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print (type (myList))
print (myList)

<class 'list'>
=3, =2, =1, 0, 1, 2, 3, 4, 2, 5, 5, b, 1, 8]
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import numpy as np
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print (a)
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Series Object dlwlucd) (IS
GLiSay Hsialall 2 40e aluznl Ny ol )<aa 2 il 4080 (e clile iy aluall aldall c3IS I daSLall ois Jig=is agii (Y]
cme ol laladia 3410y 2 35SL @l g (IMpOrt) syl 2a18 2l

import pandas as pd

s = pd.Series(myList, name='Numbers')

(-w..:—sﬂ' ) print(s)

0 -3
1 -2
2 -1
3 0
4 1
= 2 3 i) Sl |y g 3 pSire L
6 E ELiSes @3 daid 5o |9 5 e ST
; g AgleSLs 5 ,5At1 2 (gl lmiuul
¢ 5
5% 7
12 7
13 8

Name: Numbers, dtype: intéd

aludoall 5318 01 305158 Leasi3.12 €21
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Attributes of Series Object Alwluil) ;1S Olew
Aol SIST Lgal aiian cliSay Sl Legad 338V cilend) pians i @3y 3.5 Jpaandl 2

Al 51S Silaww 13.5 J gl

:(Attribute) aaw
Al sl gl sl Adas e A e
A ladia -l:ti_}.‘.}.._l..ﬂ .lﬁ-ld.:'r:l.-.ui..! .:ﬁ...w':klrl.-l- dlel..5l) I:m.h;_..| = name
Ll SIS o8 1l g e e

(grade) ds 35 Ao dl =518 4 (student)
student.grade Lgu! 3,LaY eiiwd ALl s S size

oy e Aladoatl) 518 @l cals 1) (True) Glgee as

o1 a3 NN Gl wsnt! 2. : p is_unigue
.(Not a Number) L& st (False) Uas pa 3 Lgila V1
b gl aall dledest) SIS 1S 131 (True) wiges a3
' - hasnans

(False) las FJ_ Lgika ¥y 5095000

Aldoat! (518 2 cilewd! ols iaa Gubs
# What is the name of the Series?
print ("The name of the series is:", s.name)

The name of the series is: Numbers

# Print Series size
print("Size of the series is:", s.size)

Size of the series is: 14

print ("Are the elements of this series unique?", s.is_unique)

Are the elements of this series unique? False

# Check if there are empty rows in the Series (nan = Not A Number)
print ("Are there empty values in the series?", s.hasnans)

Are there empty values in the series? False

=

Alolostl st sl i S5 13 yenr)
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m

DataFrame Object oLGLd! HUal (IS
2 JeS) Cale zaal . pul 0l A3 aluiools Jiogs 3,500 2 L8] cilila e Jaall oliSay . JuS) o il Lo gl 3891 2 L0l 51591
bl s 2 (5,8 S Cale ) lalll oa 03383 Ol I 7l yiung 3 ySia

OS Library (Laild allas dCSe

(o) Juds = LisY ailsg sl 2 5855 Leil o ((OS) audadl pltad 4.Se ol i) WliSiay s ily (olid] Jaad) cala (e 32200
PYEX P PPAVIES- 1 B | PR IVEN (RO POV | Y- PPN PO PP 1

import os 8 ¥ etcwd 3
os.getcwd () e LR

At Laall idss e Luas |
(get current working directory)

A — ——

"C:\\Users\ \Documents\\Jupyter examples’

Juktaitl alls; 3.5, :3.14 jcan

il aladl 8 Cala 4o 10

AutoSave (8 o) [T saudischoolsxlsy -
File Home Insert Page Layout Formulas Data Review View Help = Comments 5 Share
X S dn Y =Bl= Number  ~ | [EConditionsl Formatting = | Elinset « | _
- i B e ol
le];u BIu- Ax | =ZEE=8E- g%~ 9 9 | F5EFormat as Table » T Delete ~ e n.
« F B | & A~ EE # v | 90 [ el Styles - [l Format = |~ Diata
Clipboard & Font Ml Alignment Bl Humber L] Styles Cells | Analysis | ”~
F2 * I & || o .
E ] C B A A
Alial g gan Al 1
826 S aglad it Boemis! el 2
1.040 ERFE At Al ol 3
190 ol s At Al ol 4
34.668 G it dsalt Ll | &
285 Tapions Wt dhsmpalt LTy 6
7 Aol dg i gl ey R 7
183 A aghad dagatlt At A 8
16.018 T gt Aoyt A 9
548 WS W galt dom palt ol 10
63 e gt Ayl AU 1
113 SN mlad alaghall il pall ol H 12
16.544 Jole Altsgialt dimpal el | 13
34 ol A i JRalat g LBl 14
3836 S Julet ety el |15
149 Iagiime’ A oy ol 16
6.057 Sl At Al yal T 17
56 S n it ol Ty 13
2.216 g TP LTI P el 19
10 LW E Anghalt dlmpalt el 20
1481 e lgialt inya S 2
1.030 el Jab Bl S £
380 Skl Agdtaat Al palt ol |3
a0 S Agialt oyl e Bl
=l . 74 . Sy ety el 135
[« | [0 @ .. [ R ohe) osbils pselsalls ddell | 4
Ready 1T Accessibility: Good to go H I | - + + W%

Je&1 Cale saudischools.xlsx :3.15 K2l

bl duaie I3 fpe modaid) G 51 59 B (ya Aedde pu peld 1100 2 Lgamiuio A1) SBL A gama (3

oyl 1D (o5 sl oS | ke DLl ot diwiow! EliSes NTEPS://open.data.gov.5a 42 sauud| Ao g2al)
https://open.data.gov.sa/ar/pages/policies/license ds sl O BLed) Ol b ¢ LS L




