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About the Dataset | [lpo 6a3y aaHux

Imagine you got many movie recomendations from your friends and compiled all of the recomendations in a
table, with specific info about each movie.

The table has one row for each movie and several columns

YaBiTb, WO y Bac € barato pekomeHaauin inbMmiB Big BalLMx Apy3iB i 3ibpaHi BOHM B TabnuLi 3 KOHKPETHOK
iHdbopmaLuieo Npo KoXeH dinbm.

Y uin Tabnuui ogHOMY psiAKOBI BignoBigae oguH inibM a TakoX Kiflbka KOFOHOK.

name - The name of the movie | Hassa inbmy

year - The year the movie was released | Pik penisy dinbmy

length_min - The lenght of the movie in minutes | TpuBanicTb inbMy (XBUNNHK)

genre - The genre of the movie | >KaHp dinbmy

average_rating - Average rating on Imdb | CepegHin peiTuHr Ha canTi IMDB

cost_millions - The movie's production cost in millions | BapTicTb ginemy (mnH gonapis CLLA)
sequences - The amount of sequences | KinbkicTb YacTuH

foreign - Indicative of whether the movie is foreign (1) or domestic (0) | ®inbm € 3apy6ixkHuM (1) Un
BiTYN3HAHMM (0)7?

age_restriction - The age restriction for the movie | Bikosi o6mexeHHsa anga nepernsagy inbmy

Part of the dataset can be seen below
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Bu moxeTe nobauntun YaCTUHY 0a3n gaHux Hmk4e

name year length_min genre average_rating cost_millions foreign age_restriction

Toy Story 1995 81 Animation 8.3 30 0 0
Akira 1998 125 Animation 8.1 104 1 14
The Breakfast Club 1985 97 Drama 7.9 1 0 14
The Artist 2011 100 Romance 8 15 1 12
Modern Times 1936 87 Comedy 8.6 1.5 0 10
Fight Club 1999 139 Drama 8.9 63 0 18
City of God 2002 130 Crime 8.7 33 1 18
The Untouchables 1987 119 Drama 7.9 25 0 14
Star Wars 1977 121 Action 8.7 11 0 10
American Beauty 1999 122 Drama 8.4 15 0 14
Room 2015 118 Drama 8.3 13 1 14
Dr. Strangelove 1964 94 Comedy 8.5 1.8 1 10
The Ring 1998 95 Horror 7.3 1.2 1 18
Monty Python and the Holy Grail 1975 91 Comedy 8.3 0.4 1 18
High School Musical 2006 98 Comedy 5.2 4.2 0 0
Shaun of the Dead 2004 99 Horror 8 6.1 1 18
Taxi Driver 1976 113 Crime 83 1.3 1 14
The Shawshank Redemption 1994 142 Crime 9.3 25 0 16
Interstellar 2014 169 Adventure 8.6 165 0 10
Casino 1995 178 Biography 8.2 50 0 18
The Goodfellas 1990 145 Biography 8.7 25 0 14
Blue is the Warmest Colour 2013 179 Romance 7.8 4.5 1 18
Black Swan 2010 108 Thriller 8 13 0 16
Back to the Future 1985 116 Sci-fi 8.5 19 0 0
The Wave 2008 107 Thriller 7.6 5.5 1 16
Whiplash 2014 106 Drama 8.5 3.3 1 12
The Grand Hotel Budapest 2014 100 Crime 8.1 25.5 0 14
Jumaniji 1995 104 Fantasy 6.9 65 0 12
The Eternal Sunshine of the Spotless Mind 2004 108 Drama 8.3 20 0 14
Chicago 2002 113 Comedy 7.2 45 0 12

Lists | Cnucku

First of all, we're gonna take a look at lists in R. A list is a sequenced collection of different objects of R, like
vectors, numbers, characters, other lists as well, and so on. You can consider a list as a container of correlated
information, well structured and easy to read. A list accepts items of different types, but a vector (or a matrix,
which is a multidimensional vector) doesn't. To create a list just type list() with your content inside the
parenthesis and separated by commas. Let’s try it!

