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Scrapy, Beautiful Soup, Requests

NumPy, SciPy, pandas, TensorFlow, Keras, scikit-learn, XGBoost,

“ | ey 1/SLLCS dxndlae
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S ) e lidaw ¥ £ISAI
Sentence Transformers (LLMs ) 5 yuS31 4 gall) z3ledl g
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: J u pyte r Untltled (unsaved changes) P Logout
File Edit View Insert Kernel Widgets Help Trusted | & | Python 3 (ipykernel) O
+ | @A B || A ¥ | PRun|H C|M» | Code v

In [1]: | print ("Welcome to Jupyter Notebook") o

Welcome to Jupyter Notebook e

In [ ]: \
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Download as »
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Trusted Notebook
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C o (@ localhost:8888/notebooks/My%20first%2.. A & g 1y @ [ s s -
P Logout
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B Gyt sty
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OBt Jda G giuldt OLaSe

LS Cala g 33,k @laiie uall 18 29 bl pa Joladtl o e LSl aiion siuld) o I 3 bl 5 golaadl Guyadl 2
b Aol g 5,800 2 (5hly!

NumPy Library gliad 405

Ol 2 dsaal @lild! pe Jeall 4l 4080 ooy (Numerical Python) gaaatt o giald !t I (NUMPY) (gleed 308 @l 5o

($lasd AliSa E0US 5 3.3 g

:(Method) aauds 411

OHls dage Al oo olagainll Al add(arr1, arr2,...)
51 Lgas a3 @y (Object)
alvgaintl oy Itipl 1,arr2,...
L e e - (Class) azatt sl multiply(arrl,arr2,...
.np.add(arr1, arr2) ALl agaaall 2y nie ST G Aol ?; absolute(arr)
A daganll B cgnall dausll C“Jj maximum(arrl,arr2,...)

el o0 Ll Aol yiugs 5 ,She 2 Alaa 36513 £ LasL Tl

:(Array) aagaatf myList = [-3,-2,-1,0,1,2,3,4,5,5,5,6,7,8]
: *QDLHMO"@JE"A print (type (myList))
‘c__LE.“ e cali soa Blaisy) print (myList)

"LUL—E'J‘@'.‘U"“.’:'L@&’:"” <class 'list'>
[_31 _21 _11 01 1/ 2! 31 4! 5! SI 51 6! 7/ 81

s> 5,Sae 2 1ailB iy 13.10 Yl

ASLa Aalall @all delulat (absolute( ) aatkall deralt dauds g o ome ol pladll 108 2 5 glied 30800 a il

. )
O Sl (AGSe alidiul e
Leailly g plosiaY Low! Lgdaas \
oyl dlakaga LB import numpy as np
- = )

a = np.absolute (myList)

)\ print (a)
Q—ﬁ““-ﬂ-ﬂb.-‘j?‘-m“ [JEPS

A e el @3 akady ) lesd 28 alusil :3.11 <l
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Pandas Library (il 405

LIS (e Ol Oleg wling (gl dl (SIS Gamy bl (ol ol 208a 235

Il Jow Mt g ¢(INtEgers) dommal | 3le W) q.l_'.l:‘_.._ﬁto_;@_',‘:;‘td_uuigz);\_‘o. sl sl Aagiina ye 3,lue s(Series) Aluwluit| <
S(La e s (suldl LGSy ((Floats) a pcatt al8 ¥ g «(Strings)

JeS! Jee 3552 Jgaand 1 Lgpline gy sla¥1 5L @lily JSea 5o :(DataFrame) Sliked | ol <

ol yefian! (ySeas LaS (3 1 Lag ol 52l 5 0315281 (yea ) el (yoa bl 5o ol Aluadbiaia ¢ L] el iSiay Aol dilang dudlnd 0,518 I

<3119 JSON . SQLy «CSV g S| i cnliled) yalama ye il

Sleady (ol iy (iSe (3 SLAML N :3.4 J gknt

gaaalt SBLd | as Joa AT guad | S| pe Jaas OBLedt ¢1930

oldgane .(DataFrame) cliLed | | <(Series) alulisia LSS g1 931

.81 gl s ati s pllay SBL (e BV Slie pe Jolaly Y

. J813,8 1 g LB ,SIAM (ye v U g 3SIA A Al

bl £y | L o guaiy OLLLT Sl Al ATl

Series Object Alwlull| oIS
iy bl 2 AaSa al i ¥y o5 ,Sae 2 Gl il 358 el lile sy alall Al (518 I 3a5Lal oo Jugomts @i <Yl
sl clalade Bl 2 4t @l (IMport) !y 4alS Aol

import pandas as pd

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

- gt print (s)
0 -3
1 -2
2 -1
2 0
4 |
5 2 NIV CTISIC IS JU 9 B
6 3 ELiSe @8 dad Gl 9 5 po AL
; ;1 LgleS s 3,501 2 gatiinial
9 5
10 5 (.Mtﬂm)
11 6
12 7
13 8

Name: Numbers, dtype: intéd

Alealeal) (IS 3 AS1E Jhe3:3.12 (!