Ll Atlal ULt 5Ll 30 Y1 LS Cala Jigmnty a gt oY

data = pd.read excel ('saudischools.xlsx')
data
CuY) Beada Gpdadl faane Abligsena Agudl gy Aaall Ay Al
0 0 828 SN adat il ailedll waly 0
41 72 1040 Gbas  Adlaidl Ber 1
10 123 190 i-ladns  Agayl il g 2
L 'L Ly i E'-""’ 1152 1843 34668 EER T RS RIS oyl 3
JS daasd G o pkid g
5 ,Sie cale g JuSY1 ile 'ye 0 41 285 Bas il il gl 4
0 18 215 S sl J 5992
0 40 154 T Jakyl ity S 5693
0 12 86 i A Al Joai 5594
0 3 15 S Al dla Jai 5595
0 2 19 S kil e, S 5596

5597 rows x 6 columns

ailile Hlt (L251 :3,16 K2l

o L3 Al g Aiotas <3 3k (e BBy G| B EiSiad (F3uknlin oass (81391 (ool (§igmiomad oS N ke 51S 13}

2 Ao Gl SISl (e Lgie | 38 o (ol | Joaal A 39 (et iy puini (Sheet_name) (e yuiie (read_excel)
ol 91 Jaalt Ay g | piliiw Lgild . 3B Had ) Sk 13 . JuiaS N1 e

Attributes of a DataFrame Object SLLL Hla) (318 Olew

LBLLT sls| [alS Clew 3.6 J o]l

e i P | ;u;!.al...._.it_-,.d,;:a shape
(N xm) Sl el d paliall Jlon ¥ ssali as 43 size
3gec ST dauall g gd o o dtypes
Bl slsl fes | 5 las! a5 columns
!
Baae ¥ elawly Bgiall sae g 3 axes

112



113

# Printing the table dimensions
data.shape

(5597,

6)

# Return the total number of elements in the array (n x m)
data.size

33582

# Return the type of the value of each column

data.dtypes
object iyt Y Lihiall ”
object Al yall Halaiie 1 Shiad ABLis| LLiSee,
object iuwjiedl g g3 E : .

" i yluat! 3l #) atusculi i
intéd -V T e “f”?ﬂi}’ i
inté4 Gaadrall ggans Jaxmt Blai Lol laiat o o e a9
intéd o421 3Y 1§ gans gl g 3elpal Jguw v pud | adadiall
dtype: object S
# Return the number of rows and the name of the column

data.axes

[RangeIndex (start=0,

IndexX(['4isdhll £gaxa’
'oa2)1 3Y gaaxa’ L 'paadreldl gaanae'],
dtype="cbject' ]/]/'

F

stop=5587, step=1l),

I'E_l.ﬂ_}' 1-1 =1 -‘-II Illl ,IE___'_J!_J?.I ‘-'-]- 1"|l’

.

il Alsie B
£45 035 Ladale
Al SIS Sy
String.data acas

~\

0 S Y U SR - PG WS RPN - T L

ol ily SlLos £1931 :3.7 J gl

G5l Sl g3 il Sl 93
str or mixed | object
int int64
float floate4d
bool bool
MA datetimebd
MA timedelta[ns]
MA | category




Indexing 4w ygall

Ay pgall fpainD Wl ib 2 ,b KA, 3! _;I Bgdiall poamtl Lgeasiod 3l alendd! ;I Lol 3laaYL A5l ga (Index) . gall
oians L gl B aee ¥l Gang Chsduall puen HLin ! Sy e bkl s (e lilad! e Saee Wy Cagieall |3use 3l alal JS2
A ygall yal mllaias ga (Subset Selection) auja Glilo de gose jLisl . 2gec s Caus JS Cra piaws gl i5iec¥) puas g Cdgiiall

A ygill Lpalaeiiat i€l Lalllsgll de AN may aalan)

CYISI pe Tg W psliall g 53 head)()
IS e 3,._.;'-.':”‘,..;&..:1,:_-..‘,.% tail()
L 51 555 S s e g IS Fug pal) mial) E_-.J- value_counts()
B ¥ pciall o g dadd g )3 idxmax()
_QJJEIPAMIHPH&MH; idxmin()

Using Indexing in a Series Object aludlull) (IS 2 A pgall a dniw!
ilygioea €30 gh Attt (SIS a el MELESk, e 2 ALt (B Lo 020 B ygalh a8l 3ok

print(s)
0 =
1 -2
2 -1
3 0
4 1
S 2
o 3
7 4
8 5
S S
10 5
h B 3 & (.wg&m )
12 7
13 8

Name: Numbers, dtype: inté4

e -
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x=4
print ("the wvalue of the index",x, "is",s[x])

the wvalue of the index 4 is 1

# Return the first 2 rows of the series

5. head(2)
0 -3
1 -2

Name: Numbers, dtype: intéd

# Return the last rows of the series
s.tail()

sdat Bas) 1YW Aeual!
head() (yaads glt Ja gacal)
Aladuiall fpe JS3 5 a tail()
Aol slislg

.

