFALSE)
> Vien(genres)
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> # Data pre-processing

> genres <- as.data.frame(moviesSgenres, stringsAsFactorssFALSE)

> View(genres)

> library(data.table)

data.table 1.12.8 using 2 threads (see 7getOTthreads). Latest news: r-datatable.com
warning message:

package ‘data.table’ was built under R version 3.6.2
>



Now, if somebody has already rated a movie, then you will not see the movie anymore, then |
have to find out his similar movie which he might like and likeness data, whether he will like
or dislike a data, a movie will come from basically the rating that this guy has provided. So, |
will ask for a library called recommender lab and ggplot2, recommender lab whatever we did
before, the item based and user based collaborative filtering, this guy will do it on its own

quickly.

For bigger data, it helps so, recommender lab and ggplot2 is two libraries that I am calling, if
you have not installed it, you have to first install it and then and how to install it? You can
write install .packages and then the package name or you can go here and install and write the
package name here and then that will install the package. So, | have installed the package
beforehand and | am just running this thing here. So, the first thing is processing of the data, |

will break the data into genres.

So, for that what | am doing is | am creating a genres column, so which is a genre column,
only the genres of my dataset and then | am using a library called data.table. And then in with
this library, | am breaking the genre with c, there is called string split. So, this string split will
actually split the screen based of the genre , 1, that means genre’s first column, based on this
particular sign. Whenever this sign occurs, it will just split it and then stringAsFactors is

equal to false and it will create a dataset.

A S — S
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> view(genres?)
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> genras? <~ as,data.frame(tstrsplit(genres(,1), '[1]°,

+ type.convert=TRUE)
stringsasFactorssFALSI)

> view(genres2)

> view(genres)

> colnames(genres2) <= ¢(1:10)
> vien(genres?)
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> Tibrary(data,table) .
data,table 1.12.8 using 2 threads (see 7getoTthreads). Latest news: r-datatable.cos
warning message:

package ‘data.table’ was built under ® version 3,6.2

> genres? < as,data,frame(tstesplit(genres(,1), (1",

+ Type.convertsTRu),

+ STringsasFactors=FALSE) ¢
> view(genres?)

> vien(genres)
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4 2 10329 obs. of 10 variabl
22 genre_matrix <« matrix(0,10330,18) #ampc s Ll 25 bl 2
3 genrematrix(l, genre_list fset first 3 movies 10329 obs, of 3 variables
24 colnames (genre_matrix genre_list fsot i TRY re t ratings 105339 obs. of 4 variables
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27+ for (1 in 1:nrow(genres?, -
28+ for (c in Lincol (genres2 ] o Slv -
29 genmat_col = which(genre matrix(1, genres2({,c 2 bport +
30 genra_matrix/i+1,genmat_col
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> genre_list < ¢("action”, “Adventure”, “Animation”, “Children”,
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"sci=ri", "thriller", "war®, “western") # we have 18 genres in tot

al
> vien(genres)
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So, genre2 gets, what it does? It is actually breaking if you check genres if it is adventure,

animation, children, comedy and fantasy, so adventure, animation, children, comedy and
fantasy so, that is how it has broken and the rest of them are blind. So, we have created and if
I just column names of genres 2 if | make it 1 to 10 now, it will be clearly seen that | am
actually breaking the genres of each column into separate separate columns. So, these are my

various genres.

And if I will find out the unique of these genres in the whatever they are in this 1000, 3000,
10,329 observations of 10 variables, you will basically get 668 sorry, 18 different kinds of
genres. So, these are 18 different kind of genres that is coming up. So, that is a genre list that
we have and based on this genre list, I will create a matching so, whether what is the code for

this particular genre?
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> vien(genres)
> view(genres2)
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21 i
2 genrematrix < matrix(0,10330,18) #os mtrix, 10330 O genres 10329 obs. of lvuulbh

23 genre_matrix(1,] < genre_list #ser first row to genre lis O genres? 10329 obs, of 10 variables
24 colnames(genre_matrix) <- genre_list #set column names to genre list Dmovm.'l 10329 obs. of 3 varfables
Oratings™ 105339 obs. of 4 variables

, 18=no

25

26 'tm-vum through matrix

27+ for (1 in Linrow(genres2)) {

28+ for (c in l:ncol(genres2)) {

29 genmat_col = which(genre matrix(1,]
30 genre_matrix/i+1,genmat_col] < 1

i ]
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+ ", "thriller", "war®, “western") # we have 18 genres in tot
al

> view(genres)

> vien(genres?)

> genre_matrix <= matrix(0,10330,18) fempty matrix, 10330=n0 of movies+l, 18=no of g
enres

> genre_matrix(1,] <= genre_list #set first row to genre list

> colnames(genre_matrix) <« genre_list #set column names to genre list

>
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+ “sci=Fi", "rhriller", "war®, “western") # we have 18 genres in tot
al

> vien(genres)

> vien(genres?)

> genre_matrix <= matrix(0,10330,18) fempty matrix, 10330=n0 of movies+l, 18=no of g
anres

> genre_matrix[1,] <= genre_list #set first row to genre list

> colnames(genre_matrix) <= genre_list #set column names to genre list

> vien(genre_matrix)
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So, if this is the first particular movies genre, so then | will get a matrix in such a way such

that that matrix will have number of movies is 10,329. So 10,329 rows and 18 columns, 18
columns each has one genre. And the value will be zero if that particular movie falls in that
genre, and that data will come from this particular matrix. And if it is not in that genre then

0, if it is in that genre then 1, so, that is what | am going to create now.

So what | am doing is that | am creating see, there is a matrix of 0 with 10,330, that means
first row will be the column name and 18 columns. So that is what | am creating, the first row
genre matrix 1, the first row is basically the genre list, the column names and then column
names of genre matrix is basically the genre list so, that is what | am doing here. So, if you
check the genre matrix right now, it is basically all zeros, okay. And then what | am doing is
for i = 1 to n row of genres2 that means 10,330 and then ¢ = 1 to n column of genres2, that

means 1 to 18, what will | do? If it is matching then 1 otherwise 0.
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26 #itarate through matrix O genres 10329 obs. of 1 vuulbh
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30 genre_matrix(i:1,genmat col) < 1 63

3 } " Fl Mot Packages  Melp  Viewsr =0
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34 #convert into dataframe
35 genre_matrix2 <- as.data,frame(genrematrix(-1,], stringsasfactors=FaLse) #re
in l:ncol(genre_matrix2)) {
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RScript 2
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> colnames(genre_satrix) <= genre_list #set column names to genre list

> view(genre_matrix)

> #iterate through matrix

> for (1 in Linrow(genres2)) {

4+ for (c in 1:ncol (genres2)) {
genmat_co) = which(genre_matrix(1,] == genres2(i,c))
genre_matrix(i+1,genmat_col) < 1

}

Vs

D
T U G oy o
0.0y = » - Addin + B ivciect toney ©
O movierecor " Emireemest History Conmections ]
Sauceonsme | R /o hn | N W souce - #H Piptovma e Ut »
29 genmat_col = which(genre_matrix(1,] == genres2({,¢]) 4 ) Gl frvivonment
30 genre_matrix(i+1,genmat_col] <« 1
g1y .} | Data
g } O genre matr. Large matrix (185940 elemen.
34 #convert into dataframe Ogenre_xrtr. 10329 obs. of 18 variables
35 genre_matrix2 <- as.data,frame(genre_matrix(-1,], stringsAsfactorsraLse) #rei O 0ONres 10329 obs, of 1 variable
36+ For (c in 1:ncol(genre_matrix2)) { 0 genres2 10329 obs. of 10 variables
37 genrematrix2(,c] < as.integer(genre_matrix2(,c]) Omovies 10329 obs, of 3 variables
38 |} #convert from charactars to 1ntegers = Ny
3
40 ocCreate a matrix to search for a movie by genre et You [ecn ) i\t =0

41 years <- as.data. frame(moviesStitle, stringsasFactors=FALSE) 2 ot +
42 library(data,table)

43+ substrright < function(x, n){

44 substr(x, nchar(x)-n«1, nchar(x))

$ % 0
¥ (kplewd ¢ RSt 3
Console  Terminal =

[Ty a—
> for (i in 1:nrom(genres2)) {

+ for (c in 1:ncol(genres?)) {

+ genmat_col = which(genre_matrix(1,] == genres2(i c])

genre_matrix(i+1,genmat_col) <= 1

+}

> #convert into dataframe
> genre_matrix2 <= as.data.frame(genre_matrix(-1,], stringsasfactorssFALSE) #ramove
first row, which was the genre list
>

b O o S g P o
0 -iGpla- » - Addng «

0 moverecor we_m«nub [ Emdroamest History Comections ml
Fiter A 2 Pepctovne s Ut =

e vy | babon | Gl ey, e | Docmwiey | Drma | Ragey | (GO Eovonnynt -

Data
3¢ } ! 1 ! ’ 0 0 10 Ogenresatr. Large matrix (185940 elemen.
20 1 0 1 0 0 0 0 1 O genre_matr. 10329 obs. of 18 variables
10 0 0 [ 1 0 0 0 0 O genres 10329 obs, of 1 variable
0 0 0 0 1 ° 0 1 ¢ 0 genres2 10329 obs. of 10 variables
50 ° : p ' : . g ; Omovies 10?19 obs, of.s vnr\fhlfs
61 0 0 ] 0 1 0 0 0 Fles  Plots  Packiges  NHelp  Viewsr =
10 0 0 0 1 0 [) [ 0 St +
$0 1 0 1 0 0 0 0 0
91 0 0 Q 0 0 0 0 0

Showing 110 10 0f 10329 entries

Console  Termieul =
CYUsey/ OV D
+ for (c in 1:ncol(genres2)) {

+ genmat_col = which(genre_matrix(1,] == genres2(i,c))
+ genre_matrix[is1,genmat_col) <= 1

+

whon 4]

+

}

> #convert into dataframe

> genre_matrix2 <= as data.frame(genre_matrix[-1,], stringsasfactors=FALSE) #ramove
first row, which was the genre list

> view(genre_matrix2)

>



So, if I just run this thing quickly and then drop the first row, see first row | am dropping
here, if | just drop the first row and what do | get in genre matrix2? | am getting genre matrix
2 like this. So, the first movie is action, animation, children, comedy, the second movie is
adventure, children and fantasy and so on. Now, this part, you can do it in different way. If
you have a better algo for that, you can do it in your way. This part is similar so, | have to
create this, this is something that | want to know that which movie and with genre I am

creating a mapping for that.