MNepuw 3a Bce, mun posrnsHemo cnuckn B R. Cnncok - ue nocnigoBHMn Habip pisHnx 0b'exTiB R, Hanpuknag
BEKTOPIB, Yn1CEr, CUMBOSIB, iHLLMX CMUCKIB TOLLO. B1 MoXeTe ysaBUTU CANCOK SIK KOHTENHEP 3 iIHopMaLieto, Lo
€ 0obpe CTPYKTYpOBaHUM i Nerko Yntaetbcs. CnMCcoK MoXe MiCTUTU eNeMEHTU Pi3HNX TUNIB, TOAI K BEKTOP
(abo maTpuus, wo € baratoBMMipHUM BEKTOPOM) He Mae. LLlo6 cTBopuTH cnncok, npocto BeeaiTs list() 3i cBoim
BMIiCTOM y AyXKaX i po3ginitb ix komamu. Cnpobyemo ue!

In [ ]:

movie <- list("Toy Story", 1995, c("Animation", "Adventure", "Comedy"))
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In the code above, the variable movie contains a list of 3 objects, which are a string, a numeric value, and a
vector of strings. Easy, eh? Now let's print the content of the list. We just need to call its name.

Y HaBeaeHOMY BULLE KOAi 3MiHHA QDiNlbM MICTUTb CMMCOK 3 3 00'eKTIB, SIKi € CUMBOJIOM, YMCINIOM Ta CUMBOJTbHUM
BekTopoM. Jlerko, npaBaa? Tenep HagpyKyeMo BMICT CnUCKy. Ham npocTo noTpibHO BKasaTu Moro Ha3sy.

In [ ]:
movie
A list has a sequence and each element of a list has a position in that sequence, which starts from 1. If you look

at our previous example, you can see that each element has its position represented by double square brackets

I

Cnncok Mae NeBHY NOCAILOBHICTb, | KOXXEH eNleMEHT CMMCKY Mae Micue B i NOCnigoBHOCTI, WO NOYNMHAETLCA 3
1. AKLO NoAMBUTUCA Ha HALL NoNepeaHin Npuknag, BU MoXeTe nobavnTy, WO KOXXEH eNEMEHT Ma€e CBOKO
no3uito, npeacTasneHy NoaeinHUMK kBagpatHUMK gyxxkamu "[[ 11"

Accessing items in a list | JocTyn o enemMeHTiB CUCKY

It is possible to retrieve only a part of a list using the single _square bracket operator_ "[ ]". This operator can
be also used to get a single element in a specific position. Take a look at the next example:

MoxHa oTpumaTy nuLle YacTUHY CMMUCKY, BUKOPUCTOBYIOYM orepaTop OAMHUYHI KBagpaTHi ayxku "[]". Len
ornepaTop TakoX MOXe BUKOPUCTOBYBATUCS AN OTPUMaHHS OOHOro eneMeHTa y neBHin noauuii. MormsaHste Ha
HaCTyMHWI Npuknag;

The index number 2 returns the second element of a list, if that element exists:

IHaekc Ne2 BuUTArye Apyrum enemMeHT CNUCKY, KO TakUN eneMeHT iCHYE:

In [ ]:

movie[2]

Or you can select a part or interval of elements of a list. In our next example we are retrieving the 1st, 2nd, and
3rd elements:

AGO BU MOXeTe BMOpATK YaCTUHY YK iHTEpBas efneMeHTIB CMMUCKY. Y HaoMy HAacTyrnHOMY NpuKnagi Mu
BUTArHEMO erieMeHTn 2 i 3:

In [ ]:

movie[2:3]
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It looks a little confusing, but lists can also store names for its elements.

Ll,e neuwo 36mBae 3 NaHTenunKy, arne CNnUCKN TakoXX MOXYTb MICTUTW Ha3BW ANl CBOIX EITEMEHTIB.