S
10
11
12
13
Name: Numbers, dtype: intéd

0 =) o in

# Return a count of the unique values of the series

s.value counts()

> 3
-3 1
- 3
o 1
0 1§
1 1
2 1
3 «§
& 1
& L
7 i
8 L
Name: Numbers, dtype: intéd
Alealodl (1S 2 R pgal! al i :3.18 gl
li‘. g a0®
oeg T L an®
. e, ' s0®
il e~ 1lla Wq




Using Indexing in DataFrame Object SULd! jlal (51S 2 A pgal ! at i)

—_—

# Printing the first 10 rows of the table

data.head(10)
G Epana ualaall £pana Al fgaas sl £y Al 4y Ak
0 0 826 A Al il addaslh oel il 0
41 72 1040 Sbas  Adlaylda ol 1
10 123 190 d-ladua  Adayidh,d oal it 2
1152 1843 34668 slet AMAY Al oals )l 3
0 41 285 Ldas  Apilidla el 4
L 19 71 Adadgs  dalidl,d Sall 8
0 0 183 Sl ol L atldls syl B
462 980 16018 gl Ayl dlald oabdl T
34 42 548 Lias Al tldidh oe )l 8
2 28 B3 idadug U tlidil sl 9
data.tail ()
GuH) Eaada Galad paaae AdD Egaas Algudip Aagadl a8 Al
0 18 215 gUe Adagal uad 5692
0 40 154 gHle  JukY al, St 5593
0 12 86 G Sy dla cloa: 5694
0 3 15 gl Unsgiall ds ol oot 5595
0 2 19 gAe  JukY al, Sl 5596



# Acessing the dataframe attribute

# the table's columns
for col in data.columns:

print (col)

1oy oY1 dihiad
I>yall

Aw)ladl g g
Ldbll g gaxas
R
o= 2 g

'columns' te print the names of

data.describe ()

.

Liats § potdSid

st describe( )

ha i ey

Al Auilas 31

-

J

O Eaada  Cpaliall Fpada 4kl g gara

5597.000000 5597.000000 5597.000000 count
19.459175 89510988 1110.124352 mean
66.800341 192359535 2950.990275 std
0.000000 0.000000 0.000000  min
0.000000 4.000000 31.000000 25%
1.000000 17.000000 136.000000 60%
10.000000  82.000000  808.000000 75%
1152.000000 2090.000000 36416.000000 max

Bt Mot (318 B G pgalt alaiial 13,19 JS8)




A4 50 OUbLe Ae pane Hbiis | of OBl Adial

:(Data filtering) cbLa daas Filtering Data or Subset Selection
shas ] ddes o oLl 7;‘-*-5 Bl bl paa e A 2l LeLesl, cbludl de gema Al EM*‘TQ’L—“&' o &
cbludldegema (pa yiial e j 185 degema HLun Y Callud G wuall Wlis cilad 1 Gaans Aalis) 1 pliod el alual)

ac gazel! Al r'di‘lw'j h da sl .(Boolean Indexing) aialaill i ,gall 1;1@!4;&@3! IO D00 . PPN P I R [ R T

el gl o pall 35 5l o8 alaill Ay gdll @laTiw ¥4 .iloc 5 loc b alaziuly 98353 A gLl oSy
dloc gloc gl

Boolean Indexing d.alaill 4w ygal!
| . Lo g e Ll de gacel ?_q.n.'l.n.i'l!fu__._ill A L_,.‘dl LJ.d.a.'Hi_,_aE-_j_p‘_‘rm

aagas 3 35he B 2 Glaitt C5lalal) :3.9 Y gt

R s ;
’ i85 9.(Boolean Operator) aualail | odbelall al il 1 -l
and & g #
| gl He Pwee 5 Sae 2 alises JSL Audlaill e dalall
ar 5
not e

ALY S e AR, e, dalSS

¥ Return the elements of the series that satisfy the expression s5>0
s[s > 0]

09 =0 o Ln b

]
10
11
12
13
Name: Numbers, dtype: intéd

0 =d o L LN Lo ) S

s[{s € =-1) | (s > 6)]

0 =3
1 -2
12 7
13 8

Name: Numbers, dtype: intéd

# Printing neot(s<0) => (s>=0)

s[~(s < 0)]
3 1)
4 1
5 2
] 3
T 4
: -
) 5
10 5
11 2]
12 1

13 8

Alealeaall SIS 2 =Dl duaas 13,20 S8
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Indexing with Loc and lloc Methods lloc g Loc «gbuwl &e A pgall
ol il B350 B A pgald g 31 381 plall (pain 1OC g Hl0C 33 o a3
-{E_Lq..ﬂ.::&-rl ,-_L.,_.,.,.lj ERE QWEEM:}”E agaall jlie, loc<

(3aac¥ly agiall als;l) ssazll Ampmiall slac¥l puslpe 2 5aae ¥y Cgaiall sl siloc <
Joc( ) castels bl lal 518 al il e 3BaY (an olisl bl

Crdddona (pidsas (ya oY dednd) Cagdiall dcblat loc( ) a2 s podide (JUEL a2

# Choosing the first 5 rows of the columns 'd,bb)V asihial' and 'dl=pall’

data.loc[:4, ["du> e 11", "3 uy1 0¥ dikiall']]

Alagall gy Al
aall platl o= 0
A il sal gl 1
Ay da el 2
gl il el 3
4830 Al el l 4

et g (o ol Y] Rnaddl Chpdual 3Ll 13,21 S8

o dgac 2 50meae daud Lgl L_,'.iﬂ bl JL':L Bgdus de liday fn-j.ilu G s 2

# Print the rows of the dataframe that have a specific value in & specific column
data.loc[data['iy;! oY) LGkiedt'].dsin(['d-at', "alaydr'])]

Gu i Epata Cedadl ppans A0 pgaas Al gy el Ay idasal

0 0 826 St sed g 0

41 72 1040 haas  Adagy e ity i1 1
10 123 190 idadus  aday i ol 2
1152 1843 4668 gut Adaiil d g 3
0 41 285 e e wag 4

3 54 391 galst Al il il 4807

0 10 17 Bias gl ialdl 4808

0 0 1 Adiiyy laidil W 4808

3 62 387 el Al Al i 4810

10 18 220 gaet ekl el w4811

1318 rows x 6 columns

Sama 33ac B35 ame Ragd Lg! Al bl sl Cagdes delils 13,22 S

"a:_l'.'_:':-:_:.
o8 g _" .
-

.9 5
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dalaiell uolgdgac (pigac e lJ.ﬁnﬂLthJl_;th_-;thﬂmj studentsReg e l;_ﬂ._u-.ml.ﬂ_"u_;l.hhé.&llw JE 1 aa 2
Al st 4a,