(Refer Slide Time: 7:162

[ =

0. & “ - Addng v & iroject Nonw «
0 moverecns " Envicoamest  History  Commections =l
souteonse | R /o *hn | M Ssoure o 24 Pptove e ff Ut »

29 wml_(ol_ which(genre_natrix(1, genres2(f,¢ ) Gt (mvvormmert »

30 genre_matrix/i+1,genmat_col) 1 - -

3 0 genrematr. 10329 obs. of 18 variables

is 0 geril)s 10329 obs. of 1 variable

5l dcomart oto daxafra 0 ganres? 10329 obs, of 10 varfables

35 genre_matrix2 <- as.data,frame(genre_matrix(-1,], stringsAsfactorssraLse) #rei  Omovies 10329 obs. of 3 variables

36+ for (¢ in 1:ncol(genre_matrix2)) ( 0 ratings 105339 obs. of 4 variables

37 genrematrix2[,c] < as.integer(genre_matrix2(,cl)

38 ) #convart from charactars to tnteger Values

39 -
400 dcrexte & mtriK: to: search foe.a movie v gerre e Pt Packages  Melp  Viewsr =
41 years <- as.data.frame(moviesititle, stringsAsFactors=FaLSE 2 bport +

42 library(data,table
43+ substrright <~ function(x, n)
A4 substr(x, nchar(x)-n+1, nchar(x

+ )

+)

> #convert into dataframe

> genre_matrix2 <= as.data,frame(genre_matrix(=1,], stringsasfactorssFALSt) fremove
first row, which was the genre list

> Vien(genre_matrix2)

> for (¢ in 1:ncol(genre_matrix2)) {

+  genre_matrix2[,c] < as.integer(genre_matrix2(,c])

+ )} #convert from characters to integers

>

RN @ 4l v
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0. - “ « Addng v K rcject (honey «
0 movierecor o[ Emdroament  History  Commections =m0
sameonsme X /e Phn M o - 2 Pwptovma e f it »
33 Gl (vcrmment »
U Kcomart stafrase 3

35 genra_matrix2 <- as,

ta, Frame (genre_matrix[-1,], stringsAsfactors=raLse) #ro. Data
36+ for (c in 1:ncol(genre_matrix2)) | " Dgenrematr. Large matrix (185940 elemen
zs .penre_‘!\fll"ﬂ'zu‘(‘ <= a8.integer ae}nre.mrur W€ O genre_matr. 10329 obs. of 18 variables
¥ 2 ; 0 genres 10329 obs, of 1 variable
40 dCreate a matrix to search for a movie by genre ) genres? 10329 obs. of 10 variables
41 ears < as.data.frame(moviesititle, urivgmmzm:msn )Y movies 10329 obs, of 3 variables
42 library(data.table

43+ substrright <- function(x, n,

44 substr(x, nchar(x)-n+l, nchar(x | oy W‘ b e =m0
:; ‘yuu < as.data, Frame (substr(substrright (substrright (years$ moviesStitle’, 6 s
:i se:rch;mrix N cbind(movies[,1], substr (movies[,2 +1,nchar m!jnsﬁ.l'w 6), i
l‘49 s ) '
Console  Termisal =
+}

> #convert into dataframe
> genre_matrix2 <= as,data.frame(genre_matrix[=1,), stringsasfactorssFaLst) #remove
first row, which was the genre list

> Vien(genre_matrix2)

> for (¢ in 1:ncol(genre_matrix?)) {

+  genrematrix2(,c] < as,integer(genre_matrix2(,c])

+ )} #convert from characters to integers

> Vien(genre_matrix2)
>

(3 1 g R REINT)
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3 .
34 #convart into dataframe 1.““‘""‘"'""

genrematrix? < as.data, frame (genre_matrix[-1,], stringsasfactors=FaLSE) #re. O genrematr. 10329 obs. of 18 variables

3

gg fo;';:.l:rr‘xl;y?n?_:t:'i‘::;r' e AR 3 0 genres 10329 obs. of 1 variable

S5l ) Acorvert i:,’_.‘v",““mw; to Jntegers N 0 genres? 10329 obs, of 10 variables

39 Omovies 10329 obs. of 3 variables
#Create a matrix to search for a movie by genre O ratings 105339 obs. of 4 variables

41 years <- as.data.frane(moviesititle, stringsasFactors=FaLse) bran 10329 obs, of 1 variable

42 library(data. )
43+ substrRight < function(x, m)(

4 [beiiochiaali et} e P [ovsims e 2 Y, =0
2 xport +

46 years <- as,data,frame(substr(substrright (substrright (years$ moviesStitle', 6

47

48 search_matrix «<- cbind(movies(

1], substr(movies[ 21)-6),
49 palacusalesassh mamal cidandh Hatads 3

52 (oplevd RSt

Console  Terminal =

CfUrary DV Dokt
+  genrematrix2(,c] < as,integer (genre_matrix2(,c])

+ } #convert from characters to integers

> vien(genre_matrix?)

> years data.frame(moviesstitle, stringsasFactors=FALSE)
> view(years)

> 1ibrary(data.table)

> substrright <= function(x, n){

+  substr(x, nchar(x)=n+l, nchar(x))

+

>
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0. " - Addng + B trcject tanw) +
0 moverecnr years [ Emiroament  History Conmections P
o 2 Ppetovae s Ut »
© movestte A Gl [ivcnemert «
1 Yoy Sory (1995 © Ogenrematr. 10329 obs. of 18 variables
2 e 09%%) O genres 10329 obs. of 1 variable
3 Grunpier 04 en 1985 Oganres2 10329 obs, of 10 variables

Omovies 10329 obs. of 3 variables

Wating 1o Eshale (19%5)
| O ratings 105339 obs, of 4 variables

4
$ Father of the fekde Part I 199%)
L]

O years 10329 obs, of 1 variable
Heat (1955)
7 Sabrios (1995) ) ow [Pty iomer =m0
§ o and bk 1995) 2 tport +
9 Sudden Death 1995)
10 Gokentye (19%5)

Showing 1110 of 10,329 entries

Console  Termisal e
/Uy DI Dot Weak ) /Sosbon A

> genre_matrix2 <= as.data.frame(genre_matrix(~1,], stringsAsFactorssFALSE) fremove *
first row, which wmas the genre list

> Vien(genre_matrix2)

> for (¢ in 1incol(genre_matrix2)) {

+  genrematrix2(,c] <= as,integer(genre_matrix2(,c])

+ } #convert from characters to integers

> view(genre_matrix2)

> years <= as.data,frame(moviesStitle, stringsasFactors=FALSE)
> vien(years)
>

S - ———Y

0. » - Addns .
O moviesecor years o™ Enviroamest  History  Conmections )
Filer A 2 kT oot Dutaset © { bt »
* moviestite I Gl (imeecnment »
« n R '
T O genre matr. 10329 obs. of 18 variables
O genres 10329 obs. of 1 variable
AWy L (195) Ogenres? 10329 obs, of 10 variables
$ ather o the Beide Part 1 (199%) Omovies 10329 obs. of 3 variables
& Heat (1955 k O ratings 105339 obs. of 4 variables
7 Sabrina (195) Oyears 10329 obs, of 1 variable
§ Tomand Mk 1995 Fles  Pots  Packages  NHelp  Viewsr =0
9 Sudden Death 1955) 2 bport +
10 Goksenbyw (1995)
AN Ammevican Prevident, The (1995]
Showing 210 1201 10329 entries
Console  Termieul =

Cfuary/ DV Dokt
+ )} #convert from characters to integers
> view(genre_matrix2)
> yoars <= as.data,frame(moviesStitle, stringsasfactors=FaLst)
> vien(years)
> Tibrary(data.table)
> substrright <= function(x, n){
+  substr(x, nchar(x)=n+l, nchar(x))
+
}
> Vien(years)
>

Somton A,




Now, next is for ¢ in 1 to 18 n column genre matrix2 is 18, so, ¢ is 1 to 18 the genre matrix
for each column | am changing it to their integer values. So, if | just run this, is doing nothing
but changing all values to their integer values. Now, what will I do? I will check, create a
search for a movie by genre so, this is an off topic, but this is something that helps me in
developing further. So, | am creating a data frame called years which is the movie title. So,
years is equal to as data frame movie titles, string as false so, years looks this, so, this is the

movie title column basically.

And then | am using library called data table, to what to do? To substring so, | am saying that
substring write is a function, which will substring from left to right. So, this is what | am
doing substring function and using the substring function from here, I will only take the years
this 1995, this 1995, this 1995 I will scrape so, you can do right how much? From right side it
is like the right function, if you have used Excel, it is the right function, on the right it is the
second to 1, 2, 3, 4, fifth. So, it should start from 2 in that 5. So, from right side that is what |

am doing.

So years is equal to you see that 1 , 4 basically is something that it is doing, it is subtracting,
creating a subset and that years is getting me all this year values of this particular thing. So
again, you can do it in Excel if you want, but I am doing it here.