### Named lists | IMeHOBaHi cnucku

The following list is a named list:

NaHWA CNUCOK - Le iMeHOBaHWI CMNUCOK:

In [ ]:
movie <- list(name = "Toy Story",

year = 1995,
genre = c("Animation", "Adventure", "Comedy"))

Let me explain that: the list movie has some named objects within it. name, for example, is an object of type
character, year is an object of type number, and genre is a vector with objects of type character.

Now take a look at this list. This time, it's full of information and well organized. It's clear what each element
means. You can see that the elements have different types, and that's ok because it's a list.

[lo3BonbTE MEHI MOSACHMTM, WO B CMIMCKY mMovie € Aeski iMeHoBaHi 06'ekT BcepeauHi Hboro. name, Hanpuknag,
€ ob'ektom TUNy character(rekcr), year € o6'ektom Tuny number(uncno), a genre - Le BekTop 3 06'ekTamm
Tuny character(tekcr)

Tenep noamBITLCA Ha Len cnncok. Liboro pasy BiH MiCTUTb iH(bopMmauito Ta obpe opraHisoBaHun. Tenep
3pO3YyMifiO, WO O3HAYaEe KOXEH enemMeHT. Ak 6aunTte, enemMeHTn MaroTb PidHi TUNw, i ue ok, ToMy LLO Lie CINCOK.

In [ ]:

movie

You can also get separated information from the list. You can use listName$selectorName. The dollar-sign
operator $ will give you the block of data that is related to selectorName.

Let's get the genre part of our movies list, for example.

Bu Takox moxeTe oTpuMaTu YacTkoBy iHbopmauito 3i cnncky. Bu moxeTte BUKOpUCTOBYBaTH
listName$selectorName. Onepatop 3Hak gonapa $ nacTte Bam Grnok aaHux, nos'asaHuii 3 selectorName.

[asarite oTpyMaemo, Hanpuknag, YaCTUHY HaLLIOro CNUCKY (PiNbMIB NPO XaHpw.

In [ ]:

movie$genre

Another way of selecting the genre column:

[HWKIA cnocib BUTATHYTM KOSIOHKY XXaHpiB:
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In [ ]:

movie["genre"]

You can also use numerical selectors like an array. Here we are selecting elements from 2 to 3.

Bu Takox MoXeTe BUKOPUCTOBYBATM YNCIOBI CEMNEKTOPW, SIK | B MacmBax. TyT My Biabnpaemo enemMeHTu Big 2
go 3.

In [ ]:

movie[2:3]

The function class() returns the type of a object. You can use that function to retrieve the type of specific
elements of a list:

®yHkuis class() nokasye Ham Tun o6'ekTa. Bu MoxeTe BUKOPUCTOBYBATH Lito (pyHKLUItO, LWOG oTpumaTtu Tmn
KOHKPETHUX eNeMEeHTIB CrUCKY:

In[ ]:

class(movie$name)
class(movie$foreign)

Adding, modifying, and removing items | [lonaBaHHA, moaudikauis i BuaaneHHs
eremMeHTiB

Adding a new element is also very easy. The code below adds a new field named age and puts the numerical
value 5 into it. In this case we use the double square brackets operator, because we are directly referencing a
list member (and we want to change its content).

[ogoatn HOBMI eneMeHT y CMINCOK TaKoX Ay>Ke nerko. HaBegeHun Huxkde Kog Aodae HOBE nosie 3 Ha3Botko age i
BBOAWTb B HBOTO YMCMOBE 3HAYEHHA 5. Y LIbOMY BUNaAKy M1 BUKOPUCTOBYEMO OMNepaTop NOABIMHUX KBagpaTHMX
OYXXOK, OCKinbkn My 6e3nocepeHb0o MOCUNAEMOCS Ha YacTUHY CNNCKY (i MM XO4EeMO 3MIHUTH Ti BMICT).