# Create a dataframe called studentsReg with two columns Region and Number of Students
studentsReg = data.locl:,["4Llbll gaaxs', "4, 21 LakialJi']]
studentsReg

A0 g Ay Ahanad

B26 iy o
1040 o= 1
180 e 2
34658 ey 3
285 i 4
215 o 5692
154 o 56893
86 S 5594

15 i 5585

19 St BEOE

5597 rows x 2 columns

studentsReg e oo ol U L2 1323 KA1

ULt sl (e Jo¥! Cauall juolic pranr dgamat i10( ) A2k a i Y1

EL,)#JL'J';:E
0 e s Ogls

# Print all the elements from the [row] of the table

data.iloc[0]

gl )0 oY1 Likiall

oo ! 3 1! {>yall
JL.l.i_Il P_t__l.ﬂ_.-} i_.,;JJ_,u,_H tj_‘,
826 Llbll goaxa
0 Oradrall £ oo
0 R L N

Name: 0, dtype: object

ool jhis) cpe T cial! uslic 3elds :3.24 JCAH

E""r"':{:la:__
'@‘Gq:-.'.
a8 ,
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__.;:,_\L:.l;l,_‘._" Ju-:pt I._.'P"’ 2Ailmea _}..-.-dL:'.E .t"'h:"""' J.d'l.:l--li m:m :5Tj

# Print the element in the [row,col] positicn of the table
data.iloc|[0, 3]

826

# Print the elements [start:end, start:end], the end is not included
data.iloc[1:3, 0:3]

Al g 5 Al Al Al
sy MY e Gal N 1
iladys AgaYida,d Gesd 2
\ Ll sl fye aames jualic d2lds 13,25 (€2

-
Cptcall 8 paliallidelds
,:,.d-hﬂ_‘ L:Jﬂj ..:JL‘JII_, L_.,.’i-L‘iJl

.2_, 1_5[}3..1.4:."3'

.

studentsReg wlily sl (pa Jo¥1 sganll (o oY) 3 pliall Chgiiall delidal fOr dals oo JUL1 1002,

for i1 in range (10):
print (studentsReg.iloc[i][1])

826
1040
190
34668
285
71
183
16018
245
63

il ey degdall poaliaft :3.26 ool

a9
ip"?'
[ ]
s ®
s BB




:(Aggregate Function) aesitiatis
“Bgdis @B ps dously ) bl agm a1
U A g« Lis Lgasand @iy ll 5 55 0atke

By B jamge dayd g 3
SUM ;o Legad S puazeall Jlgs

.Mmeans .ming .max, .count;

.,:L:"T.l_;-"_':.'l'::._.q,jl,il F e .:_'J"..FJ

Grouping and Aggregating asesid!g ole ganl!
ey ylall o e sl cilegema 2 cililull degama yuolic gy dilee owd
al ol ol W1 1 dd @t el ik 450 2 el cile gasll ol e Sl

.(df.groupby( )) aauls,
ganll S 2 AL 3 58 2 0a Y il e gazea iy o Jrued ¢ JLL i Lad
et e e Gupal sl alilidl Gegema 2 fre M soe A jae 2 ik S g 13]

Aaeallabiladl e (sum()) goemd! 21 Guadady " Ga,all" sgee o caliludl s

duncasil | J1gd) :3.10 J gt

-plﬁ‘;.ﬂ"l dailalY ,_,....:l!lﬂ'l Jutall Il_:-_;..n

.,:E_;.".‘ilfq.qa'LEJ ‘_.,.-IJ.'.'I" aaall h_:u-_...l

Groupby 4adsy

Groupby Method

sum UL, groupby( ) dads s alusiul,
- ‘ Aalins oile pama iﬂﬂh@{ﬁd—aﬁ
| bl ol pa) 2108 e b o (ySeaag
| a2 il Juba)

mean ‘

alasl gall ayan UL 5l 2 df.groupby( ) aals alhay! Lans aalid)

Alata J6 2 A §gana Cousdy agiilail Ling dlall pramts agii ( JBL 1202

# Create a dataframe with two rows, one being Reglons and
the other cone tha total numbear of studants of sach reaglion
1 3 * 3 =1 L]
studentsReg.groupby (" 4. ! oY1 dikia i1 ") .sum()

Acdall  pana
a0 Akl
84464 dald
1515627 il
4 I N BE4B2 Al symd
3 'l;a 1473236 -y
o el dlye 909884 3,
s b o 292996 sl
443254 gt Azdd
206673 ol yd
354608 o
162605 S
480060 o

1421176 a ) A
145387 o

ES PR TPPTRGT ) I L2 e__m_'li._r df.groupby( :I-'-Lu_Ju_g FANE i 3.27 AL
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dlaie JS 2 Al fgame conndy ciuelll gl oy wgiilaie (o sleal Ly Allall prasy agiio JIEL 1282

# Group by two columns, first group the table by Regicon and

§ then by Level and for each group calculate the total Numofstud LFHEIEALLEIEQ}4¢J
data.groupby (['4ls s 11", "d 31 2Y) dibiail'],as indexsFalse) ["4ilbkll giaxs"].sum()
663  Laudiuldl | a0
40495 sy ilad KU
\ 18386 4 ihad w2
as_index=false da i o3 19168 Aaegia o Lid 3
) 98 L pgall Dgsd 5872 JakYab, Ly 4
slaw! pe Yo Lawall N N
\ Baec p 184 Gl Joai GO
To462 paypila St Bl
20007 il ot B2
31688 Al pdl ila il Sl B3
T208  Juk ey St 64
65 rows = 3 columns