(Refer Slide Timne: 9 82

e e ]

0. ” - Addng + B brcjet o) +
0 moverecor [ Enviroament  History  Conmections -
Sueonsme |} /s Shn Y S - # 4 Ppctovae s o Ut
40 o matrix 1o search for a movie by genre T Gt fveonmne +

me (moviesititle, stringsasFactors=FaLst) >
" O genre matr. 10329 obs. of 15 variables

O genres 10329 obs. of 1 variable

yea as
42 library(dat
43+ substrRight < function(x, n){

:z ; substr(x, nchar(x)-ne1, nchar(x)) Ogenres2 10329 obs, of 10 variables
46 ;nrs < as.data.frame (substr(substrRight (substrRight (years$ moviesStitle', 6 om"ﬁ 10329 obs. of 3 varfables
7 O ratimgs 105339 obs. of 4 variables

48 searchmatrix < cbind(movies[ 1], substr(movies nchar (movies(,21)-6), ©  @years 10329 obs, of 1 variable

49 colnames(searchmatrix) <- ¢(“movie1d”, "title”, “yoar", genre_list)

50 e Moty Packages Viewer ()
51 write.csv(search_matrix, “search.csv") o —

52 searchmatrix <- read.csv("search.csv”, stringsAsFactors=FaLSE) Hbgon+
z: ' e of search an Action movie produced in
55 subset(search_matrix, Action == 1 & year == 1995)Stitle

x‘lﬁ :hmv 3 = ﬁwm‘:

Console  Termisal !

[
> vien(years)
> Tibrary(data,table)

> substrright <= function(x, n){

+  substr(x, nchar(x)+n+l, nchar(x))

+
> view(years)

> years <= as.data,frame(substr(substrright(substrright(years$ moviesstitle’, 6),5),
14))

> vien(years)

>

T O e e ey e T

0. - »  Adding + K rciect (o) »
0 movierecos moves " Enviroament  History  Commections =l
it \ 2 Peptovnets st »
© moved e georn 1 Gt ivonmnt +
' L o Sy (195 AdhuAnmatosiCHideriComedfntsy 5 O genrematr. 10329 obs. of 18 varfables

2 2 hamang (1995 AdventurelChidrenlfartasy O genres 10329 obs. of 1 variable
] 3 Grumpier Ofd Men (1935) Comadyffomance 0 genres2 10329 obs, of 10 variables
4 4 Wating o sl (19%5) ComedyOamaikomance Omovies 10329 obs. of 3 variables
O ratings 105339 obs., of 4 variables
: el ot Oyears 10329 obs, of 1 variable
L] 6 Heat (1955) ActioniCrime{Theiles
? 1 Sabrina (1945) Commdomance R Pou Pecdagm Hep | Viewsr =0
' A Tom and Wk (198] AdventureiChidien Aot »
3 9 Sudden Desth (1995) Action
10 10, Goldenkye (1995) AtorAdentarelfhiter

Showing 110 30 0f 10329 enties

Console Terminal =

[Ty ———y
> library(data.table)

> substrright <= function(x, n){

+  substr(x, nchar(x)-nel, nchar(x))

+}

> view(years)
> years <= as.data.frame(substr(substrright(substrright(years$ moviesstitle’, 6),5),
14))

> Vien(years)
> vien(movies)
>

.~ ~

T G e Ty ey

0l @ " - Addins + B vciext thone) +
0 moverecor [ Emircoment  History Conmections al
sameonsm | X /o S M b 2 Piepctome s it »

40 ocreate & matrix to search for a movie by genre A Gl frvvecnmees + \

41 ye as.dat me (moviesstitle, stringsAsfactors=FALSE) = ®

42 Vibrary(data.table) O genre_matr. 10329 obs. of 18 variables

43+ substright < function(x, n){ © Dgenres 10329 obs. of 1 variable

:g 1 SROTROR TR Ol nchr () Ogenres2 10329 obs, of 10 variables

46 years < as.data.frame(substr(substrRight (substrRight(yearsS moviesStitle', 6 Omovies 10329 obs. of 3 variables

47 O ratings 105339 obs, of 4 variables

48 searchmatrix <- cbind(movies(,1), substrimovies( 2] 1,nchar(noviesi 2106} @ years 10329 obs, of 1 variable
49 colnames (searchomatrix) < ¢(“moviezd”, “title”, "year”, genre_list)

50 Fles Pt Puckages  Help  Viewsr ()
51 write.csv(search_matrix, "search.csv") & o
52 searchmatrix <- read.csv(“search.csv", stringSAsFactors=FALSE) wAbpot »
53
S4 fE search an Action movie produced in
55 arch_matrix, Adtion == 1 & year »» 1995)Stitle

X

RSPt 3

> Tibrary(data.table)

> substrright <= function(x, n){
+  substr(x, nchar(x)-nel, nchar(x))

> view(years)

> years <= as.data.frame(substr(substrright(substrright(years$ moviesstitle’, 6).5),
1.4)

> vien(years)
> vien(novies)
>




O movierecor search matiis o[ Enviroament  History  Commections

’
Filer ® k7 ipoet Ovtaset +

0 Gt rvvronment «

0 genre matr. 10359 obs.

of 18 variables

1 3 0 genres 10329 obs. of 1 variable
2 195 0 ! Ogenres2 10329 obs, of 10 variables
' 105 0 Dmovies 10329 obs. of 3 variables
‘ 0 0 ratings 105339 obs. of 4 variables
5 fa 0 O search_mat. 10329 obs, of 21 variables
¢ 1 0 Fles Mot Packages Melp  Viewsr
7 g 0 2 tport +
[ L % 0 1
) 1508 1

Showng 1 &

Console  Termial !

> vien(years) 2
> years <= as.data,frame(substr(substrright (substrright(years$ moviesStitle’, 6),5),

> vien(years)

> vien(movies)

> searchomatrix <= cbind(movies[,1], substr(movies(,2],1,nchar(movies(,2))+6), years
, genre_matrix2)

> colnames(searchmatrix) <= ¢("movierd”, "title", “year®, genre_list)

> vien(search_matrix)

3 N\ g Rl BT

Next is | will create the same thing with a movie. So | am getting a search matrix, which is
binding movies data first column. That means movie ID, next is substring of movies one,
two, so the movie name, basically only the movie name, then the years and then the genre
matrix. So, when | put this and then put the whole column names, this is the search matrix

that | get a movie ID, the title, the year, and then the genre id matrix. So, this is what | have

created from this. I save this so that | can use it for later purpose.

(Refer Slide Time: 10:06)
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0 moverecns " Emdroament  History  Conmections all
soceonsme | R /o o M WSoure v *H Peoxtovset e f Ut
48 search matrix chind(movies( 1), substrimovies[,2) 1, nchar(movies(,2])-6), 0 i (rnvecnmere
49 colnames(search_matrix c("moviezd", "title", "year", genre_list = .
genre matr. 10329 obs. of 18 variables
51 write.csv(search_matrix, “search.csv” 4 Ogenres 10329 obs. of 1 variable
Z§ search_matrix <- read.csv(“search.csv”, stringsAsFactors=FALSE) ) ganres? 10329 obs, of 10 variables
{0 Example of search an Act vie produced in 199 Omovies 10329 obs. of 3 variables
55 subset(search_matrix, Action «« 1 & year = 1995)Stitle ratings 105339 obs. of 4 variables
Bag ) search_mat. 10329 obs, of 22 variables
58 binaryratings <- ratings e Mo Packages Help  Viewsr -
59
60 # ratings of ate mapped t 2 trport +
&1 # revcesentino 1ike: atings of
62
63
4
Console  Termieul =

[38) "operation Ousbo Orop "
[39) “sest of the Best 3: No Turning sack "
[40] “rokyo Fist (Tokyo ken)

[41] “tron tagle v I
[42) "3 ninjas knuckle up *

[43) “crying Freeman "

[44) “Ninja Scroll (Asbei ninphschd’) *
[45) “carkman II: Return of Ourant, The "
(46) “slade, The (bao) "
>

(3 g R R
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0. . - AdanS v K ircject hone
0 moverecns [ Emiroament History Conmections o)
ouceonse |} /o SR | M soure - P # mpcet vt + of it »

48 searchmatrix <~ cbind(movies(,1], substr(movies[,2],1,nchar(movies(,2])-6), A Glett Eveonmane
49 colnames(search_matrix) < ¢(“moviezd”, "title”, "year", genre_list >

50 ) genre matr. 10329 obs. of 18 variables
51 write.csv(search_matrix, "search.csv" ) genres 10329 obs. of 1 variable
Z§ searchmatrix <- read.csv(“search.csv”, stringsAsFactors=FaLSE ) ganres? 10329 obs, of 10 variables
54 0 Example of search sn Act produced in 199 Omovies 10329 obs. of 3 variables
55 subset(search_matrix, Action «« 1 & year += 1995)Stitle ) ratings 105339 obs. of 4 variables
z? i 3 ) search_mat. 10329 obs, of 22 variables
S8 binaryratings ‘runnqs Fles  Plots  Packages  Help  Viewsr P
59
60 # ratir f re mapped te 2 bport
61 # represent kes, and rat f
62
63
4

Consoh  Termisal ]

> subset(search_matrix, Action == ] & Comedy=sl & year == 1995)$title
[1] "money Train *

[2] "Rumble in the Bronx (Wont faan kui)

(3] "sad Boys "

{4] "satman Forever *

[S] "French Kiss *

[6] "vank Girl "

[7] "operation Dunbo Orop

So this is how it looks like basically, the search matrix will look like movie ID, title, year and

the overall genre of the movies. So, you can create a pivot in this particular matrix or you can
create, you can search like this subset, search matrix, action is equal to 1 that means it is a
movie action, and years = 1995, what is the title of that? If | find out, so these are the movies,

which are, which come out in 1995 under action movies.

So if you want furthermore, let us say, | want action = 1 and comedy = 1 and 1995. So, these
are the movies which are action and comedy. So, you can create those kind of search.

Now, what I will do next is | will create a binary rating. So, create a user profile is what is my
next objective, so | am creating binary ratings anything 4 and 5 is high, 3, 2, 1 is low. So, that

is what | am creating here so, binary rating is equal to ratings and then if the value is greater



than 3 then put it 1, if it is smaller than 3 then - 1. So, that is what | just trying to do. Likes
means 1, dislikes means - 1 so, it will run for some time. And let us see how much time it

runs.