In [ ]:
movie[["age"]] <- 5

movie

In order to modify, you just need to reference a list member that already exists, then change its content.

[nsa Toro, wob 3MIHUTKN YaCTMHY CNNCKY, NOTPIGHO NPOCTO MOCNATUCA Ha Ty YAaCTUHY, sika BXKE iCHYE, a NoTim
3MiHUTU Ti BMICT.
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In [ ]:
movie[["age"]] <- 6

# Now it's 6, not 5
movie

And removing is also easy! You just put NULL, which means missing value/data, into it.

Bugansatu enemeHTn Takox npocto! Tpeba nuw 3asHaunTtn NULL |, w0 o3Hayae BiaCyTHICTb AaHUX.

In [ ]:

movie[["age"]] <- NULL
movie

Concatenating lists | 3uenneHHsa cnuckis

Concatenation is the proccess of puting things together, in sequence. And yes, you can do it with lists. Just call
the function ¢(). Take a look at the next example:

3uenneHHs - e npouec nocnigoBHoro ob'eaHaHHsA pedelt. | Tak, BU MoxeTe 3pobutn ue 3i cnuckamu. Mpocto
BMKOHawWTe pyHKUio ¢(). lMornsaHeTe Ha HaCTyNHUIA Npuknaga;:

In [ ]:

# We split our previous List in two sublists
movie partl <- list(name = "Toy Story")
movie_part2 <- list(year = 1995, genre = c("Animation", "Adventure", "Comedy"))

# Now we call the function c() to put everything together again
movie_concatenated <- c(movie_partl, movie_part2)

# Check it out
movie_ concatenated

Lists are really handy for organizing different types of elements in R, and also easy to use. Additionally, lists are
also important since this type of data structure is essential to create data frames, our next covered topic.

Cnuncku giicHo 3pyYHi 4nsa opradisadii eneMeHTiB pisHMX TURiB y R, a Takox gye NpocTi y BUKOPUCTaHHI. Kpim
TOrO, CMMCKWN TaKOX BaXKIUBI, OCKINbKKU Lier TUMN CTPYKTYPU JaHUX € 6a30BUM AN CTBOPEHHSA (hpenMiB faHuX,
SAKUM NpUCBAYEHa HacTynHa Tema.

Data Frames | Ppenmu ganux (datadpenmn)

Data frame is a structure that is used for storing data tables. Underneath it all, a data frame is a list of vectors of
same length, exactly like a table (each vector is a column). We call a function called data.frame() to create a
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data frame and pass vector, which are our columns, as arguments. It is required to name the columns that will
compose the data frame.

®penm gaHux - Le CTPYKTypa, sika BUKOPUCTOBYETLCA A5 30epiraHHs Tabnuvub aaHux. MNepl 3a Bee,
AartadpenmM - Lie CMCOK BEKTOPIB TaKOl XX OBXMHU SK Tabnuus (KOXeH BEKTOp - Lie oaHa il KornoHka). Mu
3actocoByeMo hyHKLito data.frame() ons CTBOpeHHSA hperimy AaHux 3 apryMeHTOM Y BUINAAiI BEKTOPY, LLO
BM3HA4Ya€ Ha3BW NOro KOMoHoK. MNoTpibHO AaTn Ha3BM KONMOHKaM, SiKi pa3oM CTaHOBNATbL PpenM AaHuX.

In [ ]:

movies <- data.frame(name = c("Toy Story", "Akira", "The Breakfast Club", "The Artist",
"Modern Times", "Fight Club", "City of God", "The Untouchable
year = c(1995, 1998, 1985, 2011, 1936, 1999, 2002, 1987),
stringsAsFactors=F)

Let's print its content of our recently created data frame:

[aBarite po3gpykyemMO BMICT HALLOro HeLLoAaBHO CTBOPEHOro aaTtadpenmy:

In [ ]:

movies

It's very easy! You can note how it looks like a table.