5asia bias] @ Sl jllal p et df.groupby( ) Aaey ol ans.l :3.28 K0 dalaill 4e gacee
VeS|

aj.aqanufhuunlgiLﬁlail|Lf_usuiraupﬁftﬁpggyalall.JJJ;§3L5U=J|J.L:;gauﬁialnl!.LQJ:54:JL3L¢LJLI=!;LJZEL:rjjﬁda JEL s &g
.H_EL;LaLﬁglg.Lghqlxl1Eﬂdnq;qjiiilhd1

# Creats a table with one column for Regions, one column for total #studants and one for total #Teachers
studentaTeachers = data.loc(:, ["jyelasdl ppaaa’, "glhll pgany', "dyyi 2y Ldhiedt"]]
atudentaTeachers = atudentsTeachers.groupby ("L 2y Likia W' [["gualeadl paana”, "Il poans"]].oum(})
studencsTeachers
Cpladl F g D F g
A Ak
1092 84454 Aah
12603 151527 Ly
7168 08482 Llalh sy
114635 1473236 sl A
62082 909984 A
29871 292996 o
are1y 443254 B A
16048 206873 s
26487 3548048 Sl
17288 182608 o
4665 480060 e
108308 1421178 o L AL
10038 1453487 o
Fuaad| llall WiieS caleal! sgeall wuads df.groupby( ) Al s alasnat 13,29 Kol
®es, s @
"'g'ﬁn:' : Iﬁ_-_.r B
Be, * ", " 4008
Pl o
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l;l'I.:'lL_l:JI 1-I. 4

:(Data cleaning)

Data Cleaning Slilud) cadais

H1J!i_m“'d_11ﬁ l;L&_g- gldes edadl Lid . h_pu.ﬂ!.&l.'l:-__u.uu.ﬂh;\hky." I.J'ﬁdil |-:|._1_.. P_G_U‘_,_q.

Sblad! o cudy 1315 4 il Tolidl bl degama fre 353001 2 ol AaEL of 3,50 cbll

7ol Aalee pa bl caylals
o Ameeall jud elilodl 3105) 4
s b JS Aauill gl 383N
degazma (e ALISH i 1 55,S11 4

bl

Cblud Cadais Cabllag :3.11 J g

550 Sl e (§ giow cieo ST Audlaie Aol aa

duplicated|()

A2 laki Lidah s

Sl k] P hwli.g;.&.!lﬁﬂlﬁ_ﬁl

value counts()

-&h@'h}wjﬂlﬁ;lﬁ@ﬁ@hﬁlﬁiﬁﬁ

ismull()

.i.l".‘-JL&.H-_-i_g.ﬁ.-n.Th_-i.'uhf

dropnal)

sl e Al 13.30 jgan

Duplicated Data 5,531 SLiLedi

oda lasy . df.duplicated( ) aidsgll aosins Ol LK aio .5 50 slbile e ggaad vl dwlall abldl de gazma cilS 13] Los Ga==ill
S mlily e dilgial o Cae JSSd il ie da B dauls ]l

dup = data.duplicated()

3,80 ULl :(True) g <

oSl e sslilY ((False) Uas <

,:Jul._nfﬂi.:_gq:‘na}_"_i_}ﬁl ._jj.a.;..aﬂt.q.k_‘].au'dliﬂ.dfsdfu

# To see how many duplicated rows there are in

dup.value counts()

False 5426

True 171
dtype: intéd ’_\

e

3_;_,.5.4.11&.“1.11:4:
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# Now remove duplicated rows from the table
data = data.drop duplicates ()

dup = data.duplicated()

dup.value counts()

False 2426
dtype: intéd
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# get the number of empty cells per column
missing values count = data.isnull () .sum()
missing values count
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# Drop the missing values
data = data.dropna()

missing values_count = data.isnull () .sum()
miszsing values_count
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# Check if there are negative elements in the columns that have numbers
data[data[ 'ill F yees'] <B8].nunique()

TS (TN

] ila
e A juadl p g
3 Ll F e
3 Gpaladll B yane
3 G Y B e
dtype: inted

@ A dakad

0 syl
] Al gy
3 Ul § pene
3 Cpaladll B pans
3 GRS B gaaa
dtype: inté4
ﬁ;;‘u

ALl alBW e el 3,35 S

126



Aol o
ol jUlal g 2
3 Eg wlcjjls
. .
O ools o

: e e -
Lgiaad s SLLLI 4w 533 Cva

A 1*-'-..1..:..“
* * k:lt:l'u-l- l : 215
- d..n.q..m+
S i T o




100 51 Jra (Alguic @3 ) acLdat random.randrange() dauds g puseiw ! 40! glal | AG8L 1 5 5 gl o

.tourist-indicators.xlsx” muw ¥l JusSlcale sy90wly phuge £ Suuas 5,530 pidl o

oulib SbLo HUs 12 "IB" Jaal) 48 59 Jo
oblodiHlb] Jsd pdol
UL 4e gasna (o 3900 JS 2 W jat I Ll ¢1931 s

ULl | Ae gasma Saec slaw! audo!

