FABRRAZ L&A FEAT http://www.sinoss.net

ETHRERSTSHEFINDREER LR

=R
(KREIKZE, LEHEFH, 030600)

HE: BAELCTASFEREFORERS, WARTLERTAAA GREMNE, RELBIEEZEX
ERFAES ST RGNE . ALAWARZERBEAT AL, BIHEIHENEF I MBS T &
SR ZEIR F R, HERBH A AR T R E R ARATEANAR, §EADRETRNRERIE L H
Fok FARYE . FFRTAEF, BAMNMARKBRHITALE, OIERBEFLR, HERRERE; REA AL
P DT AR AR R T MR A, R HEMALAMR, K — means R £, LHHTHFM
BEIEA, HWRERSFFA, BEHERB AT RA RO SN FREREY, FHFERNG
TR RIRA R E PR AR AENE, AMALLRNET RS, RARSAZRETA
ESE =

REFE: WRET; MBEFI . MAAK: KNMeans B X L EH (SN

TES>AF: F5 LHARIRD: A

1 5%
1.1 RAER

VEAESR, REWRAT S5k, 2024 FEAESWIRBEIRIE 350 127G, [FIELHY
K 6. 2%, HATMREDIMIG “BEEMI” 5 “mEmER” . —J7m, BEN Sz, X
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AR CEMBEE T + MLERESTT XGRAREE AORESE, — D7, 3@id Python J
MACSEBLIZE ) “ BRI, 5—Jri, S 2 EEEESTILR R A
e, MERREAN — FMPEs R L, HlasEI e i B,
YIRS E AT LB AT S R AR

1.3 BiARERLR

L BREPseE. S AHHE~EE (KE. SEATEL AMURED e HEAE GEEE
WUAN IS RAEMIER ) — % (HE . S A B iBha))

2. HIAHT: EFXE = KIS, Bt Pandas AM4LGEiTS Matplotlib TIRIAL, #H &4k R
Iy Hr e B,

3. MLERZE 0T X RS — R I 2 5 R — 29 1) FH BE M LR AR (G2 o) D)

K-Means (J&J7X38) . SV URE M) EHi—SH A — MR
2 BHERIR

AW REIERIET AN 6 Fhpgi i “iERfR” 5 “HP RmEdR” . Bl
2016 4F 7 HZ 12 ARz E idsxk. JRaaEdEdt 999 &Kids, £S5 (HgERE
. SR 5REEAE (MEBRHEESSN 0 K3 J5, =&E3 983 &AR0e%,
BRI 98. 4%, TR ER,

3 fRUIH R
3.1 ECiEMRS R DAL A &

AL RSS2 IIE & A% OIATT, BRI R E S 2, ARl 4%
PR (INAHREE / BAHREE) A OTEE, FIMIECIEAR S e BAEE RS ——— 45
T A B2 RAK T 80%, WA ZZE B He ik AR 45 A7 15 5 2 In) @ s 5 3 A8 T2 R AE 80%-90% 2
6], WAEAERRBR @, 25m T 90%, MIARSS IE% . RN, MB G S9EX. Tr i, “1f
mho— X3 dA TYANYE M C I R
3.2 REGFHEMABHINEEXR

WA E XIS AT EREAS, HHT I E SRR LT KX AL “tR
mAHERE” NZOER, SEXERTTIIE SIS, HEE X — 2o &KX
B SRR, AR SRR BT AR X, HEHETIZRS], W66
XA, TR g A A YERE, R X IR T R R S B K g, AT
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3.3 BMESHELERENE

R E A KR BRI, P SO R T o ) ) B . AL “3E
TR GEHE / BREBHE) « “REFR” (RBHE / BREBEE) A0,
FRERET 10% SRBERET 5% WA NIZ4EE NS A EmREn 8, Fr, 44 “k
- X7 WA, e E RS RS X, s IR AR .
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4.1 ZHTETR

SHTHTEE R A R B o SR GE RS, A RSB e B, FEAE SN, S EEL
. 5. B AT S5 RSP,
4. 1.1 BRAFBENSG

AWAR T FAN Python Fdamtr Sl MLtz O, RS WT:

import pandas as pd
import numpy as np

import matplotlib. pyplot as
plt

4.1.2 BREEHE

{FH pd. read_csv () BRECZHC CSV A% NEE, REER KA GBK 4mhd, FHieE
encoding="gbk’ Z#, UL

data = pd. read csv( data wuliu.csv’,

encoding="gbk’)

print (data. info())