Attributes of Series Object Alwlull) ;IS Oilow
Allel] IS Lgal o cUSas 3 Lo g 5381 ilasad| Gy @i @3 3.5 Joand| 2

Al 31 Ol 3.5 J gk

:(Attribute) aewd!
Al Hldy @ AL adas pe dagd
Adadie ol y s ﬁlml,‘ ¥l .Mlﬁwl@.; name
[ (U I CU Y {1 (Y PR S

(grade) as s 4ol cilS, (student)
.student.grade Lgul 5,La¥ @ipd Al e S

(3 y Al (318 @3 cilS 131 (TrUe) wigs e 53

3 =a53 NaN dugatt 2

) . is_unique
.(Not a Number) Lady el (False) las o> 53 Lesla W1y

(0 dat) sl ALl (SIS 1S 13 (TrUe) wig oo 3

hasnans
.(False) ua,.?; Lgsla Wiy 33g3aa

Alabeat! 582 cledl ol aay il
# 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 1is: 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

Alaleat! SIS 2 elenad) 13,13 g
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DataFrame Object SLiLud Hlal alS
2 oS Cale pual Gl il 28 alusialy yiugs 5,Sae 2 o] clile g Jaall GlSas - JuuS | oo Lalimianly Lo guss 5891 20l 31531
el s 2 (3,8l 0y JuuS Y1 Cale) clalll oia 00sS3 o) I Zliss « s 35S

OS Library it allay 4GS

(dma) St e Lan¥ Caillg il dl 2 a0 L@T%‘(OS)M%L&&_;&A?\@I LiSas oy oladl Jaall Cala fya 3ozl
03] G cosgasd ol Il bl ity cAllygimn ol el

import os

3! 3 getewd
os.getcwd () C—

L Sl Jaall s e Juas |

C:\\Users\ \Documents\\Jupyter examples (get current working directory)

Juriall allad 358 13,14 gl

ol ol JuSY! Gale ga 1a

saudischoolsxlsx ~ pel Binary Academy  BA 0 =
File ﬂ Insert Page Layout Formulas Data Review View Help 7 Comments & Share
f’l & Calibri M| = = g?, Number ~| | [l Conditional Formatting ~ &H Insert v 0 @
PasE] E@ ~ B o U<||fe R = E = ~ @ % 9 [iZ Format as Table v %Delete ~ B | A
o & 52 = [ oo v | 89 [ZZ Cell Styles v [ Format v v Data
Clipboard R~ Font ~ Alignment ~ Number ~ Styles Cells Analysis ~
F2 v £ 0 v
E A
- 2oy Azkazall 1
826 JUSU palad ekl palazll 2L 2
1.040 BEVEEN PRV RIESN ] RV 3
190 Lols Ay A1) Assalt U | a
34.668 S 451yl dl> et RV 5
285 Iagios Lo Uyl U | 6
71 Lols Ay L Uyl U | 7
183 LSSt palas Lt Ayl =Y E;
16.018 O\ g dpalt 2uyl | 9
548 BEVEES) Alaugiall dloyalt =Y 10
63 Lols Ay Waugiall Apall L 1
119 DUSSH palad dlaugiall dlyalt 2L |12
16.544 31 dlagiall dl>yall Uyl 13
34 Lols Ay JUbYI 2Ly R (14
3.836 Sl JubY 5Ly L2u |15
149 Lasass A5yl Al et RV | 16
6.057 S A5yl Al et RV 17
56 S ks FARTIUR TR BU |18
2.216 S il Lo palt el |19
10 BEVEE dlagioll dlyalt L | 20
1.481 31 drwgiall dls ol L |21
1.030 S bl 5Ly LoU |22
380 O\ Alanyl dl>palt Uyl |23
40 O\ Alnwgiall dlyall 2uyl 124
74 S\ JubY o) LBt 25
C D ® .. | oobell | awiblls sielaalls ddbll <
Ready T?/A:cessibility'. Good to go @ E] -—h—+ 10

JuS! cals saudischools.xlsx :3.15 <l

St Fuate IS (yo @alall) 35139 B (o AaciGa oyl 1140 2 Lgartimiuior il OBLed| Ac gazme (o)

