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ZEHETE (Legendary Pokémon) fEAE B RIEXFHHEYT BEHK
SHRMEMKS] ., XEFEFEEEBFRINE N, MBS RaeiH
RE—R AL, FIN—DEIZEEEHEFTETUETHAN T X< ENEZ A,

1L12RER

g 1-8 X 1031 ABRETENEEE, IEUETNSMEURIFE, FaFh
BRE. FeE. #HEEGHTRATR, FHE—FUNER, F—NFU28RR
HEFEIUE,

12 ARFE
1.2.1 773k

FI F excel 1 python St EIEH TR
F AE T Python & H Numpy. Pandas I & #1883 S & 3k scikit-learn T2t
9 KNeighborsClassifier 4> &8 {74 FE TN

2 FIREXESLE

2.1 BIEIRER
2.1.1 EIRKE
BIRFORT 2R

2.1.2 HIEENE
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pokedex_number

FoFELE D

name AR
generation F£ILK
classfication FBR KR
abilities FEIRRE
height_m 50K
weight_kg TE(TFR)
typel FEM
type? R
base_total a2 E
hp FAHRE
attack BERiEHE M
defense BB EE M
sp_attack IR T B
sp_defense FIRER B
speed BEEEREM
capture_rate HIRILE
base_egg_steps AL ER
base_happiness JEERTEEL

against_? 18 M E RN EIEEK
is_legendary BEEANETETEN AR)

3HEL TS TML
3.1 MkEMELE

3.1.1 FiETAb 1R

XME. W, Bl BRI E . R, &

TRERH R ET IR .

EARNEREMIELE, FE




sklearn.preprocessing MinMaxScaler
col = [ g
data_scaled=df[col]
data_scaled=pd.concat([data_scaled,df[ 1,df[

2

data_scaledl=data_scaled.groupby( ).mean()
data_scaledl=data_scaledl.drop([ ],axis=")

data_scaled2=data_scaled.groupby([ N 1) .mean() .reset_index()
dat=data_scaled2[(data_scaled2[ ]== )&(data_scaled2[ ]== )]
dat=dat.drop([ ],axis=")

dat=dat.rename({ : 1D

datl=data_scaled.groupby([ 1) .mean().reset_index()
datl=datl[datl[ ]==11

datl=datl.drop([ yaxis=)

datl=datl.rename({ : 1)

data_scaledl=pd.concat([data_scaledl,dat,datl],axis= ,join=
data_scaledl=data_scaledl.drop([ ],axis=")
ind = (data_scaledl.index)

model_scaler = MinMaxScaler()

data_scaledl = model_scaler.fit_transform(data_scaledl)

data_scaledl= pd.DataFrame(data_scaledl,index=ind,columns=col)
26data_scaledl

3.1.2 FHETHI4L

S Origin 1EAE. HEEEMWHL
FRFIUBEME. BEH. FHEN. FRIEE. F5%hHE. EEANEMETENS



MEFREHEMEBEROEMNRSESE, FEXRTIERFETNNBEELSE.

32 NERMER B EHHT

3.2.1 FIREAL

¥ type HHE M EEH T RAH .
get_count(excel_path, column_name):

df = pd.read_excel(excel_path)

counts = df[column_name].value_counts()
counts

excel_path =
column_name =
(get_count(excel_path, column_name))




3.2.2 FHETTHI4L

ERMEUTHENI D

Flying | 3
Fairy i 18
Ice | 23
Steel | 24
Ghost i 27
Dragon | 27
Fighting i 28
Dark | 29
Poison |l

0 50 100 150

KRAFEUBHERS, TRERD.