So, i in 1 to n row binary ratings, binary ratings is 1 lakh. So, it will take quite a bit of time to
totally find out so, I will see it is now 28,000. And what | am trying to do here, basically it
will go up to 1 lakh. What | am going to do is that sometimes it does not matter if there are
multiple gaps let us say 1, 2, 3, 4, 5, multiple levels of ratings, creating similarity becomes
very difficult sometimes. So, 1 - 1 is basically a more or less | would say dichotomy. So, if
you like 1, if you dislike - 1 and why did | take > 4, 4 or 5? Because oftentimes you have seen

that the reviews are a little bit positively skewed in nowadays.

So, if it is positively skewed so, 1, 2, 3 is considered to be low and 4 and 5 is considered to be
high and we are actually trying to do that we are in 98,000, 105000 will take okay. So, it is

over so, | have created a binary rating. So, how does the binary ratings look like?

(Refer Slide Time: 12:36)
[ . =~

A SN — v vy

1 1 T S Data

N 3 P 1 1 binaryrati. 105339 obs. of 4 variables
genre_matr. Large matrix (185940 elemen
genrematr. 10329 obs, of 18 variables
genres 10329 obs. of 1 variable
genres2 10329 obs. of 10 variables

Console  Yermisal )

» View(binaryratings)
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(1] 0 Gk (ivonment «
65+ For (3 in L:nron(binaryratings))( Data
66+ if (binaryratings{i,3] » i
Obinaryrati_ 105339 obs. of 4 variables

67 binaryratings(i,3] < 1
O genre_matr. Large matrix (185940 elemen.

68

- alsel " O genre_matr.. 10329 obs, of 18 variabl

9 A genre_mat 5, of 18 variables

Ll D L IORY Dgenres 10329 obs. of 1 varfable

) 0 genres2 10329 obs, of 10 variables

4 .

74 # convert binaryratings matrix to the correct Fles  Plobs  Packages Viewsr =0
75 binaryratings2 < dcast(binaryratings, movield-userld, value.var « “rating”, "l“. -
76 ol

77+ for (i in 1:nco) (binaryratings2)){

78 binaryratings2{which(is.na(binaryratings2(,i]) e= TRUE),i] « 0
7}

L .

(op Level) 3

RSeript 3

Console  Termieal

> Vien(binaryratings)
>

[ S T — e

0. ” - AdSnS K eciect (None +
© | movesecar biwyratrgs! [ Eiroament History Conmections =0
Fiter #H Pimoctovaet e Ut e

WM M W M W W W m m om w5 0 o s -
1 1 1 | % Data
Obinaryrati_ 105339 obs. of 4 variables
Obinaryrati. 10325 obs. of 669 variables
O genre_matr. Large matrix (185940 olemen
O genre_mate. 10329 obs. of 18 variables
! O genres 10329 obs, of 1 variable

Fles Mot Packages  Help  Viewsr )
2 bport +

Showng 110 30 0f 10325 entries

Console  Termisal =t

€Ay Ouk Souton 4
> binaryratings? < dcast(binaryratings, movield-userid, value.var = "rating”, na.rm-
=FALSE)
warning message:
In deast(binaryratings, movield - userxd, value.var = “rating", :

the deast generic in data,table has been passed a data.frame and will attespt to r
adiract to the reshape?::dcast; please note that reshape2 is deprecated, and this re
direction is now deprecated as well. Please do this redirection yourself like reshap
92::dcast(binaryratings), In the next version, this warning will bacome an error
> vien(bimaryratings2)
>

. - -

[ -

0.0 - A - Adding K gt homey »
0 movesecor [ Emieamest History Conmections )
Shn | M b soune - 24 Ppctovats Ut e
6 ) A Gl {rvcrevert, +
69+ elsef
70 binaryratings(i,3] < -1 DUTA
o Obinaryrati. 105339 obs. of 4 variables
;i } a Obinaryrati. 10325 obs. of 669 variables
74 ¥ convert binaryratings matrix to the correct format ow“"’"" Lanoe -.!r" (1359‘0 e
75 binaryratings2 < dcast(binaryratings, movieId-userId, value.var « "rating”, | genrematr. 10329 obs. of 18 variables
76 O genres 10329 obs, of 1 variable
77+ For (i in 1:ncol (binaryratings2)){ s o
78  binaryratings2({which(is.na(binaryratings2(,i]) == TRuE),i] < 0 e Mot Packages Help  Viewsr =
n ) -
80 binaryratings2 = binaryratings2{,-1] fremove movields col, Rows are movields, A bt +
81
8
83 #Remove rows that are rated from movies dataset
&4 |
™ Ooplewd t RSarpt 2
Console  Termisal =

/Dl Desktogy
> # convert binaryratings matrix to the correct format: :
> binaryratings2 < dcast(binaryratings, movield-userxd, value.var = "rjting", na.rn
=FALSE)

warning message;

tn deast(binaryratings, movield ~ userid, value.var = “rating", :

The deast generic in data.table has been passed a data.frame and will attespt to r )
edirect to the reshapel;:dcast; please note that reshape? is deprecated, and this re
direction is now deprecated as well, Please do this redirection yourself like reshap
92::dcast(binaryratings). In the next version, this warning will bacome an error

(5 9 g BT



0 movesecns o[ Emiroement  History  Commections =)
souceonse | /s Phn M s o 5 *tmpcet Ovaset + ff te

68 1) Gt {mveonmment »

69:  alse A search_mat. 10329 obs. of 22 variables

;Ev binaryratings[i,3 1 years 10329 obs, of 1 variable

values

3 ¢ 18

74 t trix t t format gennat_col Named int(0)

75 binaryratings2 < dcast(binaryratings, movield-userld, value.var « “rating”, genre_list che (1:18) “Action" “Adventur

% § 669L

77+ For (3 in 1:nco) (binaryratings2)){
78 binaryratings2(which(is.na(binaryratings2(,i]) = Taue) i 0 Fles  Plots  Packages  Nelp  Viewsr w0
79

80 binaryratings2 = binaryratings2(,-1] #re
1

in 1incol (binaryratings2)){
+  binaryratings2(which(is.na(bimaryratings2(,1)) == TaUE),1) <= 0
}

7 VNN RIS\
Binary ratings look like this, basic thing 1 or - 1 nothing else. So, this code is actually binary

code you could have done a if else, simple if else would have taken much lesser time,
anyways. So, then what I do is convert this binary rating so, what | will do is I will convert

binary matrix with correct format.

So, the format is like this binary ratings2 which I run and it will create a binary ratings2,
which is the movie ID. And then correspondingly, there are lots of people 669 variables
means 669 observations, all these NS means nobody has given review for that. And if they
have given some review either it is positive or negative, 1 means positives, - 1 is negative.
So, that is what | have got so, basically 10,325 movies and 669 users, | will got a 0 1 matrix
for that. So, it is a large matrix actually and then, so, if by chance, if there is nothing there,

then if there is NA, then put a 0 there basically.

So, | am putting 0 for all the values where it is NA and then remove the movie ID column.
So, that means | am getting up 10,325 observations, which is the movies, 668 observations,
which are the users and 0 1 and - 1 this is the three values that are there, 0 means there was
no rating, 1 means he liked it, - 1 means he basically disliked so, that is a binary rating

formula that | have created.
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[ S prpr—er -

0. - ” - AddnS B rciext (None +
O moviesecns o[ Emiroamest  History  Conmections P |
suneonson | Q 7+ *hn M B 2 Pt of Ut »

75 binaryratings2 « dusub'myrmnqs mma userxd value.var = "rating”, (1 Glowl fmvecemere «

76

77« for (i in l:ncol(binaryratings2)){ eta

78 binaryratings2(which(is.na(binaryratings2[,i1) = TRUE),i] < 0 Obinaryrati. 105339 obs. of 4 variables

79 Obinaryrati. 10325 obs. of 668 variables

:2 bmryuum? = binaryratings2[,-1] #ramove movields col, Rows are movields, iy O genrematr. Large matrix (185940 olemn

8 O genre_matr. 10329 obs. of 18 variables
83 sRemove rows that are dot rated fros O genres 10329 obs, of 1 variable
84 movields < hngth\uniquo noviesimovie . <.

85 ratingmovields <- length(unique! rnuwsimvuld)w Fles Pt Packages Melp  Viewsr )
86 movies2 < mov -which((moviesSmovield ¥in ruquSlnvuXd/ == FALSE),] o .
87 rownanes (movies2) < NuLL Abport »

89 #Renmove rows that are not rated from genre_matrix2

90 genre_matrixd <~ genre_matrix2[-which((moviesSmovierd %in ratingsimovierd) =,
B9 (kpleved ¢ R Senpt 3
Consol  Termiel -
€ 0ryONY Dkt
adirect to the reshape2;::dcast; please note that reshape? is deprecated, and this re -
direction is now deprecated as well. Please do this redirection yourself like reshap

02::dcast(binaryratings). In the next version, this warning will become an error

> view(binaryratings2)

> for (1 in 1:ncol(binaryratings2)){

+  bimaryratings2[which(is.na(binaryratings2[,i)) == Taur),i) <= 0

+}

> binaryratings2 = binaryratings2(,-1) #remove movields col. Rows are movields, cols !
are userids

TG e e g T

0.0 A - Addns + K trquect thoney
O movesecos [ Emirament  History  Conmections m
W““""" ( / v SR | M S v & Piepctovaet e Ut =
7} e ERICE R 4] L T
80 bimrwninqsl = binaryratings2{,-1] #ramove movields col. Rows are movields, Data
81
0 Obinaryrati. 105339 obs. of 4 variables

83 #remove rows

Obinaryrati. 10325 obs. of 668 variables

84 moviends q i 40 o1
85 ratingmovields lmothmmqua(utmgs&mvn!d) 5 Ooence MetE-; Laros Satr l’(“” Oit r"
86 movies2 -which( (noviesimovieTd %in¥ ratingsmovierd) == FALSE),] O genrenatr.. 10329 obs. of 18 variables
87 romnanes (movies2) < NULL 0 gentmatr. 10325 obs. of 18 variables
8 g B
89 #ovove rows that are not rated from genre_m Flos Pobs  Packages  Help  Viewsr =
90 penre_matrixd < mtrhz[-dﬁ:h((-wiuhmu Nirk ratingsimovield) « -
91 rownanes (genre_matrix3) < NULL YRbyat >
R
93 # calcula dot product of the genre matrix and
94 # the rat atrix and obtain the user profiles i
e D D