4.1.3 HIEHLRE
HAEimve B MBI CRE B SR AR, ST SRR, AT

# 1. MERERISR

data. drop duplicates (keep= first’,

inplace=True)
# 2. MIBREHTB “iT847”

data. drop (columns=[" ] 8447’ ], axis=1,

inplace=True)
# 3. MIERERKAE
data. dropna (axis=0, how="any”, inplace=True)
# 4. HER

data. reset index (drop=True, inplace=True)
# AEEEEEIEG R

print (data. info())

BATERAT
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# Column Non—Null Count Dtype

0 WHs 984 non-null  object

1 AR 984 non—null object

2 AR (E] 984 non-null object

3 TRRATOIRIG 984 non—null object
4 BB 984 non-null object

5 Tes AR 984 non—null  object
6 X 984 non—null object

T K
8

dtypes: float64(1), object(8)

984 non—null floatb4

&=
BRI 984 non—null object

4.1.4 RHAELE

FHEETFERIN “HEHEESHN 07 Bidx, \mAGWHESHURL ( “n”
B “om” ), HMEREMEILR.

RAGUIF

#OE XL i WHEeSRAL im—Jo, MER “on” 78, KRR

def convert amount (number) :

if number. find(C Fjt’) != -1:
# $RHL o0 AU, FR N R EUE R EL 10000
number new = float (number[:number. find(C /37t )]. replace(,’, 7)) *
10000
else:
BRI o0 WIET, BN S
number new = float (number. replace(C Ji’, '’ ).replace(,’, ’’))

return number new
H VLT B B S B A
datal” #9EE4 ] = datal’ #9440 1. map (convert_amount)
# MEREH S BN 0 HYFH 1D
data = dataldatal’ $§E&&HC 1 1= 0]
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print (datal’ #5440 1. describe())

IBATEERAT
TS B I TR BRI SRR ACBOIRGL  BEdh BTa A R AKX
B HE HEEW

0 P096311 2016/7/30  2016/9/30 i w3 FEAH il 2.0 105275. 0

s
=
)=

1 P096826  2016/8/30 2016/10/30 #&EIzte %53 JREASH %t 10.0 11500000.0

2 P097435  2016/7/30  2016/9/30  FH

N
r
o
o
o
5
iy
W
®
s

2.0 685877. 0

3 P097446 2016/11/26  2017/1/26 MEAs T fehh 3 JREASH  fdb 15.0 12958. 0
4 P097446 2016/11/26  2017/1/26 MEAZ R 19 3 fHfT 4k 15.0 3239.0

5 EAE
5.1 Whn—TIuHEENF: Af

JEhe BRI A7 AL TR AT SR, SRS BN datetime MY, FEREN “4H
BAMG” AR AFNEBA, ST ABYEE .

(WETIIE

# e H IR

datal” F4ERTE] ] = pd. to datetime (datal’ £5EEHT A
1

datal’ ZZEEWSTE] ] = pd. to datetime (datal’ A& FeHta]

)
# $TECH 1, YEhnEEEN %
datal’ 5 H M ] = datal’ 4R (A ]. dt. month

datal’ &AM 1 = datal’ A2 5eHE] 1. dt. month

5.2 BENBENEEE

i 1] head O BEBIERT 5 17, SRUEMBERCR, AUSAIT:

print (data. hea
d())

BATHIRIT
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RS B ) [R] TR RO T L. EHEX e

HESH #HEAN THRAG

0 P096311 2016-07-30 2016-09-30 MpRste A3 ... 4k 2.0 105275. 0 7
9

1 P096826 2016-08-30 2016-10-30  F#ZMfAcHE T3 ... 44k 10.0 11500000. 0 8
10

2 P097435 2016-07-30 2016-09-30 #%EActe Tk 1 ... 4EE§ 2.0  685877.0 7
9

3 P097446 2016-11-26 2017-01-26 MiA TR kb 3 #£db 15.0 12958.0 11

4 P097446 2016-11-26 2017-01-26

=

/%
p=
b
So
w

ik 15.0 3239.0 11

6 Fim i SAAiAk
6. 1 FUIEMR S R B HAE
6.1. 1 AR, — I RE

w “HEAMT 5 “TREMTRRWT A, guit & A g R e 5l R, it
SR DR, AR
# LBy “BRMATORGL” FEROTE S
datal’ B FOIRIL ] = datal’ SRS BDIREL 1. str. strip ()
# ST
datal = data. groupby ([ 88 Hn", ~ StmaZHORAL 1) . size (). unstack ()
# AN A B R

datal” #2252 ] = month delivery[ #ma2ft’ ] / (datall #%mac 6’ ] + datall’
BEaZ T 1)

print (datal)

