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age Age
anaemia Decrease of red blood cells or hemoglobin (boolean)
creatinine_phosphokinase Level of the CPK enzyme in the blood (mcg/L)
diabetes If the patient has diabetes (boolean)
ejection_fraction Percentage of blood leaving the heart at each
contraction (percentage)
high blood pressure If the patient has hypertension (boolean)
platelets Platelets in the blood (kiloplatelets/mL)
serum_creatinine Level of serum creatinine in the blood (mg/dL)
serum_sodium Level of serum sodium in the blood (mEq/L)
sex Woman or man (binary)
smoking If the patient smokes or not (boolean)
time Follow-up period (days)
DEATH EVENT If the patient deceased during the follow-up period
(boolean)
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Fho APABRELFRELE G HLE -
[ 1 # RBREER%E
df.isnull().sum()
age 2]
anaemia 2]
creatinine_phosphokinase 2]
diabetes 2]
ejection_fraction 2]
high_blood_pressure 2]
platelets 2]
serum_creatinine 2]
serum_sodium 2]
sex 2]
smoking 2]
time o
DEATH_EVENT e
dtype: inté4
Bl L AT R g4 w
FERA A B2 15 0 0 REMTR L B o fitict o
© ¢ THEBRENRR
df.info()
[» <class 'pandas.core.frame.DataFrame’>
RangeIndex: 299 entries, @ to 298
Data columns (total 13 columns):
#  Column Non-Null Count Dtype
0 age 299 non-null float64
1 anaemia 299 non-null int64
2 creatinine_phosphokinase 299 non-null inte4
3  diabetes 299 non-null int64
4  ejection_fraction 299 non-null int64
5 high blood pressure 299 non-null int64
6 platelets 299 non-null float64
7 serum_creatinine 299 non-null float64
8  serum_sodium 299 non-null int64
9  sex 299 non-null inte4
10 smoking 299 non-null int64
11 time 299 non-null int64
12 DEATH_EVENT 299 non-null int64
dtypes: float64(3), inte4(10)
memory usage: 30.5 KB
B 2. A
BFoAPL

FOR B R
SR U SR

L pesc Fenfpd B 23 0 2 & 8t DEATH_EVENT
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age anaemia creatinine_phosphokinase diabetes
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4% 50 60 70 80 90 00 04 06 08 10 0 2000 4000 6000 8000 0. 02 04 06 08
ejection_fraction high_blood_pressure platelets serum_creatinine
50 200
80
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20 30
100 0
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» 50 10 20
1s 1l ° o
20 40 60 B0 0.0 02 04 0.6 o8 10 o 200000 400000 600000 800000 2 4 6 8
serum_sodium sex smoking time
200
a0
200 50
0 150 180 125
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20 100 100 75
50
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120 130 140 00 02 04 06 08 10 00 02 04 06 08 L0 0 50 100 150 200 250
DEATH_EVENT
200
150
100
0
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100

age -0.082 0.1 0.06 0.093 -0.052 0.16 -0.046 0.065 0.019 -0.22 0.25
anaemia - -0.013 0.032 0.038 -0.044 0.052 0.042 -0.095 -0.11 0.14 0.066 075
creatinine_phosphokinase - -0.082 0.08 0.0024 -0.0093 0.063
- 050
diabetes - 0.1 -0.013 -0.16 -0.15 0.034 -0.0019
ejection_fraction -  0.06 0.032 -0.15 -0.067 0.042 -0.27
-0.25
high_blood_pressure - 0.093 0.038 0.1 -0.056 0.2 0.079
platelets - -0.052 -0.044 -0.13 0.028 0.011 -0.049 - 0.00
serum_creatinine - 0.16 0.052 0.007 -0.027 -0.15 0.29
-—0.25
serum_sodium - -0.046 0.042 0.0048
sex - 0.065 -0.095 0.08 -0.16 -0.15 0.1 =0.13 0.007
- -0.50
smoking - 0.019 -0.11 0.0024 -0.15 -0.067 -0.056 0.028 -0.027
=0.75
time - -0.22 -0.14 -0.0093 0.034 0.042 -0.2 0.011 -0.15
DEATH_EVENT - 0.25 0.066 0.063 -0.0019 -0.27 0.079 -0.049 0.29 0.2
' ' ' i i i i i ' ' ' " -1.00
@
] £ 2 g 2 2] ] 3 K] = >
2 % K] o o ® @ 2 g o
s 2 5 pat s - 2 ] !
5 < i S E =
@a k=l v ! El <
2 B 8 E g o
= D 3 2 ]
o T o &
£ (=]
= £
o
@
S
%2 % s 2z
B 5. % B ep B %
. s PO V-2 . ) v gag Y . H H H
VB 6 EcE S NER PN E R R H S D age, ejection_fraction,

serum_creatinine, serum_sodium, time %

35 age i FEMELFE A 4

Bofs o TR BT R R R £ H A

° from sklearn import preprocessing

IOBER R AP R RS S
v 3 d-age HEcH ~ TR

o

RFFERERE -

from sklearn.model selection import train_test_split

#sc = preprocessing.MinMaxScaler()
sc = preprocessing.StandardScaler()

x_scale=sc.fit_transform(x)

x_train,x_test,y train,y test=train test split(x scale,y,test size=0.3,random_state=56)