33 ERBREEAT

3.3.1 HFIETALIE

¥ generation 18 EAYENE# 1TK 0,
get_count(excel_path, column_name):
df = pd.read_excel(excel_path)

counts = df[column_name].value_counts()
counts

excel_path =
column_name =
(get_count(excel_path, column_name))

3.3.2 HIETH4L

S A Origin {EE. AEEUHR



1~8 REUFMNHE

200 - 188
180 A 165 171

19.48%

13.36%

generation

I 1 . . 5 8 7

MNEHREY, F-RBEREERS, 6. 7. 8 RBEXNRD.
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Bug -
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Dragon -
Electric - 2

Fairy -
Fighting - 1

Fire- 2 1
Flying -
_, Ghost - 1
4
< Grass - 3
Ground - 3
lce - 2
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Poison - 1 5
Psychic - 1
Rock- 2 2
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Water- 2 B

3
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1
5
1
1
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1
9
3 3
4
2 4
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3.5.1 FIETAb IR

$t %t against_bug,

against_fighting,
against_ground,

against_rock,
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BI&H ‘against’ WEUIRHITING . BEEXM, HEERTFMHEE o TED. AEEH
groupby BREXIEENBMFIFEUETIHITHE, FHEA sum RGN DENEIESH
TR, REFTENHEMNEMNEM.

sum_by_attribute(excel_path, attribute column, value_column):

df = pd.read_excel(excel_path)

total_sum = df.groupby(attribute_column)[value_column].sum()

(total_sum)

excel path =
attribute_column =
value_column =

sum_by_attribute(excel_path, attribute_column, value_column)

3.5.2 HIRTH4L

b e Je v BV

Flying
Fairy
Ice
Steel
Ghost
Dragon
Fighting
Dark
Poison
Ground
Electric
Rock
Fire
Psychic
Bug
Grass
Normal
Water
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RATD, BEERNIHLEERNER.



3.6 HRERIMMEEM

4b3E against BMHE

s 11
— . ' q o £
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05
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MM HEANRMM S ESREFN, RTHE. 83 KERGEEANKRS, HRERL
BRif. ARRRAKRGMRREMN, SORAXMNE}. ER A, WA KRFHERME, K
AXMKER, B4 50, WEATMRRE, ZRLTHEMNE.

3.7 AREMEKEE I FIEHAT

3.7.1 FIREALE

— BRI —PHEA ability, FIREF abilities FIFIZIFR A ability IS 73 [R5
Z, FELHEXT ability Bk TIIMTEEREE W BETHE.

EX—NH A get_average RREL, EEVINSE, 254 excel_path, sheet_name,
name_column, content_column, 4537~ excel XA{EE&IZ, sheet TWEHR, B#F, AEF,
TEREAER, B EBUE AR sheet TURYER, HIREL T E df, REEA groupby 77
SEXT df B9 name_column FI# T4, FER apply JT7EXN S AFHEIRER split 77754
RARFMESHIRHABRSTAFITELHE, REREFIEHFBERBELTE average,
o1& [E average,

get_average(excel_path, sheet_name, name_column, content_column):

df = pd.read_excel(excel_path, sheet_name)

average = df.groupby(name_column)[content_column].apply( x: X.str.split( 3o ()).mean()
average

excel_path
sheet_name
name_column =
content_column =
(get_average(excel_path, sheet_name, name_column, content_column))




3.7.2 BT
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3.8 fk - HT

interested = [ 5 5
sns.pairplot(df[interested])
plt.show()

s_defense
s
g

hp attack defense sp_attack sp_defense speed



39 EHFUTMEBE I HRENLL

3.9.1 FIETAL IR

BEGETENEBE T DT HIKBHIRFIHE.
get_average(excel_path, sheet_name, name_column, number_column):

df = pd.read_excel(excel_path, sheet_name)

average = df.groupby(name_column)[number_column].mean()
average

excel_path
sheet_name
name_column =
number_column =

(get_average(excel_path, sheet_name, name_column, number_column))

30

is_lengendary

3.9.2 HIR T4k

BMRETHEEFHRERR, FHRAZMTERR, BRELR, EFRBRETE—
PMHE LT BTERRESFEAGHRRER, MERANEIERERD, BHERAR

AR



310 BERBERAZTHE

3.10.1 HIETLIE

group_generation = df.groupby(

group_generation = group_generation[[

3.10.2 #IE Tk

2 BIFVEATIRE A 3D HHE,

e Is_legendary
16

14 14 14
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4 (19.4%)

(19.4%)

(18.1%)

5 (6.9%)

TAE—RBREAS, BRAGTHEEMENRD.