IBAT 4

BRSIORIL s Wt e

HEA R

7 189 13 0.935644
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8 218 35 0.861660
9 122 9 0.931298
10 211 45 0.824219
11 57 14 0.802817
12 56 14 0.800000

PTEE: 7T-9 PRI R m (O86%) , 10-12 H B3 FI% (80%-82.4%) , HEM
S ERE TR Rl . fodt R i3 KA o, 75 5 8 O 5 DU 2= B C ik i R etk

6. 1.2 BB XIRLER TR T TR

% “HEXE 5 RRICIRIL” i, GEThAS DR A SR, AR T

datal’ BRSO 1=datal’ B2t A HTIRAL 1. str. strip ()

datal= data. groupby ([ #§E Xk, *TeMATLRA 1) . size (). unstack ()

datal [ #HIA2 5%’ ] = datal” #&BAEH ] / (region delivery[’ #&WF3EHe ] +datall’
Mz 1)

print (datal)

BATEE R
RS TORGL PR RS IR BEAS 1R Fo sz
TR

X

TR 220 36 0.859375

2B 195 26 0.882353

L) 10 1 0.909091

7= H 152 6 0.962025

[iip]a 9 38 0.191489

LRy E 267 23 0.920690

IIMTEEIE : HEAR VAL ZR LI S B R B (O90% ), He b R AL T A5 K- (85%-88%),
RPN A PR MRAR (A 19. 15%) , 748/ B L, FH 0 Se Uiz X I B i -

6. 1.3 HHEFSITIHN R KRR
BB 5 CSRRACIRIRILT AL SRR S AR, A
datal= data. groupby ([’ 52", ~ BeAhACHtRM 1), size (). unstack ()

datal [ #&W A2 B8 F" ] = datal [ 4ZMAZH ] / (datal " 4ZW52HE" ] + datal [ BRAZHT ])
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print (datal)

iR

TR BOIRDL  $EI AL hT MR IR ) B

BB X I

IR 220 36 0.859375
Ehlln 195 26 0.882353
Ly 10 1 0.909091
7= |H 152 6 0.962025
[ip] 9 38 0.191489

= U2 267 23 0.920690

SRTEEL: BEhh 1. 2. 3.5 FEEAZ R mE (O93%) , Tl 6 AbT 4K F (83. 08%) ,
ﬁm4?ﬁ&ﬁ$mﬁ<a1amm,ﬁiﬁﬁﬁﬁﬁ%MM%ﬁﬁ<m@%%i\@ﬁ
R .

6.1. 4 BRAMHBXRE S OI IR

% 17 BRI 5O “TREATRIRT ad, e ‘i - X7 dAE
AIBCIE A @, ARSI -

datal=data. groupby ([’ T2, " BHEXI " Tei 22 0k 1) . size (). unstack ()
datal " %W 22 62 J=datal [" $&if 22 0% 1/ (datal [ %0 22 0% J+datal [ HEAZ 07 ])

BRSTIRIL  HNESIE Mt ER

e 1 #de 14.0 1.0 0.933333
L aye7) 10.0 1.0 0.909091
[lip ] 3.0 NaN NaN

U

o 2 R 220.0 36.0 0.859375
LR PE T 1.0 9.0 0.100000

B 3 fEdb 181.0 25.0 0.878641
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N

brim 4 7L 6.0 38.0 0.136364

&

S5 RE 152.0 6.0 0.962025

p

N

Teih 6 DkPETr 266.0 14.0 0.950000

IATEEIS: Bl 2 - DORPEE. BRah 4 - PEb. TRAL 4 - SoRIE oMK O R B A
FNSAIX LR 2R I T R (CWIE IR i Is k) .

6. 2 REBFAE A S X
6.2.1 At EEMT IR MEESRE
BOUYERMT 5 IR A4, gabs Am e s E, RN

data2 = data. groupby (" &AM, " Badh’ ) [ H&E’ ]. sum(). unstack ()

print (data2)

BITHER

g T 1 e dh 2 B 3 B2 4 T 5 Uiy
fh 6

e H o

7 283.0 491.0 2041.5 414.0 733.0 1649.0

8 1413.0  3143.0 1045.0 1188.0 2381.0 1181.0

9 1693.0  3020.0 2031.0 NaN  271.0 343.0

10 4.0 28416.0 1677.0 2542.0 1979.0 2343.0
11 20.0 1189.0 79.0 1.0 8.0 332.0
12 4.0 650.0 578.0 2.0 152.0 87.0

ariréig: 10 OGS, SRR, i 2 A OmERE, FEY
RMZETRES), ATERZE (-9 HD e, SIHEE .
6.2.2 HEXBER TR MEESE

o EEXE” 5O “TEaT o, gt SXERmEELE, AL,

data3d= data. groupby ([’ f5EXH, " i 1) &= . sun(). unstack ()
print (data3)