<

<

<

<

128



I (0B Galaad! e 2. L el AN St e garma paiiiat ()
Ll O glald ) pulma J 92 (po (e g | Ll sie e (6 gho dod Aludidie (SIS Ll <
sl ) old Erood il (po B gius (51 29 Flad | suad (3aW ) a1y uaB W) it l gl <
B gauall Ull5 AHL o dgie gl Wtlia OIS 13)g Bagaatly Acwlil) jud @uall A8 pal Alulill fpe @dod <

500 (po ;ST @l LA o ,a0b plead 3ue pudat <

1 e ObLo st 2 Lai 4814 "tourist-indicators.xlsx" al | Cra 18" Jaall 48 9 xual o
539aal 193 ) ,S1I @ual! 48 yal LgleSL SLLLY) Ao gasma waas <
881 2gaall sue g sagaall muall due audal <
53 9aal) @udl) Sy B gaually s, ,Sil B gamall Al oF <

‘aalaie JSI 519301 (pe sae 4T cdadiul (AN pgil) sis g gl e el SBLLT sl praniy @l <

ol S i
L a ®
ae, * " " _e®
il ajlig




[l § ok (EPRWPRV

ket g3

WAL e, edu,sE

oy Liga y Lol il yugeass o) cililidly cLaglastt ilad! Jiaill ga cbilad! paguai oila Lislus ,S3 LeS
alasiu N ad ey Lagas Ulggn 38T lilad! Jasd clile dail y3dls 3iled! agus g cillalasell ol yl| pusliall alasily

Osbd) elioSes Bl Wl biludl peeal Suge weans . Bllu jusail JCuga 5 She ansliudo )yl 10a 2

SLLL i guali ¢ 93
Types of Data Visualization

- ... ]: .l... QI—"!L_!._JI ! -a. - --
el AU p193Y) pldiwl

i 31 95 Ll il oo DL o2 L g lilead) jagumi plgil i
1y i (ym Ao 3 55 Lo i (Sl

s pal ol cdday p a0 Adas ) cillalasll <
Agild! agu i <

_l._fﬂf','.ll.l,;-,l,:,;.:' L1 <

) Sl sl dalazll <

.Ljil_'q_-ln-._rl*::

nl_l‘ﬁljlll-}_:h_rl “:\:

;.'._".__.__n_" _l;._ng_..._*u..f‘__ L.'__-:.._n_ _;._'2":-' e ol :3.36 UlE:\_l._-I



131

42

39
3
33
30
29
i |
18

15
S ALF LRI F I
e ﬁﬁ.ﬁffﬁﬂyf

Months

Monthly temperature
o

s (N1 DR PErStLT @ e SVETSZE TEMPErature sge=ma temperature

3 51t il 5 2l dacagil | ingy lain dalaies 13.37 JS2
L;;'l:l:%"]_ £l al j-_l-“jr wre

45

35

30
25
0
15
10

5 S S
,,;}f: Eﬁﬁﬁ‘ £ @F \#& 'P*‘H: ‘:ﬁxﬁ G&'&; d’ff qé'éb

Menths

Maonthly temperatur e

Ln

[ =]

B mintemperaiure B Gveragetemperature B msd temperature

35 gl ik yid  ggdendl] dnaagill peinga Aoy p& dalades 13,38 JEAN
L' 2 Aol | Alaiuyall g Ainiie it

41 .
38 P—_

35

e oo

32

29

dge of empoloyes

e
LT o

215

1 ]

23

20
1] 5 0 15 0

Years of experience

alsall pacy

Charts Cillakasti

Line Chart Jlasti Jakasal

Jiicue puail dad 8 PJﬁIgﬁ@:&hLuH}unS M}m&,la.-nﬂ.lnh:-.ﬂ
sl (19S5 La Bale  Aadivie ogladey @idll ols Jualig Auia) 5 458 g e
(339 Jateal| 5l @B g ool 1 pgonlly gl fio | o | puiiia 20V
s b O ¢pSias (g2l g gl 59 pa il il i3 2 il 2 L1 5L i
o | s e B3 aaie daglads @aay i€ dolei ¥l g cilga 2l LA S
A 315,20 udi D sy Jiis yuite e 38T A A 5lhag il

Bar Chart las il dalasl

Ladsy (o) a8Y1 spmtl e (5558 puitie puolic Jia oy ol dadaiell
ool 11 9ol @b I s Lge iy M5 (ye o liadl A5 @35 eVl a3
e La 3oke g il gl dyogac Agday il cllalazel) 03985 0 (1Sas - (o)
£l e apall Mling Buae¥l cillalies 3ysganll ks, 2| il lalaset
Aoy 20 cillalazell g At Aday )l cllalazed | o Aoy 2501 cillalasel |

ST PSW-PN E RN [ USWA POE PV ER AN RER T PRE DUt

Scatter Plot Jladidl! Jalasal)

o St bl il alasi el bl pogeaild g ,ls oo Ladill da Lozl
s ) gl L Cpag JS e 3 y0a0e Jolaidl olis 14585 9 cdalizel | ol yuaidl
Ol plasial cl€ag Lgad fios (o) 3 () Sasmmn e dadill oun p34s
ol i) @B (555 Lade g rnms e (43) IS Jras e sl @ o dalions
Cra e e 581 (9S00 lad il dalase () la Aaladie culib Lgnaal ja coas
3 yaioall @il el e il Jed) 3udaall3 e 36T aif dn  Jainll dalaial
Crodalin ¥ e LG dazill dadasel) oy o B alisea plgdl lling . (addsl)
(2 Y il bl ) il yuat



mcar = Bus = metro

ilaall Jau Al dagill Apeaill Coy ‘___‘-ll,,';l,;I dalasea:3.40 2N

12

10

M e of cmplopees
s - &

]

[1.4] 4.7 (7. 10

¥ears of saperisnos

{10, 13] {13, 1]

L 8 Il ;.|5,_L._.. 1__-._'__5:-. ;.E.__.__.;;__J_,.f.:-. i—_-:,_L.nJ:_".:._-hr_.a :3.41 |sadl

,_,-_-..._'.-:-_q.J'.I

(Matplotlib) ced Cisls Sile A G531 ko :3.12 Jguian)!