Uy 12 (o5 pat S| Cale Orlile pliiwiw) ELiSes . httPs://open.data.gov.sa dus gaud| A gty
.https://open.data.gov.sa/ar/pages/policies/license ds giat) SELed ) Oluluw el




data = pd.read excel (' saudischools.xlsx")

data

Oy foadn Cpadnall £ Al £ gana Angaall £53 Aagall Aglay) Akl
0 0 826  llals Ll ol 0
41 72 1040 Bas Adll Al e 1
10 123 190 Lalaiys  Aslay) dadl ol 2
;ﬁ :’}T‘:“'ﬁj} 1152 1843 34668 URFERE T Bty (ENGW ] ol 3
3 S0 Lileg JuSY Cale ;e 0 41 285 Lgas Al Al osle 4
st (ol 2.y g
0 18 215 el Al Al ooai 5592
0 40 154 PRSI HE (FE Y ool 5593
0 12 86 el Al Al ool 5594
0 3 15 TSI TR RG] oo 5595
0 2 19 ol JakYloal, ool 5596

5597 rows x 6 columns

@bl U <Lzl :3.16 J<al

Ot 3Ly A2 05 g AUSLWT Badone Jas AB g Bsl pB ELiSes Badale as (319l (e (i JwSH | ale HIS 13}

2 Ao Gl SIS (0 LT ) 3 Ciomy (< (Joaadt 4B 93 il iy 5 (Sheet_name) e »eilie (read_excel)
<N (aal) Ay i paiiw Lgild (AB gl Akt @t 13) . JuS W ale

Attributes of a DataFrame Object SLLd o) (AIS Slew

SBL sl (1S Slaw 3.6 J gt

ObLed s slay &3.,3 shape
(N xm) Slil el 2 jolialt Stlen X ;.\,:a&.j size
39ae ST Rarall g5 a5 dtypes
Gt sl 3es] slow! @.)3 columns
Boee Y slewly Bgamall sie E‘ﬂ axes

112



113

# Printing the table dimensions
data.shape

(5391; ©)

# 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 Loyl oy! dabiedl

object > yall
object dwyaall gas
inté4 ;Lé_l_b_sl goox s
inté4 Oradroll £ooo s
inté64 O Y g

dlalagie 1) Oladad ABlis| liSas
ka1 Bty B (H) planials e o
Jant (Bliad Laily Lainai o ¥ Jok o9
gl g Be 1 5aY Jguw yoms pdf plazial |

dtype: object

# Return the number of rows and the name of the cclumn

data.axes

[RangeIndex (start=0, stop=5587, step=1),

Index ([l gaaxe' ,'dwyasall gs5' ,'Asgall’ ,"dyylo¥l ddhiall’,
l-_-)l‘)?l g > T ’|-_l it ¢ > l],

dtype='object' ))/’

il Lo SIS e pamilnil alasiul :3.17 JSall

(il iSe B

oulily OlLe ¢1930 :3.7 J gt

G5l Olikes g3 ulubily Sk g3

£98 095z bedsle
Al ST Gl str or mixed object
.string.data acas
int int64
float float64
bool bool
NA datetime64
NA timedelta[ns]
NA category




Indexing 4w sgal!

B 3gall (s Gl s 2053 ISy Buae Y ol Cagdenll wyumit Lgeaiind Ul clienid] ol dmpminll slue Yl 4515 54 (INdeX) Lo 5gal!
oans Lt ol 3uael any Cagaall pren HLianl (e cue Bladl ! e Bladl (e ee Yy Cagdiall I3ume Hlasl gulol (S
A ygall 5T mllains g (Subset Selection) & ja Glilu 4e gase S| 35ec g Cas JS (o ans ol Biac¥l e s Cagaiall

A 503l Lgal sl oliSiay Gl (5L gM1 e ALY (any aali

A ygal) 2l g :3.8 J gt

.Q:ns.no.e‘,:j‘w,auma,:’. head()
S (0 85 W1 pusliall o 55 tail()

L 31 555 Oy sk g (SIS B pa8) @il oy value_counts()
(BN yuiall yu ygB hosd o 53 idxmax()
.‘_,sa‘anj.‘a.m‘w)@éa.ﬁé&.ﬁ idxmin()

Using Indexing in a Series Object Alulucl! (alS 2. A gl | Al di!
iligima ,S200 Yl ALl (518 ot LS casd g ALl (SIS e ok syl CiSlis 3l

print (s)
0 =3
1 -2
2 =i
3 0
4 i |
5 2
(<) 3
7 4
8 5
S 5
10 3
11 & R APPPRDN [ty
12 7
13 8

Name» Numbers, dtvpe: inte4

14



x=4
print ("the value of the index",x, "is",s[x])

the value of the index 4 is 1

# Return the first 2 rows of the series

s.head (2)
0 =3
1 =2

seald deds! BN daal)
head() ¢yiads st 2 gacatt
Walulial (ya JSI 5 a tail()
bled ity

Name: Numbers, dtype: intéd

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

S
10
11
12
13
Name: Numbers, dtype: inté4d

W -1 oy U n

# Return & count of the unique values of the series
s.value counts()

R W

Name: Numbers, dtype: inté4d

Aol (518 2 pgall alaiad 13,18 gl
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Using Indexing in DataFrame Object SLLd! jlaf (51S 2 A pgal ! af i)

# Printing the first 10 rows of the table

data.head (10)