% (kpleved 3 R Seript 3

Console  Termieul =l

€/ thary Do Dt sambon

> bmuyu nm = binaryratings2(,+1] #remove movields col. Rows are movields, cols -
are userlds

> novieXds <= Tength(unique(xoviessnovield)) #10329

> ratingmovields <= length(unigue(ratingsSmovierd)) #10325

> sovies? <= movies[-which((moviesSmovield %in% ratingsSmovierd) == FALSE),)

> rownanes(rovies2) <= NULL

> m;m.um‘x; <= ganre_matrix2[-which((moviesSmovield XinX ravingsSmovield) == FaL
),

> rownames(genre_matrix3) <= NULL
>

T o e ey o oy

L 0 ” - Addns + B et (o) +
0 moverecor binaryratings? [ Emiroamest  History Conmections o)
= 2 Pepcctomme e "
17270 4 e ey W 1y Gl imeose -
W0 e 0 0 el 0 g e 0 4 o 0 0 0 0 g Obiur.ynti,, 10325 obs. of 668 variables
n 0 o 1 0 o 0 0 e o 0 o 0 0 o 0 0 O genre_matr. Large matrix (185940 elemen

2 0 o 0 0 O 0 0 6 0 0 0 0 0 0 0 0 O genre_matr_ 10329 obs. of 18 variables
0 genre_matr. 10325 obs. of 18 variables
O genres 1059 obs, of 1 variable

0 genres2 10329 obs. of 10 varfables

Fles Mot Packiges Help  Viewsr -

2 tport +

‘Showing %10 19 0f 10325 enfres

Console  Termieal =
c
are userlds

> movields <~ length(unique(movies$movied)) #10329

> ratingmovields <- length(unique(ratings$movierd)) #10325

> novies? <= movies[-which((moviesSmovield %in% ratings$movierd) == raist),)

> roanames(movies2) <= NULL

> genre_matrix3 < genre_matrix2[-which((movies$movield XinX ravings$movield) == FaL
s6),]

> rownames(genre_matrix3) <= NULL

> viex(binaryratings2)

1/ ety /v




0. Al L
0 moverecns " Eviconment  History  Commections all
soueonsm | X/ Shn | M s o *H Piepctovmet s f Ut e
s} #Remove that are not rated from movies dataset 0 Gt frvveonment
84 movields < length(unique(moviesimoviexd)) #i pata
85 ratingmovields <- length(unique(ratingsimovierd)) #10325 : i
86 movies2 < novies[-which((noviesSmovieId ¥int ratingsimovield) == FALSE), ] Obinaryrati.. 105339 obs. of 4 variables
87 rownanes (movies2) <- NULL )binarynij‘ 10325 obs. of 668 variables
:g Sl S s 2 Ogenre_matr. Large matrix (185940 elemen
90 genre_matrix3 <- genre_matrix2[-which((moviesSmovield %ir ratingsimovield) D genrenatr. 10329 obs. of 18 variables
91 rownanes(genre matrix3 NULL ) genre_matr. 10325 obs. of 18 variables
° 2
23 ;.:-»‘w-‘-.vwla e Mot Pakagn Hep  Viewr =0
4 # the ratings matrix and obtain the user profiles|
95 2 bport
96 file

#calculate dot product for user #
97 result = matrix(0,18,668) # 1
98« for (c in 1l:ncol(binaryratings2)){

Console  Terminal "

> binaryratings2 = binaryratings2[,+1] #remove movields col. Rows are movields, cols -
are userlds

> movields <= length(unique(movies$movield)) #10329

> ratingsovieds <= length(unigue(ratings$moviexd)) #10325

> novies2 <= movies[-which((moviesSmovield %in% ratingsSwovierd) == FaLst),)

> rownases (movies2) <= NULL

> genre_matrix3 <= genre_matrix2[-which((moviesSmovield XinX ravingsSmovield) == FaL
s),]

> rownames (genre_matrix3) <= NULL

>

. -~
10, O e o 0"yl o990
0. - " - Adding + K ivcject (None «
0 movesecor Binanyaegs2 genve matd T Emioament  History Connections )
Fiter | Piepetovaet s f it »

Mdtia  Adwntwre  Asmition  Chidren  Comedy  Crime  Oocumentiry  Drama  Feot "‘»yb.i.lrmwvrf.

) binaryrati. 10325 obs. of 668 variables
Ogenre_matr. Large matrix (185940 olemen
O genrematr. 10329 obs. of 18 variables

H 0 1 ) 1 0 0 0 0
- - - - - - 0 \ 0 O genre_matr. 10325 obs, of 18 variables
0 0 ) 0 0 0

1 0 1 1 1 1

‘ 1 1 0 genres 10329 obs, of 1 variable

s R 0 ) 0 i 0 ; Ogenres? 10329 obs. of 10 variables

s 1 0 i Pob Packages Help  Viewsr )
7 0 1 0 2 bport +

L] 0 1 ) 1

) 0 0

howng 110 10 of 10,325 entries
Console  Terminal -

> movields <= length(unique(movies$movierd)) #10329

> ratingmovieds <= length(unigue(ratingsSmovierd)) #10325

> movies? <= movies[-which((moviesSmovield %ink ratingsSmovield) == FaLst),)

> rownames(movies2) <= NULL

> genrg_matrix3 <= genre_matrix2[-which((moviesSmovield XinX ravings$movierd) == FAL
s0),]

> rownames(genre_matrix3) < NAL

> vien(bimaryratings2)

> vien(genre_matrix3)

RSN > (@ 5[0 o _ _ _
Now remove rows that are not rated from movies datasets, there are certain movies which are

absolutely not rated by anybody. So, if they are not rated by anybody, why should | use
them? So, we are doing that and then movies rows that are not rated for genre matrix2 also
so, any movies which has been not rated you have to remove that from genre matrix2 also.
That is why | am creating genre matrix3, so, genre matrix2 to 3 there are four movies, which
were not rated 10,329 10,225 so, that means there are four movies which were not rated, we

removed them.

Similarly movies2 basically have 10,325, therefore movies which were not rated by anybody,
we removed them. Fair enough, that is how we are reducing the dataset, so the calculation

takes less time. Then what, calculate the dot product of the genre matrix and the ratings



matrix and obtain the user profile. So, understand what is the genre matrix. Genre matrix is
10,325 of 18 genres, whether this movie is belonging to this genre, and then what is my rating

matrix? Rating matrix is basically 10,325 of various people giving a rating.

Now, if I want to find out that whether this user is fond of comedy, then what will | do? I
have seen that this user, this 668 from this binary matrix, this one, if I just click on this one,
let us see user number one. Let it come and then | will say, let us say user number one
whether he so, user number one if you say that 10,325 or let us says user number two because
the data is showing here, he has seen this movie, he has not liked this movie, he has not liked
this movie and if you come down further he has liked this movie. So, some movies user

number 2 like, some movies user number 2 did not like.

And then all these movies, like movie number 14, if | go to genre matrix, | know that movie
number 14 is basically a, movie number 14, movie number 14 is basically is a drama movie,

which he liked. And then it is only a drama probably.

Then, let us say this one, which he did not like, which one was that? That was movie number
3, or movie number 5 he did not like. So, in the genre matrix I know movie number 3 is
basically a comedy, movie number 5 is also comedy. And movie number 3 is nothing else.
Probably romance also, movie number 5 is not romance. So, movie number 3 and 5 both are
comedy which the user number 2 did not like, so from this information I can find out what is
that he is net liking, the overall liking of a genre, how would | do that? Which movies he has

seen, which genre it is from there, | will find out how much is rated for them, + 1 or - 1.
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9 ;o-na;es oenre.m;rhl- N & T Gt (movorerett »
» A novies? 10325 obs. of 3 variables
R SAIC UL e g prodee of: S Wiy Miris ratings 105339 obs. of 4 variables
a5 - ‘ result nun (1:18, 1:668) 26 15 2 1
9% #ca te dot product for user frofile ‘snr(h,wu 10329 obs, of 22 variables
97 result « matrix(0,18,668) # he f s/rate 18sn0 of genres « Dyears 10329 obs. of 1 varfable
98« for (c in 1:ncol(binaryratings2)){ “:““ V
99+« for (1 in 1incollgenre matrixi))| —
100 resuleli,c] < sun((genre_matrix3d(,i]) * (binaryratings2[,c))) #ratings » i
lg& | ) Flw  Plots  Packiges  Help  Viewsr =)
102 )
103 3 bport +

105« for (c in l:ncol(result
106+ for (i in Linrow(result

Console  Termioal -

> vien(binaryratings2)
> view(genre_matrix3)
> result = matrix(0,18,668)
> for (¢ in 1incol(bimaryratings2)){
+ for (i in 1incol(genre_matrix3)){
result[i,c] <= sum((genre_matrix3[,i)) * (binaryratings2[,c])) #ratings per ge
nre
+ )
+)

ERNCAC - (@ 4 [l I,

0 moverecor et bewyrategs2 getre ) [ Emiroament  History Conmections )

Fier s * mpoet Dotaset © !I Ut «
. 1 Gt et »
X 2l ) movies2 10325 obs. of 3 variables
IS IRUIO NG R e e IR YAl R 1R TR V0 J ratings 105339 abs. of 4 variables
3 0 419 ¢ 2 11 23 12 1 3 6w 4218 result nus (1:18, 1:668) 28 15 2 1
N y 1 y S W O S ) search_mat. 10329 obs, of 22 variables
% ¥ ala 4 I A % 3 A years 10329 obs. of 1 variable
values
(i 0N 241 3 1R 6N W s 6D s RAR1
1 004 0 0 0 0 0 06 4 0 2 0 1 e e N [ e
' 1 ' 9B o oz 2 txport +
L] 1 ! 1 1 ’
10 0 1 1
Showing
Console  Termieul =

> vien(genre_matrix3)
> result = matrix(0,18,668)
> for (¢ in 1:ncol(binaryratings)){
+ for (i in 1:ncol (genre_matrix3)){
result(i,c] <= sum((genre_matrix3[,1)) * (binaryratings2[,c])) #ratings per ge

nre
T

+}

> vien(result)

So that is what | am going to do here in the next set of calculations. So, | am creating a result

which is 18 , 668, why 18? That means 18 rows, 668 columns, each column is one consumer
or one user. And | am saying that whether he, basically a sum of 1’s and - 1’s, whether he has
seen a movie in a particular genre, if like liked 1, if he disliked - 1. If the net sum is positive,
then overall he is liking, if the net sum is negative then overall he disliked in that genre. So,

that is what | am populating here, quickly so, result, I got this result column.