Bl 6. mficiE > S I E & FHchip i Gk
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(1). Logistic Regression #-{&i

A4 * Random Search T 4 &35 > 4wB 7> $ I 2R B 2ehddice
% I solver = ‘newton-cg’, random_state = 72, penalty = ‘12°, max_iter = 100,
C=02° ¥y Solice &3 » PR ERE > FD2 /it s 80% -

L
v

% : @Grid Search }¥ Random Search = &
FBciE b 2INEE - X KBS

WA TRl b7 s eE- e E

° from sklearn.linear_model import LogisticRegression

import numpy as np
import sklearn

from sklearn.model_selection import RandomizedSearchCV

param_dist = {
‘penalty’:['11',"'12"],
‘C': [@.2, ©0.5, 0.8, 1.0, 1.5],

‘solver’: ['newton-cg', 'lbfgs’, 'liblinear', ‘'sag', 'saga'],
‘max_iter' : [100, 208, 300, 400],

‘random_state':range(0,100,1)
}

clf = LogisticRegression(random_state = 1)

LR_random = RandomizedSearchCV(estimator = clf, param_distributions = param_dist,
n_iter=100, cv=3, verbose=2, random_state=42, n_jobs=-1)

LR_random.fit(x_train,y_train)
LR_random.best_params_

B 7. 9 RBAEE b AR 5 AR

° from sklearn.linear_model import LogisticRegression

C»

# BIllogisticiEH!

clf = LogisticRegression(solver="newton-cg', penalty= '12', max_iter= 208, C = 0.2, random_state=7/2)

# ERIIFEREFERR

clf . fit(x_train, y_train)
# ERIAER
y_pred = clf.predict(x_train)

clf.fit(x_train, y_train)

y_pred = clf.predict(x_test)

accuracy = accuracy_score(y_test, y_pred)
print("Accuracy:", accuracy*100)

Accuracy: 80.0

Bl 8. #-E Tend{iiw §F
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(2). K Neighbors Classifier
B % > 1 KNeighbors en7f 3% S 88 (733" > L d B i o

clf = ENeighborsClassifier (n _neighbors=5)
clf. fit(x_train, ¥_train)

v_pred = clf.predict(z_test)

accuracy = accuracy scorely test, v _pred)

primt(“Acouracy:”,  accuracy*100)
print {classification_reportiy_test, v_pred))

bdoouracy: 86,0
Bl 9. KNeighbors 7 3% % #c2"

H % i2 {7 GridSearchCV 7 7l & 42 23 -

k_range = listirange(l, 31)}
param_grid = dictin neighbors=k_range, weights=["wniform’, “distance’], algorithm=["autc’, “ball_tree’, ’“kd_ tree’, “brute’ ]}

# defining parameter range

grid = GridSearchCV(KNeighborsClassifier(), param_grid, ow=10, scoring="accuracy , return_train_score=False, verbose=1)
# fitting the model for grid search

grid_search=grid.fit (x_train, v_train)

# print best parameter after tuning

print (grid.best_params_}

# print how our model lookz after hyper-parameter tuning
print (grid.best_estimator_)

Fitting 10 folds for each of 240 candidates, totalling 2400 fits
{"algorithm: "aute’, "n_neighbors’: 6, “weights': "wuniform’}
ENeighborsClassifier (n_neighbors=6)

@B 10. KNeighbors %-#icif i
BRI R A o

grid predictions = grid.predictiz_test)

accuracy = accuracy_scorel(y_test, grid_predictions)
print (“Accuracy: ¥, accuracy#100)
# print classification report

printiclassification_report (v_test, grid_predictions))

bocuracy: 88, 33333333333333
B 11. KNeighbors %-#cif it (& ®m &

% 0% S@icikit 2 KNeighbors #-73] ¥ ar & 38 2 0 #0033 B S 8icis 9 R eh
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(3). Support Vector Classification * 3% & ¥ & %f

7 s

x_

train, =x_test, ¥_train, ¥ _test = train_test_split(x, ¥. test_size=0.2,

clf = svm SVC()

clf.fit (x_train, ¥ _train)

v_pred = clf.predict(x_test)

k = clf._gamma

print (k)

accuracy = accuracy_scorely_test, y_pred)

print (“Accuracy: ¥,  accuracy#100)
print {classification_report (y_test., v _pred))