SN foaaa  Gualrdl S gaan Akl fgaas Acplall £ Alapall A a0 ARkt

0 0 826 Sl ads ctasall o sl cald 0

4 72 1040 Lass Adlal Al el cabd 1
10 123 190 Ay s Adlayl il oall
1162 1843 34668 okt Adlayial wall
0 41 285 Laas Al Al oall

0 19 71 lelaiig Aidsd sl N
0 0 183 Jobs  gal sl N

462 980 16018 ol Aial sl
34 42 548 Las Al dla sl il

© 0O N 0O g A W N

2 28 63 Adadn g Al Al gl b
data.tail ()
) Eaada Cualaad) poana Al £ogana Algidi gl Alajall  Agglay) Alhara)
18 215 et Al s Ll oo 5592

40 154 gt JUlY Gl ol 5593

12 86 ERELE R RS ol 5594
3 15 g anad il ol 5695

O © FON © ES

2 19 e JELW el Jas 5596



# Acessing the dataframe attribute 'columns' to print the names of
# the table's columns
for col in data.columns:

print (col)

iyt oy dshiald
Loyl

dwysall ga
kil ggama
RS T e
020! 0¥ gaans

(.;.ug.,n,uagzmi slowl acua)

data.describe ()

O e Cpalnddl £ sane Al g gane

55697.000000 5597.000000 5597.000000 count
19.460175 89.610988  1110.124352 mean

Aals g puiviud 66.800341 192359535 2950.990275  std
o=t describe( ) 0000000  0.000000 0.000000  min
Jeolad yams

el A ¥ 0.000000 4.000000 31.000000 25%
1.000000 17.000000 136.000000  50%

10.000000 82.000000 808.000000  75%
1152.000000 2090.000000 36416.000000 max

bl Sl 518 2 ygall al il 13.19 Sl



:(Data filtering) oliled ! dawas

BT R G I

k}azl‘ il “.\‘J.Eu.u‘j by FN BN

ol g (2 pald 35

s 3 ySKae 2 At OMelall 3.9 J gt

Ol

and

or

not

# Return the elements of the
s[s > 0]

W -] 5 U

11
12
13
Name: Numbers, dtype: inté4

W ) U U oUW N

sf(s < =1) | (s > ¢8)]

0 -3
1 -2
12 7
13 8

Name: Numbers, dtype: inté4

# Printing not (s<0) => (s>=0)
si~(s! < 0)1]

W -] O U W

11,
12
13

W U U WO

A jor Ok Ao gane HLiis | 9l ObiLed! Audial

Filtering Data or Subset Selection

szt Gl G Jre I zLiss . LeleSh bl 2o garma 1 L3 Y oLl a2
485 Aegama )LanY Cllul (e yatall clia byl ey Bolinl ] it s sty alial
.(Boolean Indexing) aata it S VEIPARE P Jee¥ gl i of Ll Ll e
(@5 Aalaill & ygall @laiws Wl 10C 5 10C i ylo alasiwly 58353 ,5S91 Cusl ¥ <Yy

.iloc yloc gl

Boolean Indexing d.Glat| 4w pgal!

‘T.:,sfj .(Boolean Operator) B.gh.m.;.whit plasiwl Nzl
s Ed

09k e s> 3)Sae 2 Caline IS Agalaill o Selall

Alulal) (SIS Lle AN e aalan

series that satisfy the expression s>0

ALl LSS 2 bl 3dens 13.20 JSall
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Indexing with Loc and lloc Methods lloc g Loc « gtwi &0 du pgat)

ool 5L A 2 By gall gt 33 350, all (pan lOC 5 10C 33 Lo 13

.(Sm;}" ;LMT) 330mes Ciliaius = B.La.ciﬁ\j dgandl Hlis :loc<

(3ee¥g agiiall als)l) ssumll Ampminll slac¥l pslge 2 3uaeVly Bganall Hlimy siloc <
Joc( ) Gustels bl U] (518 alazind Gl 28V o olisl wldly

JOe3aoma (d3as (3 oY) Runa | Cagdiall delidat loc( ) Ayl auieiadi (JELN 128 2

# Choosing the first 5 rows of the columns 'dy,bVl dshioll' and 'dl>,oll’
data.loc[:4, ['dl>ya i1, "duyl oYl dahiall']]

Raall A lay) Adhral)

aicall el o=l 0
gy s all ERTSUI |
Alay) dla ol sall 2
il s all o=l 3

40l s ell ssl 4

Cpadazma (adses (3o oY) denadl Casanll Aol 13.21 JSA)

“Opae dgae 2330 Aagd Ll Al Bl sl Bgas deliday agdi JEL a2

# Print the rows of the dataframe that have a specific value in a specific column
data.locldatal['ayyl oyl dahia "] .disin(["d>Ld1", 'wloyi1'])]