We can also use the "$" selector to get some type of information. This operator returns the content of a specific
column of a data frame (that's why we have to choose a name for each column).

Lle ay>xe npocto! B moxeTe nomiTuT, WO dperMm BUrnsgae sk Tabnuus.

Mu TakoX MOXeMO BUKOPUCTOBYBATK cenektop "$"ans otpumaHHsa nesHoro Tvny iHpopmadii. Llei onepatop
BUTHArye BMICT MEBHOI KONOHKKN AaTadpermy (came TOMy MW NOBUHHI BUBpaTy Ha3BYy ANs KOXKHOI KOMOHKM).

In [ ]:

movies$name

You retrieve data using numeric indexing, like in lists:

Bu oTpumyeTe gaHi 3a 4ONOMOror LMGPOoBOI iHAeKcaLil, K y cnMckax:

In [ ]:
# This returns the first (1st) column

movies[1]

The function called str() is one of most useful functions in R. With this function you can obtain textual
information about an object. In this case, it delivers information about the objects whitin a data frame. Let's see
what it returns:
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dyHkuia str () € ogHieto 3 HanMbiNbL KopucHMX hyHKUIN y R. 3a gonomoroto Liei yHKUii BU MOXeTe oTpumaTm
TeKcToBy iHhopmMaLlito Npo 06'ekT. Y ubOMy BUNAAKy BiH nepeaae iHpopMaLito npo 06'eKTH, IO 3HaXoaaTbCS B
natadpenmi. [laBante noguBnMmocs, IO BiH BUTATHE:

In [ ]:

str(movies)

It shouws this data frame has 8 observations, for 2 columns, so called name and year. The "name" column is a
factor with 8 levels and "year" is a numerical column.

Y ubomy pgatacdpenmi € 8 cnoctepexeHb, ANs 2 KONOHOK, SKi MatoTb Ha3BuM name i year. KonoHka "name” €
dakTopom i3 8 piBHAMMU, a "year" - Le YnCnoBa KOMOHKA.

The class() function works for data frames as well. You can use it to determine the type of a column of a data
frame.

®yHkuisa class() Takox npautoe ona gatadperimie. Bu MoxeTe BUKOPUCTOBYBATHU il ANA BU3HAYEHHSA TNy
KOXXHOT KONOHKK Jatadpenmy.

In[ ]:

class(movies$year)

You can use numerical selectors to reach information inside the table.

Bu MOXXeTe BMKOPMCTOBYBATM YNCOBI CENEKTOpU, Wob BUTArHYTM NOTPIOHY iHdbopmauito 3 Tabnuui.

In [ ]:

movies[1,2] #1-Toy Story, 2-1995

The head() function is very useful when you have a large table and you need to take a peek at the first
elements. This function returns the first 6 values of a data frame (or event a list).

®yHkuis head() oyxe KoprcHa, KONW y Bac € Benuka tabnuug, i BaMm noTpibHo nobauntu nepLui enemeHTH. Lig
dyHKUist noBepTae nepui 6 pagkis gatadpenmy (abo cnoctepexeHb CANCKY).

In [ ]:

head(movies)

Similar to the previous function, tail() returns the last 6 values of a data frame or list.

MoaibHo oo nonepeaHbOi byHKUil, tail() noBepTae ocTaHHi 6 pagkie AaTtadppenmy abo cnucky gaHuX.
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In [ ]:

tail(movies)

Now let's try to add a new column to our data frame with the length of each movie in minutes.

Tenep gaeavite cnpobyemMo [oaaT HOBMIA CTOBMELb A0 HALIOro Aatadpenmy 3 TpUBanicTio KOXHOro dinbmy B
XBUNUHaX.

In [ ]:
movies['length'] <- c(81, 125, 97, 100, 87, 139, 130, 119)

movies

A new column was included into our data frame with just one line of code. We just needed to add a vector to
data frame, then it will be our new column.