4,

9978391596233096e-05

Aoouracy: 90,0

H = o

7

B 12.SVC 5% 28" R

it 7 GridSearchCV & 7| f 4z S8k o

# defining parameter range

12 SVC ek e FHCEI R BB E A o

param_gzrid = {°C’: [0.1, 1, 10, 100, 1o0o],
Tgamma’:  [1, 0.1, 0.01, 0,001, 0.0001]
"kernel’: [ linear’, “rbf’, “=igmoid’]}
= GridSearchC¥(zwm. SVCi), param grid, refit = True, wverbose

grid

# fitting the model for grid =search
grid. fit(x_train, v_train)

# print best parameter after tuning

print(grid.best_params )

# print how our model looks after hyper—parameter tuning

print {grid. best_estimator )

e

© 10, Tgamma’: 0.0001, "kernel’: "rbf’}

SWC(C=10, gamma=0.0001)

- W T

&
Wiy o

B 13.SVC %8 it
RERR -

grid predictions = grid.predictix_test)

accuracy = accuracy_scorely_test, grid_predictions)

primt{“Acouracy: ¥, accuracy*100)
# print claszzification report

print (classification_reportiy_test, grid_predictions))

Aoouracy: 88, 33333333333333

Bl 14.SVC %-#icifp i 2 B ik

D R T AR SCV R MRER K S 5 e
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(4). Random Forest % # 2 %
A 4] * Random Search T 2 &3 > 4R X H 2R rengdce & 5
random_state =91, n_estimators = 117, min_samples_split=>5, min_samples leaf
=10, max_features = ‘sqrt’, max_depth = 17, bootstrap = True » ¥ #-}* %2 &
R RIREERE FD LY 93.3%

° from sklearn.ensemble import RandomForestClassifier
import numpy as np
import sklearn
from sklearn.model selection import RandomizedSearchCV

param_dist = j\
'n_estimators':range(20,200,1),
‘max_features': ['auto', 'sgrt'l],
‘max_depth' :range(1,20,1),
‘min_samples_split': range(1,20, 1),’\
‘min_samples_leaf' : range(l,za,l);
'bootstrap': [True, False],
'random_state': range(1,100,1)

}

clf = RandomForestClassifier(n_estimators = 100@, random_state = 1)

rf_random = RandomizedSearchCV(estimator = clf, param_distributions = param_dist,
n_iter=100, cv=3, verbose=2, random_state=42, n_jobs=-1)

rf_random.fit(x_train, yftrain)l
rf_random.best_params_

Bl 15, DV REEES F kAR N G

{'random_state': 91,
'n_estimators': 117,
'min_samples_split': 5,
'min_samples_leaf': 10,
'max_features': 'sqgrt',
'max_depth': 17,
'bootstrap’': True}

Bl 16 3" U Ak iT i Bl ih Sl &

° from sklearn.ensemble import RandomForestClassifier
from sklearn.metrics import accuracy_score
from sklearn.model_selection import train_test_split
clf = RandomForestClassifier(bootstrap=True, max_depth=17, max_features='sqrt', min_samples_leaf=10, min_samples_split=5,

n_estimators=117, random_state = 91)

clf.fit(x_train, y_train)
y_pred = clf.predict(x_test)

accuracy = accuracy_score(y_test, y_pred)
print("Accuracy:", accuracy*100)

Accuracy: 93.33333333333333

Bl 17, -8 g ik S licie & & 1 RIF R RE
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4, % e R

FEMY H = R BHAIRE S 0 AP L X 3 RAEH R0

it FE % iE 93.3% 0 Hagw B IR A LB o Fp PE PR R A el
AF e TS PRT N FA -

Z 3. FRABAI AR R

® % 53 Ly {ea
Logistic Regression 80.0%
K-Neighbors 88.3%
SVM 88.3%
Random Forest 93.3%
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2.ER-model

*f]* PhpMySql (5 BT HE » ¥ 2 = BFHA G HEL
A A wl s g R FA A (member) ~ 37 H R A (order) 5 g N i B R A
(contact us) » H E-R model 4- B 19 #7177 -

member _ order

id : int(11) id : int(11)
Account : varchar(10) —— Name : varchar(10)
Password : varchar(10) — Account : varchar(20)

Name : varchar(10) Id number : varchar(20)
Sex : char(2) Time date : date
Year : tinyint(4) Time : time(6)
Month : tinyint(4) Quantity : int(11)
Day : tinyint(4) Total money : int(11)

Telephone : varchar(20)

Cellphone : varchar(20) id : int(11)
Address : varchar(50) Name : varchar(20)
Email : varchar(50) Email : varchar(20)
Url : varchar(50) Phone : varchar(20)
Comment : text Content : varchar(20)