Ol Esas Ol foanae Akl poaas Aegallig g sl A )ay) dzkal)

0 0 826  Uials el szl 0

41 72 1040 B Asayidl L i
10 123 190 4A-adns  Aslwylds ol sl 2
1152 1843 34668 e Ayl Lol 3
0 41 285 Jodas AUl Al al 4

3 54 391 olet Al Al il 4807

0 10 17 Josiat Ales gl Als Al 4808

0 0 1 Aeadys deeadidlnd sl 4809

3 62 387 gl Amdl Al sl 4810

10 18 220 ele kYl el wll 4811

1318 rows x 6 columns

Sama 3gee 2 B3uma agd gl Ul cliladl U] Cagiun el 13.22 KAl



dlaiall uslg sgee ia3gae (e 1ia bl HUsl gy s . studentsReg o (IR abibo Hls! Gddi, (JLULN a2

A st Ay

# Create a dataframe called studentsReg with two columns Region and Number of Students
studentsReg = data.loc[:, ["ddhll ggaxae',"'da)yloy¥! dahiall']]

studentsReg

5597 rows x 2 columns

# Print all

data.iloc[0]

o Loyl
=

oL il [N

826
0
0

Name: 0, dtype:

Adhll g gana  Aylay) Akl

826 caull 0
1040 AT I
190 a2
34668 a3
285 a4
215 oo 5592
154 o 5593
86 oo 5594
15 Jai 5595
19 oo 5596

studentsReg e was alily slb! Lasl :3.23 Kall

(UL U] e Jo¥) Caunll yunlic pran apamitiloc( ) das sk assiode (Y

[row] of the table

e
Al 1l Foaxs
Ogrodreldl Foaxa
G20 ! ¥ faew

object

Bl U e S Caall nlic delils :3.24 JSal



bl sl ye 33ume yuolic pudaie olial ale¥l 2.

# Print the element in the [row,ccl] position of the table
data.iloc[0, 3]

826

# Print the elements [start:end, start:end], the end is not I1ncluded
data.iloc[1:3, 0:3]

gl g 58 Al pall g jlayt Allazal
Lnas Ayl Al oalll 1
i dn s Ayl Al Ll oabll 2
\ SBLI sl e 33ama pslic dalids :3.25 JSall

M‘@}«Ahﬂ‘k%
onhaﬁ"' Oy Add&‘j@&‘
.23 1303m5'|

.studentsReg esbily Hls! oye o sgaall tya IVl 5 yduall Cagacnall deLlat for azis o (JUL) 128 2

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

828
1040
190
34868
285
71
183
16018
548
63

bl WY fegidall yuoliall :3.26 JSall
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:(Aggregate Function) acesittatis
Chgdm @b asdunl)ablue agsadls
U By Lon Lgarand @ Ul 9 33usle

B985 g0 daid o S
SUM 3o Lo gty Y1 pazmall 19

.means «miny .maxs ccounts

.aléj}'l 4oild £ gamme p> I

Grouping and Aggregating aexil! g Ole gaxd|
d;tﬂalgjﬁgLallbgaag‘,lc :LJ{CDLCﬁJ:FJ‘érCDLJkHJ‘aJE&AqLﬂJhMDLL:CrdqjaﬁA‘QLJJLHﬁ
.(df.groupby()) iads,

gl JS 2 AL 3,82 1 s JunsY Uily Ao game clynd O Juzed (JUEL Jarws b
Cﬁ&;ﬁJLELHB‘cé;AdQJJJoAACJULHJ‘leugnéng+c>U‘AAcab);Aérg*éJJC;S|bl
sl @bl e (SUm()) gomazel! 3315 Godats " Gu pall" 3gae G Ll 02

Aacexd! J1 gt :3.10 J gt

Groupby dadsy
Groupby Method
sum <L groupby( ) s fl‘._\:.!'_.l_w\e

B Y1 2a3EY a8 kel g 3

cdalize s CDL‘d*QQLAL’Q dlllihg r*yudﬁ

ALY AGSEY Lia ¥ suall a3

BNERH (PRSI PR

max <

ﬁubL“d"t}?iér‘AA‘ﬂJﬂL“HCﬂC;;ﬁﬁ
min sl Sy Ll bt
mean

s

sl gl agasdl bl sl 2 df.groupby( ) dads sl 2ed) s aalaal

Aalaie JS 2 Hllall pyema oy @gialail Loy Lllall ety psiie JUL 1282

# Create a dataframe with two rows, one being Regions and
# the other one the total number of students of each region
studentsReg.groupby ("4l oY1 dihiail ") .sum()

Akl g pans
A 0y Ablaza)
84464 ald
151527 dsall

88482  Adladl 35aal)
G| o SUM adis

) ) 1473236 ol
A el Il 909884 EE PO
ol 2Sa Lgee i 292996 puscl
443254 35t Ans)