So now, if I just see this matrix carefully, what | get is user number 2 do not, user number 1
likes the first genre most 28, then sixth genre, the eighth genre and probably 16th genre.
These are the genres that user number 1 likes, user number 2, probably this one, second

genre, ninth genre. Now, if by chance see there are two guys who are, it is user number 1 is a



movie buff, he watches more movie, so the one which one he dislikes, likes a ninth is still
much higher than the most liked one for the second user, which is 9 here. So he is 9 and this 9
has two different meaning. For the user 2 this 9 means that he likes the eighth genre most but

he does not watch movie much.

On the other hand, this 9 means that he watches movie very much. 9 rating is actually in
comparison to 28, 27, 27 they are very small so, it is not his favorite genre, though the overall
rating is 9. So, how to check that situation | have to normalize that. So, | am doing that, first
of all convert the, so, | am converting them to 0 and 1, if it is smaller than O, O if it is greater
than 0, 1. Now | am creating a dataset, which will be used by this recommended engine, that

recommender lab library to create the recommendation engine.
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]‘}” ¢ Assume that use . el ratingrat  Large matrix (6897100 elene
118 esant orefe ¢ Saad ratings 105339 obs, of 4 variables
119 & t0 susuN ¢ ¥ f result num [1:18, 1:668] 11111
}{E search.sat. 10329 obs. of 22 variables

2 : ; g years 10329 obs. of 1 variable
23 Vibrary(reshape2) values
2 Create ratin At

1

123

124 a 05 i, usory [ viet - A

125 ratingmat <~ dcast(ratings, userId-movieId, value.var « “rating”, Pa.FmFALSE  fay Mot Packages Help  Viewsr -
126 ratingmat «- as.matrix(ratingmat(,-11) fremove userids >

17

128

Console  Terminal -

Attaching package: 'reshape?’
the following objects are masked from ‘package:data.table’

deast, melt

> #Create ratings matrix, Rows = userld, Colums = movield
> ratingmat <= east(ratings, userld-movield, value.var = "rating”, na,rmefALSE)
> ratingmat <= as.matrix(ravingmat(,-1)) #remove userids

5 Vg A IR N
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Oratingmat  Large matrix (6897100 eleme.
O ratings 105339 obs, of 4 variables
result num [1:18, 1:668] 11111
O search_mat. 10329 obs. of 22 variables
Oyears 10329 obs, of 1 variable
Values
- cen
e Pob Peckager Help  Viewsr )
2 brport +
Console  Termieul =t

AU Do Dokt Wk 1 Sosshon A
The following objects are masked from ‘package:data,table’;
deast, melt
#Create ratings matrix, Rows = userld, columns = movield
ratingmat <~ deast(ratings, userId-movierd, value.var = “rating”, na,rmefALS()

ratingmat < as.matrix(ratingmat(,-1)) #remove userids
vien(ratingmat)

vvvvy

T G . Ty P o

& et o) »

0. - » © Addng +
O moviesecor fesut bewryratng2 getre matrtd [ Emiroament  History  Conmections =D
soceonsme | X /e 4@ S s - 2 Pipeovme s f it »
123 Vibrary(reshape2) 1 i mercomert +
124  #Create ratings matrix, Rows = userid, Columns = movield i 7
125 ratingmat < dcast(ratings, userId-movield, value.var = “rating", na.rmeFALSE D"“,"w‘ pAIDS LI (6””«? slons.
126 ratingmat < as.matrix(ratingmat(,-11) fresove userlds Oratings 105339 obs, of 4 variables
127 result num [1:18, 1:668] 11111
gg # Wathod " O search.mat. 10329 obs. of 22 variables
¢ similarit ethod: Cosine Similarity :
301 § Nearest: Nofohboe Oyears 10329 obs. of 1 variable
131 . Vvalues
132 Yibrary(recomaenderlab) - a2a
133 Wonvert rating matrix into a recosmendarlab sparse matrix Fles Pt Puckages  Help  Viewsr =
134 gnat < as(rati "real X" [
135 : . o »
136 # petormine imilar the first four users ara with each other
137 # create
138 similarity_users <- similarity(ratingmatil:4, |,
139 . 14
B (kplewd 3 Rcrpt 3
Console  Yormieal =C
[T ———y

the following objects are masked from ‘package:data,table’:
deast, melt

#Create ratings matrix, Rows = userid, Columns = movield
ratingmat <- deast(ratings, userld-movierd, valve.var = "rating™, na,rmeFALSE)
ingmat <= as.matrix(ratingmat(,-1)) #remove userids
viewn(ratingmat)

Tibrary(recommenderlab)

[ S - ———Y

- A -« Addng +
O moviesecos et binaryratng2 Qeove_matril [ Emviroament  History  Conmections -
Sorceoasme | R /s e M S v 2 Proctowet s f it

131 ) Gt vonmeet »

132 Vibrary(recomanderlab) ¢ 665L

Bl et < st gy oenmatcol Naned {nt(0)

135 L ks a3 Blhalluatl,, = genre st che [1:18) “action” “Adventur.
136 # Datermine how similar the First four users are with each other i 18L

137 # create similarity matrix movierds 103290

138 similarity_users « similarity(ratingmat(1:4, 1, ratingmovi. 10325L

139 method = “cosine”, sinflarity. 'dist’ num (1:6] 0,976 0.964
140 which = "users")| s

141 as.matrix(similarity_userd] Fles  Pots  Packages  Help  Viewsr =
142 image(as.matrix(similarity_users), main = “User similarity") =

143  bport +

144 ¢ compute 5 rity between

145 # the First four movies

146 similarity_items < similarity(ratingmat(, 1:4], method =

147 ¢ . '

WO4B  (pLeved) ¢ RScrpt 3
Console  Termioul =C

——
ratingmat <- deast(ratings, userld-moviexd, value.var = "rating™, na.rmeFALSE)
ratingmat <= as.matrix(ratingmat(,-1)) #remove userids
vien(ratingmat)
1ibrary(recommenderlab)
#Convert rating matrix into a recomenderlab sparse matrix
ratingmat <- as(ratingmat, “realratingvatrix”)
similarity_users <= similarity(ratingmat(1:4, ],
method = "cosine”,
which = “users™)
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132 1ibrary(recomenderlab 3

.
668L

133 X intc -

134 ratingmat < as(ratingmat, v'e.\‘i!": Wtcol Named $nt(0)

ﬁé § Detersi B.1ist che [1:18) “action” “Adventur.
137 # create ty matrix 18L

138 similarity_users < similarity(rat pIds 10320

139 met nomovi. 10325L

150 whi arity. 'dist’ nun [1:6] 0.976 0,964

141 as.matrix(similarity_users
142 image(as.matrix(similarity_users |
143

ot Packages  Nelp  Viewsr -
’ gots O & % nbwh -

145 ¢ the firse f e |
146 similarity_itens similarity rat
148 | User similarity

Console  Termioal

method |l
which «{

> as.matrix(similarity_users)

1 2 3 4
0,0000000 0.9760860 0.9641723 0,9914398
0,9760860 0,0000000 0.9925732 0,9374253
0.9641723 0,9925732 0.0000000 0,9888968
0,9914398 0,9374253 0,9888968 0,0000000
> image(as matrix(sinilarity_users), min = “user similarity")
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[l
10 O o Ty o o oy
0 O Add
0 moverecnr et beanyrating2 geeve matrid ™ Emiroament  History Commections ol
Sourceonsme /o S N Source * » # impoet Dotaset « f

140 which = "users") Y T ——

141 as.matrix(similarity_users) ¢ 668L

i:; image(as.matrix(similarity_users), main = "user similarity” oenmat_col Naned $nt(0)

144 genre st chr [1:18) “actfon" “Adventur.
145 # the First f ” { 18L

146 sinilarity_items <~ similarity(ratingmat(, 1:4], method movierds  10320L

147 "cosine”, which « "{tems” ratingnovi. 103250

148 as.mateix(similarity_ftems) sinflarity. 'dist’ Named num [1:6) 0.967
149 image(as matrix(similarity_items), main « "ftem sinilarity")

120 Fles  Plots  Packages  Help  Viewsr =0
152 vector_ratings <- as.vector(ratingmatidata Mo Bigots O f %o -
153 unique(vector_ratings) # T oare v 05 of rat

154

155 table_ratings <- table(vector_ratings) # uf the count of each rat Item slmllamy

156 '

Consoh  Termisal

> similarity_items <= similarity(ratingmat(, 1:4]), method =

s "cosine”, which = “items”)

> as.matrix(similarity_itens)
1 2 4

1 0,0000000 0,9669732 0.9559341 0.9101276

2 0,9669732 0,0000000 0.9658757 0,9412416

3 0,9559341 0,9658757 0.0000000 0,9864877

4 0,9101276 0,9412416 0.,9864877 0,0000000

> image(as . matrix(similarity_itess), main = “Item similarity")

So, what I will do is I will create a rating mat, the library called reshape. And rating mat is

getting created, rating matrix is a large matrix which looks like this. Let me just put it up here
which is nothing but a reshaped version of the dataset that we have created till now. Let it
come. So, if you check it carefully it is saying user ID to movie ID and the value is rating,
user 1D, movie ID and the value is rating, that is what is getting plotted here and the rating
matrix all these 1’s are basically the user IDs in x axis and y axis is movie id. So, it is taking a

little bit higher time. So, the view is not coming properly, I will not focus on that.

