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Using Python to Implement the Data Analysis for Dropout Rates and

Course Performances of Multiple-Enrolled Students
Student : Wu, Zih-Hao Advisor : Dr. Chiu, Hung-Pin

Department of Information Management
The M.I.LM. Program
Nan-Hua University

ABSTRACT

In view of the impact of the domestic minority, college students in D.C.
2006 to 2016 years showed negative growth, enrollment increasingly
competition, if the loss of students in school, the school is a big help. This
study uses the data mining technology to find out the factors such as the
loss rate of the students and the academic performance of the students, and
provide relevant suggestions to reduce the loss of students.

In this study, a total of 76 valid data were obtained. In the analysis of
the data, it was found that the academic performance of the students was
still recommended by the stars. The academic performance of the students
was still the most prominent part of the students. The academic
performance of the students was still the weakest. So academic
performance and student enrollment. In the part of the student's wastage,
related to the area of residence and admission. In the data mining part of
the discovery, to academic total score for the most important factor, school
enrollment and residential areas as the second factor, followed by gender
and class.

Keywords: python, decision tree, Multiple-enroll, course performances,

student dropout
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import numpy as np
import pandas as pd
import matplotlib.pyplot as plt
# 3% » Excel F#4%
df = pd.read_excel(r"D:\F* 7 # \## % \DataSet102.xIsx", encoding="utf8")
# % %] Pie B
groupbySex = df.groupby('{% %]").size(). reset index(name='counts')
#type(groupbySex) # DataFrame
print(groupbySex)
groupbySex.to_html(r'"D:\## % \sex.html")
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labels = groupbySex [+ %]']

ratings = groupbySex|['counts']

patches, texts, autotexts = plt.pie(ratings, labels=labels, autopct="%1.1{%%")
plt.legend(patches, labels, loc="best")

plt.title(" %] v 5")

plt.axis("equal")

plt.show()
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# RARRE
groupbyDropout = df.groupby('i %
").size().reset index(name='counts')
print(groupbyDropout)
groupbyDropout.to_html("D:\# % \Dropout.html")
labels = groupbyDropout['/* % ']
ratings = groupbyDropout['counts']
patches, texts, autotexts = plt.pie(ratings, labels=labels,

autopct="%1.1f%%")
plt.legend(patches, labels, loc="best")
plt.title(" e % 4 i "

plt.axis("equal")

plt.show()
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groupbyStatus = df. groupby('fr%%‘f & Ak ").size().reset_index(name='counts')
print(groupbyStatus)

groupbyStatus.to_html("D:\## % \status.html")

labels = groupbyStatus['j*&% A AE]
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ratings = groupbyStatus|'counts']

patches, texts, autotexts = plt.pie(ratings, labels=labels, autopct="%1.1{%%")
plt.legend(patches, labels, loc="best")

plt.title("i.%%‘i‘ A CRA A

plt.axis("equal")

plt.show()
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df2 = pd.read_excel(r"D:\## \& & = % 102_105.xlsx", encoding="ut{8")
df2[df2 == 0.0] = np.nan

groupbyAdmission = df2.groupby(' » & > ;%").mean()
print(groupbyAdmission)

groupbyAdmission.to_html("D:\## % \Admission.html")

labels=["102 £ # &","103 & & £","104 £ & B","105 & & & "]
index = np.arange(len(labels) * 4)

# A ;ﬁ—

admin_1 = groupbyAdmission.iloc[0]
#print(admin_1)

plt.bar(index[0::4], admin_1, label="1& * ¢ ")
#REIE

admin_2 = groupbyAdmission.iloc[1]
plt.bar(index[1::4], admin_2, label="% % 3& & ")
#oy A

admin_3 = groupbyAdmission.iloc[2]
plt.bar(index[2::4], admin_3, label="4 & 4~ 2 ")
# g

admin_4 = groupbyAdmission.iloc[3]
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plt.bar(index[3::4], admin 4, label="4 & 4 ")

plt.ylim((0, 100))

plt.legend(loc="upper center', ncol=len(groupbyAdmission.columns))
plt.xticks(index[ 1::4], labels)

plt.ylabel("- 5= 5 ")

plttitle(" » & > ;N &2 & ¥ £ )")

plt.show()
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s_groupbyArea = df.groupby(' & ¥ F")
def NumDropout(s):

ctr=0

for x in s:

ifx=="4&"
ctr=ctr+ 1
return ctr

groupbyArea =s_groupbyArea.agg({'% # z

""NumDropout}).rename(columns = {'§ 2 & 5L

)

print(groupbyArea)
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Eam | 0
EEe S 3
B (1 0
FRER& 8 2
itk 5 1
i 5 2
¥ 1 0
PR 4 1
&% 3 1
HRG 1 0
EMRR 4 1
=T (17 1

BRI © At

40



Y P IRy Rt
KA 5 A BB 4 o B2 N4 L e Python 42 5% #8 4
B 7
s_groupbyAdmin = df.groupby(' » & = ;")
groupbyAdmin =s_groupbyAdmin.agg({'§ 2 & %."'size', iir %

¥

""NumDropout}).rename(columns = {'¥ 4 &5 :’ ﬁ-*‘ué% S - P SR

#'})

#print(type(groupbyAdmin))

#print(groupbyAdmin.columns)

groupbyAdmin.loc[:, "+t "] = groupbyAdmin.loc[:, "iix % A #"]/
groupbyAdmin.loc[:, ",T%‘ua'é A #"

print(groupbyAdmin)

Python #% ;% 7§ 134 {7 % % 4o #7o1 !