Bl 19. E-R model
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A5 project 5 & 4 sh 8t AL IR H T LR H K F AN A
FEEW AR T ARk PR X DRI IERIESE .,_? ﬂ.ﬂ;}-}kfrfﬁ;—
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FREHERIUEAREOEERER
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Y | msssmsm| ]
VR | sms#| |
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BLEFIREAES

]
wn(z] an(s] emm(z] snm(s] mx(e ;

Bl 34K %% 2 b &R

@ &= project £_i¢ * Flask k%% B4 ¥ #7] > Flask £ - B 4= & % 1 Python
T B Web Bagfesr » % F7 158 POST ATl s T # E ¥ ®
RERGrE8 B E) - BRI EEL LT e dafild]
T TER S R 58 JSON 8w @R[ aahie ¥ K o LN R4 L
model.py ~ HTML/CSS 12 % app.py » 1 F #-4 W] $ if o
® model.py
PR EFmN R A cBARIRE Y W AR S REFFY HAID
BV AS 0 @ PIREFeoHCA] € f1* Python £ pickle Bk iFir 5 - B
model.pkl #f % (4 &) 35) -

wn ERIEEHTTE

impoert pickle
pickle. dump (clf, openi modle.pkl’, wh’i)

B 35.#7] %
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HTML/CSS

LR A& G B html £f % P 4 » <form action="{{ url_for("predict')} }"
method="post" name="myform"> 17 % & JLIp Pl % % % &

{{ prediction_display area }} » }* > j* 1 & {fe‘ * POST 3Rk 7

Ffe e * —*ﬂ‘ﬁiﬁ M E TS > L AHE > FIRRITR ?E/P |5 % o (ﬁrﬂ
36)

<di SRS 1 P ek dmnadicuny
<form action="{{ url_for('predict')}}" method="post" name="myform"> I

</d
<div class="col-12 col-12-medium">
<h2 style="text-align: medium;font-size: 40px;">FEk B & sH</h2>
<form action="{{ url for('predict')}}" method="post" name="myform">
<hé>
<label for='age'

</label>

"width:60px; height: 20px ">&nbs p&nbsp’rfﬁ“&nbup&nbsp&nbs

<input name="age" lue=" "12" onClick="this.value='"';">

<label for='time' helght.20px &nbupﬁﬁhll'ﬂul /label>

<input name="time" " yalue="" size="12" onClick="this.value='';"

</hé>
.
.
.

<div class="col-12 col-12-medium">
yle="text-align: center;font-size: 15px;">
155="btn btn-success" style="border-radius:50px;width:150px;height:50px" or k="formsubmit () "> K& Fifi</button>

yle="text-align: center;color: black; font-size: 25px;"l( prediction_display_area ))I/spd:n /b>

B 36.HTML 2 4 (=12 %)
app.py
PHER 4 GaE 2 Flask APL 5 AL & LV 0 v i ¥ 91k & 2 0 s ch i F)
(model.pkl) > # ¥ = - B GET hroute @app.route('/') v d el e m g BT
A HTML 4% o £ k22> % = B route > /5 3k %5 /predict 2 % HTTP
Requesst 17 i 45 T methods=['POST']> & Jﬁ o T —‘k%] » i iE
T R-FcE T list? > * mm b’“ri\" »ORCAE TR 0 T RSERIOR R 5
JSON #:\w b zgid —%T c FIRBEEL I RAFRGER P
B2 FEERFREREEZ 0 RBEMRGER P W PR E 2
Wooig & E® o B 37 % app.py A2V o
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nify, render_template

ium, time

format(prediction_text), prediction

B 37.app.py A%:' %

WP RS > B£F E 7 AP > B £z Python prompt {8 ﬁ%l » python
app.py 4p £ ¥ ° (4- Bl 38)

M Anaconda Prompt (anacanda3) - python app.py

Bl 38.%% {7 API

ii%@

e
F_‘-

¢ 4t http://127.0.0.1:5000/ > $* e nt ¥ &
F’éﬁﬂﬁﬁﬁﬁﬁﬁi’ﬁi%ﬁ %ﬂ%rimﬂmw B F B
b & TERIE % o hom) 39 1 o
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1. @ * Flask 3R ¥ ¥ B & ¥ i3] https://zhuanlan.zhihu.com/p/363303013
2. How to Easily Deploy Machine Learning Models Using Flask
https://towardsdatascience.com/how-to-easily-deploy-machine-learning-models-

using-flask-b95af8fe34d4
3. Grid Search ¥ Random Search 1% %]
https://ithelp.ithome.com.tw/articles/10275842

33


https://zhuanlan.zhihu.com/p/363303013
https://towardsdatascience.com/how-to-easily-deploy-machine-learning-models-using-flask-b95af8fe34d4
https://towardsdatascience.com/how-to-easily-deploy-machine-learning-models-using-flask-b95af8fe34d4
https://ithelp.ithome.com.tw/articles/10275842