205673 Ao

354608 NS

162609 Jia

480060 s

1421176 Sl i

145397 Sl

a1y 3geas UL S| awemd df.groupby( ) dads s sl :3.27 Yl

122



ML}S%M‘ t}ww&]j Ll_l.m‘).d‘ P@Z’Lﬁjr\gﬁﬂau ‘U:'JL."J“ LZ&}ZLJL\J‘ G_m_:;"u ‘Qj.zlgu U\:J.i [KV-9CH

# Group by two columns, first group the table by Region and .
# then by Level and for each group calculate the total NumOfStud Sl dah il dcgams
data.groupby (["ils> el ', "3y oY1 dihiall'],as_index=False) ['4i)bll gsaxo'].sum()

Al g gara Asjal) Ay Al

553 aiosall adlell W 0

40495 Al dla Ll EIRITI |

18386 Al Al LW 2

as_index=false dais @3 e s

(2038 0ergadl 055 5872  JulW Ll wy 4

elowd (o Yot circal

.3..\.@;}’\ 1941 eisall addesll s 60

75462  Agtaylilsal st 61

29097  Asalds S 62

31688 Aausidl dasll sl 63

7209 JubY) =l S 64

65 rows x 3 columns
sk 3urac] 2 il ol caemd df.groupby( ) ads al il :3.28 JSal kil degans
EPUERY]

Adlaie JS2 cralall fgazmag ddlall

# Create a table with one column for Regions, one column for total #Students and one for total #Teachers
studentsTeachers = data.loc[:, ['guelzeldl ggane','dlhll goaxs',"dyylo¥l dzhiall']]

studentsTeachers = studentsTeachers.groupby ('di,yloy! dihiall') [['guslzell gganae','dilhll gsaxo']].sum()
studentsTeachers

Gpled gpane Al g gare

Al Al
11092 84464 Aaldl
12503 151527 gl

7156 88482  Adledll agasl)

114635 1473236 i
62982 909884 B,
29971 292996 el

37617 443254 5yl Ay

16048 205673 st
26487 354608 ol
17289 162609 da
46865 480060 e

108309 1421176 gl e
10039 145397 St

sl blll ;5548 Cakuall sganll iuusdy df.groupby( ) sy alasl 13.29 (<



Data Cleaning SLiLud) cadas
Qu\:&d‘ .“:.... Y ) 3
bl oia cads 131 el Lo ladl bl de gamma (pe 28301y ol ddgall ol 5,,S1 bl

CM‘;@‘LPQDL&J‘M . o epn .
s Ll 255 (19S5 3l 1 a LeS

9 dmmeall 2 el atly) of
oo yud JSi Aanil! ol Aa 3
Ao gazma (pa AU i 1 35,S11

bl

SOl adails ahllsg:3.11 J o)t Sk 7!

‘s)pab@ygmmmwaﬁsgﬁ duplicated()
Asylalt Lids) t)ha!
3 ]
LS| Ac gamme 2 By pall @it a5 value_counts() :
SBL A gasme (o 28518 Als ST Ailate Aeid p isnull()
A& LAl B gaal! Calioy dropna()
bl Cadais dulee 13,30 gl

Duplicated Data 3,5t/ SLLS

sia lasy df.duplicated( ) Zadsshl aniiws ol cliSags 35 ,Se sbily e (55955 vl Lol G ULl Ao game colS 13] Las Gamill
88 abily Gle il o oo JSI dalnle Aad daylngl|

Byt abilul (True) wlgw <

235,88 ,ue el :(False) Uas <

LBl degama 2 3,81 «_ﬂb}a.‘a.”tﬂxd,abﬂ\ 4 S (§ y

dup = data.duplicated()

# To see how many duplicated rows there are in the table
dup.value counts()
False 54286

True 171
dtype’s inté4 .\

df.duplicated( ) aalss alasl :3.31 sl
EECON (F A (N
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13S0 s 171 by Anladl bl degama 2 an g
ﬁ))Sl‘;é}&zﬂll%uiﬂ‘alﬁ;ﬁ&:ﬁnb+>‘drOp_dUp“CHtES()&AgégﬁAéluﬁué}iu;nal&;él:d

.3))5.1‘ d}ma.” a_nj‘;c)ﬁ&.zilﬂ d.\_v Aonladl QL'L_H.H Zm}g:gu Q:t..\:.:td.\:dc ‘EJJS.U d}ma_” [-NES Jan

# Now remove duplicated rows from the table
data = data.drop_duplicates()

dup = data.duplicated ()

dup.value counts ()

False 5426
dtvpe: inté4

drop_duplicates() dals alasial :3.32 J<a

Empty Cells 4& ylat) Lot

Balaie ded a3 do dAta.iSNUN( ) auls al aieiend LiSes 1535 5he 1d Lgs by Bualil il e gama cilS 13] Las 3amil
Bl e pama (ya 2l I

aalall Ll (True) wigw <

liad) LU «(False) Was <

bl e gama 222 5Lall LI ne cliSas o 6 i

c3gae JSI A2 Lt L Corutien JEL 1202

# get the number of empty cells per column
missing values count = data.isnull () .sum()
missing values count

4oyt oyl dahiall 12 LAl LM ane
e ges JS B
Lwjdatl g -
Ldhll gsans
e i
02200 3¥ 1 gaexa
dtype: inte4