HoBsun ctoBneupb OyB BKNHOYEHMI Y HaLW gaTadpenm nuwe ogHum pagkom kogy. Ham 6yno npocto notpibHo
JoaaTtu e oguH BEKTOp 40 Aatadpenmy, SKMn CTaB HALLOK HOBOK KOJTOHKOHO.

Now let's try to add a new movie to our data set.

Tenep cnpobyemo aogatn HOBUA inbM 40 HABOpy AaHMUX.
In [ ]:
movies <- rbind(movies, c(name="Dr. Strangelove"”, year=1964, length=94))

movies

REMEMBER!!! You can't add a list with more variables than the data frame, and vice-versa.

NAM'ATAVATE!N! Bu He MoxeTe AofaTv CMCOK 3 BinbLLOO KiNbKIiCTHO 3MiHHMX(KOMOHOK), Hi>Xk Mae gatacdpenm, i
HaBMaku.

We don't need this movie anymore, let's delete it. Here we are deleting row 12

Axwo Ham akuiick dinbm Binblue He NoTpibeH, gaBanTe Koro BuaanumMo. Tak, Hanpuknag, M1 BUOansiemo
psaok 12
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In [ ]:

movies <- movies[-12,]
movies

tail(movies)

To delete a column you can just set it as NULL.

LLlo6 BnganuTn KONMOHKY, BU MOXETE NPOCTO NPUCBOITY T 3HadYeHHss NULL.

In [ ]:
movies[["length"]] <- NULL

movies

That is it! You learned a lot about data frames and how easy it is to work with them.

Lle Bce! Bu 6arato 4oro HaBumnuce Npo penmmn gaHux i Npo Te, K 3 HUIMU MOXHa Nerko npawosaTiu.

Scaling R with big data | MacwTabyBaHHs R 3 BUKOPUCTaHHAM BeNIMKUX AaHUX

As you learn more about R, if you are interested in exploring platforms that can help you run analyses at scale,
you might want to sign up for a free account on IBM Data Science Experience (http://cocl.us/dsx_rp0101en),
which allows you to run analyses in R with two Spark executors for free.

About the Author: | Npo aBTOpa:

Hi! It's Thiago Felipe Correa Borges (https://www.linkedin.com/in/thiago-felipe-corr%C3%AAa-borges-
a932bb114?trk=nav_responsive tab profile), the author of this notebook. | hope you found R easy to learn!
There's lots more to learn about R but you're well on your way. Feel free to connect with me if you have any
questions.

MpusiT! Lle Thiago Felipe Correa Borges (https://www.linkedin.com/in/thiago-felipe-corr%C3%AAa-borges-
a932bb114?trk=nav_responsive tab profile), aBTop uboro 3ownTty. A cnogieatocs, WO BM NOGAYMIIM HACKINbKM

nerko Bueyatn R! € we 6arato Yoro gisHatncb Npo R, ane Bu BXe pyxaeTechb Yy BipHOMY HanpsaMKy. AKLO y Bac

BUHUKIN 3annTaHHS, MoxeTe 6e3 npobrnem 3B'A3aTuCs 3i MHOHO.

About the Translator: | [po nepeknapgaya:

Hello! It's Roman Kornyliuk (https://www.linkedin.com/in/kornelli), the translator of this notebook in Ukrainian.
Feel free to connect with me if you have any questions too.
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MpusiT! MeHe 3ByTb Roman Kornyliuk (https://www.linkedin.com/in/kornelli), nepeknagay LibOro 3owwu1Ty Ha
yKpaiHCbKy MoBY. be3 BaraHb NULLITb MEHi TaKoX, SKLLO Y BaC BUHUKNK 3anutaHHa 3 npmeogy R.

Copyright © 2018 Roman Kornyliuk (https://www.linkedin.com/in/kornelli).

Copyright © IBM Cognitive Class (https://cognitiveclass.ai). This notebook and its source code are released
under the terms of the MIT License (https://cognitiveclass.ai/mit-license/).
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