% 4-6 AT R NBEETEAELBIER
BB AR AR AR LB

AT

B EEE 27 6 0.222222

LEHE 0 0.000000

R 45 10 0.222222
HEE 3 0 0.000000

d 2467 a0 AREREZHEY Y F L s Lk

0 fhht 5 A4E% 5 A Gy REAEE BAY L AR d i blg 5
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A He Python #2538 #§ 4o ™ #17 :

#  JEEE - AT BEE AR R AL
s_groupbyAreaAdmin = df.groupby(['A @i %', * » § > ;1)
groupbyArecaAdmin = s_groupbyArcaAdmin.agg({'5 # #F 5. 'size', "7 &

A

A

NumDropout}).rename(columns = {'§ 4 F 5" .’ ,T*u;é AEC, AT R
#'})
print(groupbyAreaAdmin)

groupbyAreaAdmin.to_html("groupbyAreaAdmin.html")

T A A s R

groupby() et * "R iy %7 o r F 230 P k¥

iy
T

EFH o agg AAHA B G BHREWER LTS

J*Ih;é A fcfei & A fiee

Python 42 3% £& (1134 (7 % % 40T #7
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4-8 -
% 4-8 PRORAG AT Z L
B B i
Key 55
Input el g%
Input FL% A-B
Input ok Sl FEAE S BAY G -REAE -HES
Input B A
Input B n A~-B~C-D-E
PredictOnly VI Yes ~ No

B8 ID3FE 7 B BASTRAC TR AL it 2

BLEA R A E R ot p P AR RS LR A RS A

FoASERFE R 90~ > BEEeh E F 80~89 2 & > C

RAET0~T92Z B D3 60-692F >a E #»E,Té—f:'f\] 60 & o &

4-9 @ ok oo

* 49 BARERMROZL]

Gender Admission | TotalScore Dropout |Area ChArea
Female |B Exam 7523 |C No Kaoh =T
Male A apply 63.72 |D No Ping e A
Male A apply 76.67 |C No Kaoh ST
Male A apply 86.6 B No Kaoh ST
Female |A apply 85.46 |B No Kaoh ST
Female |A apply 82.17 |B No Kaoh ST
Female |A apply 8225 |B No Kaoh ST
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Male A apply 7344 |C No Tain Bmm
Male A apply 7431 |C No Tain Bmm
Male A apply 68.43 D Yes Tain =]
Male A apply 7699 |C No Tain =]
Male A apply 7532 |C No Tain =]
Male A apply 7454 |C No Tain =y:ahii]
Male A apply 3737 |E Yes Tain =]
Male A apply 7423 |C No Yunl EhA
Male A apply 7994 |C No Chia SETeRA
Male A apply 63.14 D Yes Chia FETeRA
Male A apply 76.87 |C No Hual L
Male A apply 6348 |D No Taoy =
Male B apply 51.66 |E Yes Chia 32 Foah
Male B apply 72.18 |C Yes Taic =i alif]
Male B apply 7428 |C No Ping 355
Male B apply 66.08 D No Kaoh = ET
Male B apply PLYS ===C No Tain =0l
Male B apply 7765 |C No Chan (A
Male B apply 63.06 |D No Hsin B
Male B apply 7499 | FEE Yes Taoy MREH
Male B apply 80.15 |B No Taoy =N
Male A star 80.31 |B No Ping FEERNA
Male B Exam P —" Yes NewT wrabmi
Female (B Exam 87.58 |B Yes Taip =aini
Female |B Exam 85.89 B No Keel FFET
Female |B Exam 7901 |C No Taoy MRE T
Male B Exam 64.82 |D No Taic B
Male B Exam 70.82 |C No Taic B
Male B Exam 7872 |C No Taic B
Male B Exam 8227 |B No Taic B
Female |B Exam 7828 |C Yes Chan =
Male B Exam 83.86 |B No Chan =
Female |B Exam 7898 |C Yes Yunl ERR
Male B Exam 7852 |C No Tain =il
Male B Exam 8147 B No Tain =il
Male B Exam 7844 |C No Tain =il
Male B Exam 81.61 |B No Tain Brdm
Male B Exam 75.03 |C No Kaoh =T
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Male B Exam 7582 |C No Kaoh =T
Male B Exam 7811 |C Yes Kaoh =T
Male B Exam 67.03 |D No Kaoh = T
Female |B Exam 80.54 B No Kaoh ST
Male B Exam 79.89 |C Yes Hual (B
Male B Exam 7358 |C Yes NewT b
Male B Exam 766 |C No Kaoh ST
Male B Exam 7543 |C Yes Ping A
Male A Exam 7597 |C No Taip adbh
Male A Exam 59.58 |E No Chan A%
Male A Exam 73.65 |C No ChiC 3 7%