[ N R L B |

Sgee JSI A2 LA LI ae 13,33 Ul
cdgac JSAQTZ\.QJL:J‘ Lj){:dl dde a_'j) d.\.&a:\
el Cagaiatl (Bl pyaig «dropna( ) aads, pasid (Bgdall ola Lol

gl 638 A1 (e 3amll el Rl @llad! Ao gama g clide (32 LAl Cagaall Cals e



# Drop the missing values
data = data.dropna /()

missing values count = data.isnull () .sum()
missing values count

i__;_)l_\,?!l aabhia il

oy all

dwydell g£55

bl goama

Ot roll g oanxa

o2 oY gaene
dtype: inté4d

[l = B e B oo B @ B &

42 lall Caganll (ol :3.34 KA
Wrong Data ddolaf) SLLL
Jmandl cliSay ¥ sty Aol bl Ao gazma 2 JUL S e 215 il e ol 2uolidl cbildl fegazme gsiod ud Gl Gan 2
(Ll Ae gama sotael B3Il al3,Y1 (ye Gamtin JULI 1202
ol Lgais 2 e 55 s clila L) Ll oigy Jond 130e 5,8 ol clle bl Ao gazme e 3L Laslitel (S 3l @il pa5 aaiay
o] s Ll

# Check if there are negative elements in the columns that have numbers
data[data[ "Ll g 5es"] <0].nunique()

0 Ay whid

0 Ladl
%) @JA@D g
3 ULl g jene
3 Opaleall £ 5o
3 OpolaY) g sane
dtype: int64

data[data[ 'crledl & 50"] <0].nunique()

2} Lyl aakadl
0 Haall
0 A g5
3 ULl g jene
3
3
d

type: int64

data[data[ "cu)a¥) gses"] <0].nunique()

0 Ay whud

) ks, 53
0 Ll g g
3 Al g jens
3 Opeladl @ sane
3 GESY) & sana
dtype: _int64

ALl 3,91 ¢ye 3aml :3.35 JSall
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.100 91 {pa (Al gdie @8 ) dclidat random.randrange() dads g pudniwlg 4! gdal | AGSI 3 ) g 0

"tourist-indicators.xlIsx" @uw¥L JuS|cale 3)gwly Glmga 2 5o 5 ,Sae ridl e
ol ObLo HUe1 2 18" Jeall 48y o <
b Hlsl JS& adst <
OLLad I Ac gamme (3o 3gac JS 2 &3 5t OLLed 1§53 adot <

ObLed A game suiact slowl pdo! <



(ML 089 ol | (s pard 1 2 gy gl i) Lot | e gasms Al e
o) O glald | ulome T3 (re (543188l sue e (G g doua Bluluie (SIS Gasl <
Sl 008 o Akl (o B giuo 5129 zhewd | dctal LAY it g (B Y| ot f in gl <
B gaall GUUE A5 o8 lgis T LLia OIS 1319 32528t 19 Auwlil! il @Bl 48 pad Alelcd | (oo Gass <

500 [y ;ST @al 33LE ol 500 et f sue adot <

1 (as Oblo Hlel 2 La1 819 "tourist-indicators.xlsx" calt! 'ye "18" Joaall 48 59 ol 0
3392l 5y ,Stl @uall 48 yat LgleSL Oliled | Ao gase wai <
5y ySH B gauall sac g 52 gaall @atl sae pulel <
5352801 @ual| Ol B gaually 3),S1 agawml |l AL @8 <

Jdlate JSI g3 (pe dde ST Cdadiul G pgddl alm g (gl le sl SBLL Hlel e @d <
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SBLd! s guald 951
Types of Data Visualization

Calidne JSdo OLSLad Jodad pi
Imgiald ALLBL p9¥ pldwly

i T g9 st Elode ey L OLiLed! o g alildl g plgil 381
R e (S ey yadl adasl) eollalazt <
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laaill dalaxlf <
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Line Chart 9!;54! dalasl