4 T
4.1 BiTahE

4.1.1 FHEE;

MELI typel BIRAFITH, 2 HIERAEE1-19

df[ 'typel'].replace(['Bug’', 'Dark', 'Dragon', 'Electric', 'Fairy', 'Fighting', 'Fire’,

'Flying', 'Ghost', 'Grass', 'Ground', 'Ice', 'Normal', 'Poison',
'Psychic', 'Rock', 'Steel’, 'Water'],
list(range(1, 19)), =True)

4.1.2 FHRERE

BTF type2 #iBHRELIT L, classfication 5 abilities HZ EE S4FF, RN EBRIX=
MFE, FEBRTUNE #R'is_legendary”31

target = 'is_legendary’
X = df.iloc[:, 2:].drop( =['type2','classfication','abilities’,target])

4.1.3 trAEk

BT AESBIENEIERERABERA, FUbT 7 AE L bE

- np.mean(X)) / np.std(X)

4.2 AT

4.2.1 #EEEEL

£ rbf_svm. linear_svm. KNN =FfIAREHFTNERER T 2B AETRB/R, F
EETNMIEFE

machine_name = np.array(['rbf_svm', 'linear_svm', 'KNN'])

machine_x = np.array([1, 2, 3])
machine_score = np.array([])




4.2.2 BUMIEHHE

The accuracy of three algorithms in predicting is_legendary

100
98
— 4 95.64
2 96 95.46 -
=
L=
< 94.28
(™)
2 941
92 A
90 T T T
rbf_svm linear_svm KNN

algorithm / model

MELI KNN EEMNTEHERS, TE5 KNN EL# TS, MEREHRENETL

4.3IKNN iB5
4.3.1 IR AE Y test_size XM 45 £ A9 220

knn = KNei,

y_list = n

test_list ray([@.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, ©.9])
for i in range(9):

X_train, X_test, y_train, y_test = trai =test_list[i],
knn.fit(X_train, y_train.values.ravel())

y_KNCpred = knn.predict(X_test)

y_list = np.append(y_list, [metrics.accurac ore(y_KNCpred, y_test 1ee])

r i, v in enumerate(y_list):
plt.text(test_list[i]*1e@-0.8, v+0.1, '%.2f' % v)
.plot(test_list * 1@@, y_list, 'b-o')
.title('Forecast of ' + target + ' when changing test_size')
el('test_size ( % )")
el('Accuracy ( % )')




106 Forecast of is_legendary when changing test size

98 -

96

Accuracy ( % )

92 A

90 T T T T T
10 20 30 40 30 60 70 80 20

test size (% )

RIY test_size BL 0.2 B, TUNMARERES

4ARFTTNEES, FMHINERE

4.4.1 BEVI MR BT E I EER M

model = RandomForestClassifier(
model.fit(X_train, y_train)

importance = model.feature_importances_
indices = np.argsort(importance)[::-1]

importance_df = pd.DataFrame({'Feature': X.columns, 'Importance': model.feature_importances_})

print(importance_df)

plt.scatter(X.columns, importance,s= list(map(lambda x: x * 1@8@, importance)) )
plt.x1 1('Feature')

plt. 1('Importance"')

plt.x <s( =99, =16)

plt.title('the importance of each feature on RandomForestClassifier')

plt.show()

BRI EE P ER M



the importance of each feature on RandomForestClassifier
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test_size 4 0.5 B, KNN #EEAPERZE RS, X KNN #7505, X test_size BL 0.2 Bf
HEMERS. FENTNNSRE P SIFENEEE T, ERRAZTENLMFIEMRR A

capture_rate. base_egg_steps. base_total. base_happiness,