And then the method is UBCF, see similarity calculation whether on cosine similarity that is
what we are doing, nearest neighbors, remember, there we took five neighbors, here we are
taking up to 30 neighbors, the library is recommender lab. The rating matrix is we are

converting it to recommender labs parse matrix.



So, these are basically specific to this particular library you have to use this, you have no
choice and then the similarity, basically similarity of the users is similarity rating mat 1 to 4,
method is cosine which is user so, | am doing a user to users similarity matrix and if I try to
find out a similarity score for the first four guys, this is how it looks like. So, you have taken
first four, you can take the whole 1 to 668 it will give 1 to 668, | have taken the first four for

the simplicity of calculation and this is what | am getting the image, the similarity matrix.

So, the yellowish it is the better, that is the image that we are getting so, this one is coming as

to be good we have check the red colors again once more.

Then | can also find out the, compute similarity between the first four movies so, | can do it
for the movie by movie similarity also so, for the first four movie if | try to find out the
similarity, this is the similarity, see 0.9, 0.95, 0.91 so, the first four movies are very similar

probably with each other.

Now, explore the value for ratings so, this is where | am actually trying to find out the
ratings, the value of ratings so, vector ratings is equal to as vector, rating mat $ data sorry, at
the rate data so, this is a different format for sparse matrix and unique of vector rating. These
are the various vector ratings that you got 5, 4, 3, 4.5, 1.2 and so on. And | am creating a table
for that and it will just show me what is the tabular ratings so, vector ratings is these are the

how many vector ratings that you have got is something that has been listed here.
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" Emicomest  History Commections -
SR | M souce v #* 4 Moot e f Ut e
T Gt (mveremet »
] 18L
158 # visualize the rating
159 vector_ratings <- vector_ratings(vector_ratings != 0] # rating == 0 are NA va movierds 103200
160 vector_ratings < factor (vector_ratings) ratingnovi. 103251
161 sinilarity. 'dist’ named num (1:6) 0.967 _
162 gplot(vector_ratings) « sinflarity. 'dist’ num [1:6) 0.976 0.964 _
163 ggtitle("pistribution of the ratings”)| table rati. ‘table’ int [1:11(1d)) 679176
164 % vector_rat_ Factor w/ 10 levels "0.5","1".
165 ¢ txploring viewingskof movies
166 views_per_movie <- colCounts(ratingmat) # count views for each movie . Fles Pob Pckages Help  Viewsr -l
167 v
168 table.views < data,frane(novie = nanes(views per_novie), Ao Aigats O f %o -
169 views = views_per_movie) # create dataframe of view
170 table_views <~ table_views[order(table_viewsiviens, Distribution of the ratings
171 decreasing = TRUE), ] # sort by number of vi, 30000
172 ,
‘i’i] (kp Leved) ¢ RSopt 3
> jon 4
vecror_ratings
: 1 18 228 338 448
6791761 1198 3258 1567 7943 484 21729 12237 28880 8187 10000«
§
14856

> vector_ratings <~ vector_ratings(vector_ratings != 0] # rating == 0 are NA values
> vector_ratings <= factor(vector_ratings)
> gplot(vector_ratings) +

+ goritle(“oistribution of the ratings")
>

L )

0.l » - Adding +
O moviesecos resut boanyrating2 Qerre_matrtd =l
SourceonSme /v R M Ssoure v
R R Taspdainicia B AL SR
164

ovies
ICounts (ratingmat) # count views for each movie

166

167

165 table.viens < au.!mo(nm = names(views_per_novie) ,

169 » views_per_movie) # create datafrase of view

170 table_views « uhlo.ﬂm[ordor(ub‘h.vim!vim.

m decreasing = TRUEJ, | # sort by nusber of vi
172

173 ggplot(table_views(1:6, |, aesix « movie, y « views)) «

174 geom_bar(stats"identity") +

175 theme(axis.text.x « element_text(angle « 45, hjust « . L
176 scalex.discrete(labels-subset (movies2, mmmm = table.viewsinovi,
177 ggtitle"Nusber of views of the top movies®)

RSeript 3

/Uy DA /Dt

> nbh views <= table_views[order(table_viessSviens,
decreasing = TRUE), ] # sort by number of views

> gwm(uhlo_v\'tn(l:&. ], aes(x = movie, y = viens)) «

+  geom_bar(stat="{dentity") +

+ these(axis.text.x = elemant_text(angle = 45, hjust = 1)) +
+  scalex discrate(labels=subset(movies2, movies2Smovierd == table_viewsSmovie)sti
tle) «

+ govitle("Nusber of views of the top movies")

8 et o) +
Envirooment  History  Commections. P |
2 Pwoctovna s Ut s

) Gk Ermivonment «
Orable_views 10325 obs, of 2 variables

O years 10329 obs. of 1 variable
values
[ 668L

genmat_col Named int(0)
genre_list chr [1:18] "Action" “Adventur.
i i

Fles  Plobs  Packages  Help  Viewsr

Aigots 0 f % b -

A toom

Number of views of the top movies

a1l
: aﬁ ;}‘ : ,} E .

[T
T o v Ty Pl o oy
0.0 ” - AdSnS K trcject (None »
O moviesecor fesut bearyratings2 pecre_matvld [ Emiroament  History  Conmections mD
sunceonsme | X /e i | M S Soue - # M Pictovme s f st »
T AR i o
165 # Dxploring viewingf e s T eg) ;
< el fobs, of 2 variables
166 ews_par_movi N of views of 96 109 Moves
167 it LY fobs. of 1 variable
l:b table_views < data)
169
170 table_views < tabl int(0)
g; ;18] “Action” “Adventur.
173 ggplot table_views!
174 geom_bar(stat«"idd olp  Viewsr =
175 theme(axis,text.x} ° - -
176 scalex.discrete! bt € %nom -
177 ggritlel"Nusber o of the top movies
’ 2

Cumnyt

> table_vi

+

el Dot

5 <= nbh vies

§ &8

> ggo]o:(uhh v\m(l 6, ], aes o nv‘o, Y = views)) «

+  geom_bar(stat ntity") +
+ theme(axis,text.x = element_text(angle = 45, hjust = 1)) +
+  scalex_discrate(labelsxsubset(movies2, movies2Smovierd == table_viewsSmovie)$ti

tle) «
+  goritle("Nusber of views of the top movies")
>
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173 ggplot(table_views[1:6, ], aes(x = movie, y = views i 5

174 geom_bar(stat="identity") + table_views 10325 obs, of 2 variables

175 theme(axis.text.x = element_text(angle = 45, hjust « 1 years 10329 obs. of 1 variable

176 scalex.discrete(labels=subset (movies2, movies2inovierd == tableviewsimovi: values

1 gotitle("Nusber of views of the top movies n 6680

i;g genmat_col Named int(0)

Tl (iaoa(raringaat sath s Misataud.of ' genre_list chr [1:18] “Action" “Adventur
181 image(ratingmat(1:10, 1 13 rmn i W
182 image(ratingmat[ronCounts(ratingmat

Flos  Pots  Packages  Help  Viewsr =)
18 cdlcounts (ratingmat : i ,
184 main = "Heatmap of the top user es A 2om Avgots 0 € % nish -
185
156 Heatmap of the first rows and columns
187 M ¢ R
18R e S—
§ 50
Console Tormieal - @ : A0 I L 45
H [ I
5 4 10
decreasing = TRUE), ] # sort by nusber of views e 64 . 5
@ .
>
3
> goplot(table_views[1:6, ], aes(x = movie, y = views)) « 3 3 ' . 4
+  geom bar(stat="identity") + 2 I 5 . l &
+  theme(axis.text,x = element_text(angle = 45, hjust = 1)) + 10 4 - 20
+  scalex_discrate(labels=subset(movies2, movies2Smovield == table_viewsSmovie)$ti
tle) « 5 10 15
+  goritle("Number of views of the top movies")
> vmgo(rnnngm([ 110, 1:15], main = “Weatmap of the first rows and columns") ttems (Columns)

Dimensions: 10 x 16

mo N, T )
Now, vector ratings # 0 al will only take why it is # zero? Because zeros are NA’s if you

remember, so, | am taking that and making them factor and then if I am plotting them by
chance, it is basically a histogram plot that how many different kind of ratings that 1 am
getting here. Then if I explore the viewing behavior with a similar way, | will get, I will not
spend time on this, we will just check it, I get a viewing behavior of the top five movies also

S0, these are the top five movies viewing behavior.