Pie Chart & i dalasl)

Lot @Bl eS8l 8 ) @ ladas pSladll ai iy dalaiea ga g 50000 dalased
soaall lia Adlni e 8% dalaiall 2ee Ao 15 € faT  Aiaaa 5B R =il puitl) jaadd
(Doughnut Charts) 4 gat i ds 251l i Sllatast) e a5l cllaba et E—_L-;.ﬁ Cye
i pSlat) Sliala sty (Half-Doughnut Pie Charts) i gl cawad Sllabasdiy
.(Multilayered Pie Charts) Sladati 3a4a%s

Histogram (g1 5301 7z ul! dalaine
o bl jageal ilia a bl inl (ol 3gtengll) )l Sall Z5al! dalaies T4
L B ad) Ll 365 gl aih 2 Lyt ot ity ey y 2 ciblabacel|
chabazeig'ol 30 s Lt o St B Ay Lak 3500 o Ruda il it et
JSi e ol s Lgeiy @iyl Blai 2 el asemy el dain s g1 S0l 25l
i JS 2 5593 sl bl suie 5 tae W1 g L) patady « ymad! Lgunns dlintio 3 aac ]

Crene s Lgt (5950 ) Siad g dualadlio Ol puiiie (o 2t goial | Sl Ll
A pal| ASLell fpe Wakate IS 2 A dlal) die JUR Locw lad (Gl Spa

(o8 AT (it e (51 B paiaal) S Ll (5950 O (a2 9 - s gl
LBy pod) A 53 g1 S gl (I s (L (§ gl | Doa@l g

Matplotlib Library cod Sabs Ole A0S

.:Lnuq.m'j%;dlgmjlsha_;a_qlfjin _11):._'1.“;1,,__,][5‘.3:-3.'.1131_‘1{.5 }JMLLL!W

Lgol cmia! iliSas 301 3 3ol L) inmy Lo 338 ol0s ggim3y e gy

Lday 52 Ualases S0, bar()
Lyt Ualade Sdc pie()
adalasl |l gie s set_title()

Yl oe e MW GliSarg @ gall 2015 ST uly ol dataiel! Jast
dalazea g 2 ol5lily @@ oliSes A Sl o2 alasinly 3.12 Joaadl 2

‘y’ _;.3:-.._43.,_..4...3 EE

set ylabel()

Sl e 2l cillalazes LaSY CtluNT o2ia A gyl 108 2 00y 5

K ot derguid Sy

wlalasdl o pas

set_xlabel()

show()

7o e gy ila 2e Lgslil Lt llalazed) (s oyl i)

Al s s S s pe (S s el ] ) ] g 1]

sl
arabic_reshaper <

bidi.algorithm <

LSLaD Lagiaing Sl el o 335 @l oty Aol oger 3,800 2 SV oma ol pdall Judi IS (e

lpip install arabic-reshaper
Ipip install python-bidi

'r1..-.-.-£.-.____ il ":"".""‘"'-'E.Jz'_?""' 3 .42 AL

1

2



%

n .

133

-

import matplotlib.pyplot as plt

import numpy as np

import arabic reshaper

from bidi.algorithm import get display

Bar Chart (o il Jalasall
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groupsB
groupsB
groupsB

v W g Crcalallg Adlall sie daiugtia Sl

data.groupby ([ " 4kidi'], as_indexsFalse) [['ouisfl foees’, 'Codedl £ puna’, "3l f pees’ ] ].mean() . round(8)

groupsB. sort_values(by=[ "4dsll F e’ ], ascending=False)
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reg =

groupsB.1loc[:5,0] .telist ()

studentsH = groupsB.ilec[:5,1].toli=st ()
teacherH = groupsB.iloc[:5,2].tolist ()
adminsH = groupsB.iloc[:5,3].tclist ()
print (rag)

print (studsntasH)

print (teacherH)

print (adminsH)
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reg = groupsB.iloc[:5,0].tolist() o Loz o1 1id ol LIS E
studentsH = groupsB.iloc[:5,1].tolist() : ’ )
teacherH = groupsB.iloc[:5,2] .teolist () BV pal eyl
adminsH = groupsB.iloc[:5,3] .tolist () k R Sy dos palt )

regCor = [get display(arabic reshaper.reshape(element)) for element in reg]
X = np.arange (len(reg)) & the label locations
width = 0.5 # the width of the bars

APV | P R

¥ This is a Matplotlib built-in style.

plt.style.use('fivethirtyeight')

rmadadnal | e ioendd ! ads
# Determine the size of the figure
fig, ax = plt.subplots(figsize=(10,6))

rectsl = ax.bar(x, studentsH, width, label=get display(arabic reshaper.reshape('diilbil ggaxs')))

# Reshape Arabic letters to display them correctly

regionsLabel = get display(arabic reshaper.reshape('ablLiall"))

meanLabel = get display(arabic reshaper.reshape('bwsisat! sa211"))

title = get display(arabic reshaper.reshape('ablis 5 Jadl «guauy!2¥ly gueldaaldly dalhil ggane'))
# Set the labels to the axes and the title to the Bar chart

ax.set xlabel (regionslLabel)

ax.set_ylabel (meanLabel)

ax.set title(title)

ax.set xticks(x, regCor)# show the wvalue under the bars
ax.legend() # show the legend

ax.bar label (rectsl, padding=3) ¥ show each bar's value on the top of the bar
fig.tight layout() # fit the chart in to the figure area
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fig, ax = plt.subplots(figsize=(10,0c))

studentslLabel = get _display(arabic_reshaper.reshape('4i.lbkll gganxs'))
teachersLabel = get display(arabic_reshaper.reshape('(isl=zall F3axs"))
adminsLabel = get_display(arabic reshaper.reshape ('jp.)! Y| geaxs'))

rectsl = ax.bar(x - width/3, studentsH, width, label=studentsLabel)
rects2 = ax.bar(x, teacherH, width, label=teachersLabel)
rects3 = ax.bar(x + width/3, adminsH, width, label=adminsLabel)