Male A Exam 7195 |C No Kaoh =T
Male A Exam 7181 |C No Kaoh =T
Male A Exam 7997 |C No Kaoh = T
Female |A Exam 84.29 |B No Ping e A
Male A Exam 8289 B No Taip adbm
Male A Exam 81.36  |B No NewT it
Male A Exam 7675 |C No NewT it
Male A Exam 7249 |C No NewT it
Male A Exam 80.13 |B No Chan A
Male A Exam 81.63 |B No Yunl AR
Male A Exam 89.7 B Yes Chia 32 T ik
Male A Exam J 66311 No Tain =321
Male A Exam 7169 |C No Kaoh =T
Male A Exam 7529 |C No Ping 5 B A
Male A Exam 7845 |C No Ping 5 B A
Male A Exam 71.4 C Yes Ping e A
Male A Exam 8097 |B No Hual TR
Male B Transfer 76.82 |C No Miao EEES
Male A Transfer 4521 [E No Yunl ERER
Male A Transfer 6821 D No Chia FEFiA

I

ID3 s Aehia & #2445 ¢

~ #7714 Python % ©# Id3Estimator ki * FFp|is 4 e Kt
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Bl o AP F R e 80%% 60 £ 5 iF & ' 3§ (training set) kiE
AR R T AL B (testing set) 2R T4 & 120%.5 16 £ -

KGR A KRR e B s o Python 4858 % 4o T A7on
Decision Tree: Id3Estimator

import numpy as np

import pandas as pd

from sklearn.model selection import train_test split

from id3 import Id3Estimator, export graphviz

# # » Excel FH#%

df _dm = pd.read_excel(r"D:\#* 7 # \# % \DataSet102_DM_e.xlsx",

encoding="utf8")

#print(df dm.head())

X =df dm[['Gender', 'Class', '"Admission’, 'Grade', 'Area']]

y = df dm["Dropout"]

xTrain, xTest, yTrain, yTest = train_test_split(X, y, test size=0.2,

random_state=1)

#print(len(xTrain))

#print(len(xTest))
feature names = xTrain.columns

input_data = np.array(xTrain.values.tolist())

target = np.array(yTrain.values.tolist())
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estimator = Id3Estimator(min_samples_split=5, gain_ratio=True)
estimator.fit(input_data, target, check input=True)
export graphviz(estimator.tree , "out.dot", feature names)

estimator.predict(xTest.values.tolist())

% Id3Estimator £ = ;i 4 3] 2 18 > 4ok £RRE 16 £
B r 0 R 14 TR AR g 8T 5% B
F g AT AP REH A AHE (T - dnd e o Rl R A
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f Kaoh KEE%MO NewT ™~ Pmg Taic Tam Tarmp Taoy Yunl Female “\Male
No No Yes
32) (3”) (1) 32) m (3f’) (1) (3”) (2)

4-6 L oA AR ERGAYED o fiE HY E]
d B 4-6 AT R T FARPAFIE A L Fehd & T
335 % Grade » 8- HRE > CHAF T2 3|7 §in4

DGR i AP@Ear%F3 e BESFEFL gind s |7
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Area /
Chan Chia Hsm Hual Kaoh Ke%hao Newm
Y A
No Yes No No No No No No No No No N
1) (1) (10/1) (1) [E)] (10/1) (10/1) (10/1) @ (10/1) (10/1) (1
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(wh/l(e el NlifN:wT Taic Tam Taip Taoy Yunl
No No Yes No No Yes No No
1) (1) @ (1/1) 21n) ) € (1) (17/8)
emale \Male
No
(2/1)
= Sh & hvA
4-8 B LRy S EL oy FEELE (a)
Class
\
— Grade
/ DX Hsin Hual
'
No No No No No Yes Gender
(16) — @) (2/1) (17/8) (1) (1) encer
f a%%ﬁﬂ%eu"f PIN: Tain Taip Taoy Yunl [Female
y
No No No No No Yes No No No No
3/2) (3/2) (3/2) (1) (3/2) (1) (3/2) (1) (3/2) (2)
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11. Travis Oliphant Numeric, 1995 # ; NumPy, 2006 & (2019 & 4 * 21
P) AT, 2k www.anumpy.org
12827 &~ > Mok (2008 & 1% 11 p) mikpf
4 =k :pandas.pydata.org °
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