257ll 9580 Le Bale  Aaydicun doglades @uall oia Juatig ke ) 3,58 Sue e
S5 Sl | 5l @B 5 el 1 55ty gl Jin | cionn yiiie 20Y)
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Bar Chart (Jlay yid! dakaist)
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Scatter Plot (az i dakasxt)
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arabic_reshaper <

bidi.algorithm <

LA Legiing (oS orila o35 @y sl Tolindl g 3,Sa0 2 3V oma ol plaill s M5 (e

Ipip install arabic-reshaper
Ipip install python-bidi
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import matplotlib.pyplot as plt
import numpy as np

import arabic reshaper

from bidi.algorithm import get display

53 5l | Lt :3.43 i)
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groupsB = data.groupby ([ 'L b)) ikidl'] as_index=False) [['cuylYl ¢ seas’, 'oadedl £ sens’ ) 'kl ¢ 5020’ ]].mean() . round(0)
groupsB = groupsB.sort_values(by=[ "4kl ¢s.."],ascending=False)
groupsB
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reg = groupsB.iloc[:5,0] .tolist ()
studentsH = groupsB.iloc[:5,1].tolist ()
teacherH = groupsB.iloc[:5,2].tolist ()
adminsH = groupsB.iloc[:5,3].tolist()
print (reg)

print (studentsH)

print (teacherH)

print (adminsH)
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reg = groupsB.iloc[:5,0].tolist () Tadad! 14s Al CUS
studentsH = groupsB.iloc[:5,1].tolist () o -
teacherH = groupsB.iloc[:5,2].tolist () uq;»?‘ua,ﬂ‘g?‘f#‘
adminsH = groupsB.iloc[:5,3].tolist () o Sl A pal)
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

.z¢¢¢¥|ag3u;g ‘\

\\

# This is a Matplotlib built-in style.

plt.style.use('fivethirtyeight"') R
dalasall e Teowidf g

# 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 ('ai bl ¢gaxs")))

# Reshape Arabic letters to display them correctly

regionsLabel = get display(arabic_reshaper.reshape ('gblioil"'))

meanLabel = get display(arabic reshaper.reshape ('bwgioll suzl1i"))

title = get display(arabic reshaper.reshape('gblis 5 ol 022! 0¥l g goadrally bkl gganse'))

# Set the labels to the axes and the title to the Bar chart
ax.set_xlabel(regionsLabel)

ax.set_ylabel (meanLabel)

ax.set title(title)

ax.set_xticks(x, regCor) # show the value 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=(10,6))

studentsLabel = get display(arabic reshaper.reshape('aiilhil ggaxo"))
teachersLabel = get_display(arabic_reshaper.reshape ('guoelzall ggoaxo"))
adminsLabel = get display(arabic reshaper.reshape ('guio)! 2¥! sgaxs"))

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 ('gblio "))
meanLabel = get display(arabic_reshaper.reshape ('bwgiall sazll'))
title = get display(arabic reshaper.reshape ('3abli S Jasl o)l 0¥l g gueldrally dallll ggaxo'))

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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groupsP = data.groupby (['il>jall '],as_index:False) [['ga)! 0¥ goana', "gaoadrall ggaxe','dilhll ssaxs']].mean() .round(0)
groupsP = groupsP.sort_values (by=['gao)!2¥! gsaxs'],ascending=False)
groupsP
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fig, ax = plt.subplots(figsize=(10,6), subplot kw=dict (aspect="egual"))

#create the lists for the slices

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

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)
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fig, (l[axl,ax2], [ax3,ax4]) = plt.subplots(2,2,figsize=(16,10), subplot kw=dict (aspect="equal"))

# 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='%1.1£%%',
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[l1:].tolist()

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

ax2.pie(slices, labels=labelsCor, shadow=False, startangle=45, autopct='%1.1£%%',
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[l:].tolist()

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

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

titled = 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.
......-u||||||||||||||||---|||||||um.|||]‘| ’“I[u...n:.-..m[’] 'l"[lu..

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

New Project

#\ Open an existing project from Drive. [ Open an existing project from a file.

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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T Teachable Machine

= &) https://teachablemachine.withgoogle.com/train

New Image Project

Standard image model

Best for most uses

224x224px color images
Export to TensorFlow, TFLite, and TF.js

Model size: around 5mb

= Teachable Machine

Class1 7

Add Image Samples:

Ck Al
Webcam Upload

Not syncing @1 L0

Embedded image model
Best for microcontrollers

96x96px greyscale images

Export to TFLite for Microcontrollers, TFLite, and TF.js
Model size: around 500kb

See what hardware supports these models.

Training

Class2 7/

Add Image Samples:

] &

Goo, . ..... Webcam Upload
00e,°%, oo

Train Model
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= Teachable Machine

Positive /
File X Add Image

(3]

Choose images from your files, o
or drag & drop here

o
Import images from
Google Drive

M- N

Images will be cropped to square

= Teachable Machine

Positive /

21Image Samples

()} &

\\
Webcam Upload \
. Training

Negative 7

21Image Samples

(] &

Webcam Upload

= Teachable Machine

Positive /

Add Image Samples:

C e
Webcam Upload
Negative /

Add Image Samples:

O &

Webcam Upload

o=

\ Preview T Export Model
\\_ Train Model

You must train a model on the left
before you can preview it here.

2. Train your Model X

Now that you have two classes, you
can train your model here (or add
more classes).
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