# Add some text for labels, title and custom x axis tick labels, etc.

regionslabel = get display(arabic reshaper.reshape('gklLi.11"))
meanlLabel = get_display(arabic reshaper.reshape ('busiall s12li'))
title = get display(arabic reshaper.reshape('ahlis 5 Jaisl a3l 0¥ly gualeally dallall gaana'}))

ax.set xlabel (regionsLabel)
ax.set ylabel (meanLabel)
ax.set title(title)

ax.set_xticks{x, regCor)
ax.legend()

ax.bar label (rectsl, padding=3)

ax.bar label (rects2, padding=3)
ax.bar label (rects3, padding=3)

fig.tight layout ()
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asl)l al> all | Pie Chart (s ,5101 dalasl |
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groupsP = data.groupby{['il- .01 "),as_index=False) [["; ! sY! pesnas','Gaalnadl foaxs',"Llbll geans']] . .mean().round(0)
groupsP = groupsP.sort values(by=["';. o' 27 pseas'], ascending=False)

groupspP
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fig, ax = plt.subplots(figsize=(10,6), subplot kw=dict (aspect="egual"))

#fcreate the lists for the slices

slices = groupsP.iloc[0,1:].telist()

labels = groupsP.columns([l:].tolist ()

labelsCor = [get display(arabic reshaper.reshape(element)) for element in labels]

# array which specifies the fraction of the radius with which to offset each wedge
explode = [0,0.1,0]

# create the pie chart
ax.pie(slices, labels=labelsCor, explode=explode, shadow=False, startangle=45, autopct='%1.1f%%',
wedgeprops={ 'edgecolor': 'black'})

title = get display(arabic reshaper.reshape (groupsP.iloc([0,0]))

AX.set title(title)

- %] T LI.I;.l_.II 3 51 IS.:.:.II \ 'hfﬁhﬁjiﬂﬁd1w'1;%¥
.__.__J._' R L l = i

( Sl dalas o) sglaal yailias )

136



(g5 dalazea fye 31 Lo (ggimmy WSE S Y

fig, ([axl,ax2], [ax3,axd]) = plt.subplots(2,6 2,6 figsize=(16,10), subplot kw=dict (aspect="egual"))

¥ First pie chart

slices = groupsP.iloc[0,1:].tolist ()

labels = groupsP.columns[l:].tolist()

labelsCor = [get_display(arabic_reshaper.reshape (element)) for element in labels]

axl.pie(slices, labels=labelsCor, shadow=False, startangle=45, autopct="%1.1f%%',
wedgeprops={ 'edgecolor': 'black'})

titlel = get_display(arabic_ reshaper.reshape (groupsP.iloc[0,0]))
axl.set title(titlel)

# Second pie chart

slices = groupsP.iloc[l,1:].tolist()

labels = groupsP.columns([l:].tolist()

labelsCor = [get display(arabic reshaper.reshape (element)) for element in labels]

ax2.pie(=zlices, labels=labelsCor, shadow=False, startangle=45, autopct='%1.1f%%',
wedgeprops={'edgecolor':'black'})

title2 = get display(arabic reshaper.reshape (groupsP.iloc[1,0]))
ax2.set title(title2)

# Third pie chart

slices = groupsP.iloc[2,1:].tolist ()

labels = groupsP.columns([1l:].tolist()

labelsCor = [get display(arabic reshaper.reshape (element)) for element in labels]

ax3.ple(slices, labels=labelsCor, shadow=False, startangle=45, autopct='%1.1f%%',
wedgeprops={'edgecolor': 'black'})

title3 = get_display(arabic_reshaper.reshape (groupsP.iloc[2,0]))
ax3.set title(title3)

¥ Fourth pie chart

slices = groupsP.iloc[3,1:].tolist ()

labels = groupsP.columns[l:].tolist()

labelsCor = [get display(arabic reshaper.reshape (element)) for element in labels]

axd.pie(slices, labels=labelsCor, shadow=False, startangle=45, autopct='%1.1f%%',
wedgeprops={'edgecolor': 'black'})

title4 = get_display(arabic_reshaper.reshape (groupsP.iloc[3,0]))
axd.set title(titled)
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Teachable Machine

Train a computer to recognize your
own images, sounds, & poses.

A fast, easy way to create machine learning models for
your sites, apps, and more - no expertise or coding
required.

] | ™ Teachable Machine x | =+ = o x
< c (1 httpsy//teachablemachine.withgoogle.com,/train A s B O | = @

= Teachable Machine

New Project

#8 Open an existing project from Drive. D Open an existing project from a file.
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©
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Image Project Audio Project Pose Project
Teach based on images, from Teach based on one-second-long Teach based on images, from
files or your webcam. sounds, from files or your files or your webcam.
microphone.
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New Image Project

Standard image model

Best for most uses

224x224px color images
Export to TensorFlow, TFLite, and TFjs
Model size: around Smib

= Teachable Machine J

'

Add Image Samples:
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Embedded image model
Best for microcontrollers

2ExP6px greyscale images
Export to TFLite for Microcontrollers, TFLite, and TF.s

Training

_‘ Class 2 &—”l

Add Image Samples:
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Train Model
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= Teachable Machine

Positive .

File b4 Add Image
x|
Choose images from your files, o
or drag & drop here

[

Import images from

Google Drive

M- &

Images will be cropped to square

= Teachable Machine

Positive

21Image Samples

Ck o \
Webcam  Upload

MNegative .
21 Image Samples

o+ BB g
Wiebcam Upload 'ﬁ_‘ﬁ:': &

[ Add aclass

= Teachable Machine

Positive

Add Image Samples:

L 4

Webcam Upload

Negative .

Add Image Samples:

Lk &

Webcam Upload

Train Model

Preview T Export Model

You must train a model on the left
before yvou can preaview it here.

| 2. Train your Model
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