And then if | visualize the matrix, | should visualize this one, the heat map so, the heat map
of the first rows and columns so, this is the user rows and this is the item columns. The darker
it is, the more it is preference towards that based on the dataset that we have got. Now, what |
will do is I will that rating mat if you remember, the rating mat, this is what 1 am coming

back once more the rating mat dataset.
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| © raingrat 41668 10125 Shobjectel s
o,m 41668 x 10225) (Matrix:dgCMa' 54 object of class dgCMatrix
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Om ieger 1) 66410125
0 Dimnames st List o hength 2
X double [10533% 545445
factors sty st of egih 0
nomakze NULL Paiist of koth 0
uongmat
Console  Termieal =
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>

> goplot(table_views(1:6, ], aes(x = movie, y = views)) +

+  geom_bar(stat="identity") +

+  theme(axis,text.x = elemant_text(angle = 45, hjust = 1)) +

+  scalex_discrete(labels=subset(novies2, movies2Smovierd == table_views$movie)sti
tle) +

+ govitle("Nusber of views of the top movies")

> image(ratingmat[1:10, 1:15), main = “weatmap of the first rows and columns")

> vien(ratingmat)

>

B et ey +
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2 W Poctomme s
) Gl nvecrament =

Uratingmt  Large nunnwﬂxru W U

O ratings 105339 obs. of 4 varfables
result nun (118, 1:668) 11111

0 search_mat_ 10329 obs. of 22 variables

Ortablo_views 10325 obs, of 2 variables

O years 10329 obs. of 1 variable

values

Flos ot Packages Help  Viewsr =0
oo Pom Digots O f Gatmn -

Heatmap of the first rows and columns
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Users (Rows)

tems (Columns)
Dimensions: 10 x 16
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180 huoe mmz, u‘n = “neatnap of the rating sateix™) # hard to read-too s’
181 image(ratingmat({1:10, 1:15], main = "weatmap of the first rows and columns™)
182  image(ratingmat[rowCounts t) » quantile(rowCounts{ratingmat), 0.99),
183 colCounts (ratingmat) » quantile(colCounts(ratingmat), 0.99)],
184 main = “Heatmap of the top users and movies")
185
186
187 #normalize the &
188 ratingmat_norm (- m-lm(minnl)
igg imagel m) > mﬁt(rmm(nﬂnﬂl
191 main « “Heatnap 0f the top users and -Mu‘)l
192 «
193 #Create UBFC Recommender Model, UBCP stands for User-sased collaborative Filt
19 r der_model «- der( gnat_norm,
195 method = "uscr
10— '
W52 (hplewd ¢ Rscrit 3
Console  Termieul =

C/UMr Ol D top/ Wik 7 /Samsbon 4/

+  goritle("Nusber of views of the top movies")

> image(ratingmat[1:10, 1:15], main = “Weatmap of the first rows and columns")

> Vien(ratingmat)

> ratingmat_norm <~ normalize(ratingmat)

> image(ratingmat_norm[rowcounts(ratingmat_norm) > quantile(rowCounts(ratingmat_nors
) 0.99),

) 0.99)],
main = "weatmap of the top users and movies")

colcounts(ratingmat_norm) > quantile(colcounts(ratingmat_norn

>
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Uratingmt  Large m:unmmx W U

Oratingmat_. Large realratingvatrix (1.9. O

O ratings 105339 obs. of 4 variables
result nun (1:18, 1:668) 1111 1

O search_mat. 10329 obs, of 22 variables

Orable.viens 10325 obs. of 2 variables

0 vears 10329 obs. of 1 variable

Pl Mot Packages  Help  Viewsr =)
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Dimensions: 7 x 102
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181 image(ratingmat 1 11"'" anie o “metans o8 the oot soms oud solmm”) | snsSSSSS— roa IKATINQMATIIX (4,9 1L
iﬁ image "‘9““"’;‘:' realratingvatrix (1.9, 0
<o :
184 main = “Heared] abs. of 4 variables
185 118, 1:668) 11111
186 obs, of 22 variables
187 'No;uh:e the data obs. of 2 variables
188  rat <~ M Y
)1;3 nage: "‘m" Heatmap of the 1ep Users and mories jobs. of 1 variable
f oy Viewsr
191 main » “Hoatnd j i wkl
192 ot 0 f Spbwh -
193 #Create UBFC Recomnd i
194 recommender_model <{
e (Cokmvn|
y Oimenwicon: 7 x W2
C:/Umry DA Dotk Week ) Semion
+  goritle("Nusber of vied
> image(ratingmat[1:10, 1:
> vien(ratingmat)

> ratingmat_norm <= mrulim)
> image(ratingmat_norm[rowCounts(ratingmat_norm) > quantile(rowCounts(ratingmat_nors

), 0.99),

; i colcounts(ratingmat_norm) > quantile(colcounts(ratingmat_norn
, 0.99)],

+ main = "Neatmap of the top users and movies”)

tems (Columns)
Dimensions: 7 x 102
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O moveecnr | rest binaryratig: geere matro " Emiroament History Commections )
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188 ratingmat_norm <- normalize(ratingmat 0 Gicnst fivve
189 image(ratingmat_norm[rowCounts ratingmat_norn) > quantile(rowCounts(ratingsat iy, kil e it Mo Mo e et Meaich:
190 . colcounts(ratingmat_norm) > quantile(colCounts(ratingmat. movies 10329 obs. of 3 variables
ig: main = "Heatmap of the top users and movies movies? 10325 obs, of 3 variables
l9§ #Craate 9 6 8 1 f er-Based ( stive F ratingmat  Large realRatingMatrix (1.9.
194 recommender_model <~ Recommender(ratingmat_norm, ratingmat_. Large realRatingvatrix (1.9
195 method "UBCF", . o ratings 105339 obs, of 4 variables
{ze param:1{st (nethod="cos {ne", n:30) reconmende. Large Recommender (2 Mb)
198 model_details < getodel(recomender_nodel) Fles  Plots  Packages  Melp  Viewsr .
199 model_detailsidata . / a
200 2 Digots O f 4 nbwsh +
201 recom < predict(recomender_nodel,
202 ratingmat(1],
203 n=10) #obtain t
04
_Heatmap of the top users and movies
Console  Terminal = g
| |
method » “Utct”, e
+ parame1ist(methods"Cosine",nn=30)) 4 J 5
warning sessage b4 D 4 60 % 100
n local(x )+ x was already normalized by row! J
> ttems (Columns)
> node)_details <- getmodel(recommender_model) Dimenslons: 7 x 102

> node)_details$data

668 x 10325 rating matrix of class 'realRatinguatrix’ with 105339 ratingsH

Normalized using center on rows,

(7" VAR BT N - oL
This is actually the one that I will use in my UBCF the recommender lab library. So, I am

normalizing it first and after normalization this is the values that you are getting, the item
columns and the user rows. And all these 1’s are basically the heat map, what is a similarity
level 2 to - 2, various items and various rows how close it is, how is the chance of seeing this

particular thing.

And then | use UBCF, UBCF means? User based collaborative filtering, and nearest number
= 30, cosine is equal to, method is equal to cosine, you can change this cosine to correlation
and etcetera. So, that is how you get the model and you find out the details of the data. So, the
model details of the data says that there are 668 and 10,035 rating matrix of class, real rating

matrix. With this many ratings has been used and this have normalized using center of rows.
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193  #Create UBPC Recommender Mode), UBCK stands for user-Based collaborative Filt
194 recommender_mode] <- Recommender (ratingmat_norm,
195 method = "UBCF™,
lgg param=11st(nethod="cosine",nn=30))
1
198 mode]_details <~ getModel(recommender_nodel)
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200
201 recom < predict(recomander_sodel,
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206
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> mode]_detailsSdata
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Normalized using center on rows,
> recom <= predict(recommender_rodel,
+ ratingmat(1),
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668 x 10325 rating matrix of class ‘realRatingMatrix’ with 105339 ratings,
normalized using center on rows,
> r«o- <= predict(recommender_nodel,

ratingmat(1),
+ n=10) #obtain top 10 recommendations for 1st user in dataset
>
> recom
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Console  Termieal =

CUnery Ooll/Denktop/Wesk )4
2,] "a.x, artificial Intelligence (2001)"
(3,) "sweat nereafter, The (1997)"

{4,) ”uinq John Malkovich (1999)"

[5,] "tnception (2010)°

(6,] "one Flew over the Cuckoo's Nest (1975)"
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> evaluation results <- evaluate(evaluation scheme,
+ method="UBCF",

Users (Rows

+ n=¢(5,10,20))
Usck run fold/sample [mode] time/prediction time)
1 [0sec/4.77sec)
2 [0.01sec/4.9sec)
3 [0.02se¢/5.03sec)
4 [0.01sec/4.46sec)
5
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Now, if you want to find out a recommendation, the top 10 recommendation. So, for the first

person | am taking rating mat 1, if you change this to 2 or 1 to 10, you will get the
recommendations for all the 10 guys. So, recommendations for 10, it is the top 10 list for one
user is something that is saved here in recom. So, if you check the recom, basically, the items

and the ratings and the item levels have been written here.

So, the next part is basically if you want to see the recom, this is the recom list. So recom
underscore list is basically the first person, the id of the various movies. And obtain the
recommendations based on this recom list if I just tried to find out the names, then recom
result will give me the names of the movies for the first guy. So, that is how based on UBCF

you can check the code properly, we are doing it.

Now, if you have to evaluate and if | evaluate with n = 1, n = 3, see 1 nearest neighbor, 3
nearest neighbor, let us say 5, these are the three things that we are checking let us say 3, 5,
10 and 20. 5, 10, 20 these are the three guys I will check then how will I run it? I will just run
it like this. So, good ratings = 5, bad rating so run this. First rating is taking 5 nearest
neighbor, then it will take 10 nearest neighbor and then it will take 20 nearest neighbor and

what is the evaluation score and etcetera is something that we will see right now.



(Refer Slide Time: 26:58)

. -~ —
Tt Com e e Ty P oy
0. & - Adding + B Proiert Monet =
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217 recom result(i] <- as.character(subset(movies, 0 Gkl inveonmee »
;ig moviesimovield == as,integer(recon_] oval_resul. num (1:3, 1:8) 0.662 1,037
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_Heatmap of the top users and movies
Consohe  Termisal = @

> eval_results

™ " ™ ™~ precision recall TR

§ 0.6617647 3,823529 22.97794 10294,54 0,1475410 004450541 004450541

10 1,0367647 7,933824 22,60294 10290.43 0,1155738 0,07316377 0,07316377

20 1,8823529 16,058824 21,75735 10262.30 0,1049180 0,13380915 0,1338091%

[

5 0,0003711864

10 0,0007702449

20 0,0015590355
>

So, if I check that evaluation results, you will get it here so, this is the evaluation result for 5,

Users (Row
oa

10 and 20 corresponding true positive, true negative rates and etcetera are giving here. So, the
reference is this particular link, you can get a better discussion about the about this particular
thing in this link, I have taken the code from that link and probably the dataset has been first
publicly available. And this is how we create the recommendation engine with rating dataset
with bigger dataset. In the next video, | will also show you how to create a recommendation
engine with a smaller dataset which can still be handle able. Thank you very much. I will see

you in the next video.