S
BATEE R

o= e te 0 160 160 16 0 1e
g Pig Tinn 2 Timn 3 Dimn 4 Tinn b riy
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i 6
& X3
AR NaN 35399.0 NaN NaN NaN NaN
4k 2827.0 NaN 7451.5 NaN NaN NaN
g 579. 0 NaN NaN NaN NaN NaN
eS| NaN NaN NaN NaN 5524.0 NaN
[iiiB]« 11.0 NaN NaN 4147.0 NaN NaN

TSR 75 . NaN  1510.0 NaN NaN NaN 5935.0

IMTEE: AN 2 0Ty, Ak, R, TEIETRG 2 MERETER, B
R IIRROR, TEWRYIIRE], AR T1; BRI oA tehs 5 0l
Yy, HAR DX AT IR

6.2.3 ABTHEXEEE T RAHERE

PhZrdhIe “Tedh 27 AL, 1% “HBAM “HEXET o4l ot “Af - X
W HEREEE S, RS

data3=data. groupby ([" 44& X3, T2 1) [ #i2 ]. sum(). unstack ()
data3.plot (kind="line’)
plt. title C FANXIRAIEHE R )

plt. show()
N
BATE R
EMXIEAHERR
35000 4 *e
— Bim1
4£ 0 2
30000 i
— H4m3
— Sim4
25000 - — @5
— 5imb
20000 4
15000 -
10000 -
5000
0 | \
1£7 14k 1% =E Adk Ok
HEXE

- 10 -
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Mrasie: fedb. R AT 2 RO IR —— fBdb 78 AR T A
PEdE 9 AAME IR EHERAR, HXSXIAHELS (10 7) LWHE, FExEITRE
Wt (S mm G, et » 12mE 7.

6.3 B MEBAERERE
6.3.1 B4R &P kIR

% “HEAMT 5 “TUmMRBT d, gk AR, AL

datal’ Tedt 7 it J=datal” T8 f B 7 et . str. strip ()

datab=data. groupby ([" T2’ 1) [ B2t P 45t 1. value_counts (). unstack ()
datab[’ i 17% J=datab[ #f 7%’ ]/data5. sum(axis=1)

datab[’ &% J=datab[ i &k 1/datab. sum(axis=1)

datab[’ iz12% ]=datab[ iz1%&’ ]/data5. sum(axis=1)

print (datab)
BATHR:
SRAPES Ok BRAR BB BRE ABE 8
B
B
i1 5.0 8.0 16.0 0.172414 0.274232 0.543356
Bhh 2 70.0 148.0 48.0 0.263158 0.555841 0.179897
Bedm 3 28.0 163.0 15.0 0.135922 0.790740 0.072489
Tem 4 NaN 4.0 40.0 NaN 0.090909 0.907216
Tem 5 11.0 120.0 27.0 0.069620 0.759159 0.169994
T2 6 49.0 218.0 13.0 0.175000 0.778085 0.046271

SR 79 IR, RIERIIE (<8.5%) , ARREE O89%) ; 10-12 AR
PR, REREE LT (8.3%-16.7%) , SR TR (71 4%-81 8%) , HEN S H &R
PRRRRRILA . AR S DU 2R R R

6.3. 2 SHE XA AT B B A R
% “HEXET 5 “TRARBT d, Gk KRR R, ARSI

datal” B2 5t FH P st 1=datal’ B 7 45t 1. str. strip ()

datab=data. groupby ([" #9&E X" 1) [ 5 P 4t 1. value counts (). unstack ()
datab[  fE T2 % J=datab[ 617 ]/datab. sum(axis=1)

datab[’ H#%% ]=datab[ i E&4% ]1/datab. sum(axis=1)

datab[ ix1E% J=datab[’ iB1&’ ]/datab. sum(axis=1)

11 -
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print (datab)

BATEER

AP RB R FEAEK Rk CEiES R R
B

& X3

R 64.0 147.0 45.0 0.250000 0.573659 0.175218

4k 28.0 166.0 27.0 0.126697 0.750701 0.121689

g 5.0 4.0 2.0 0.454545 0.349206 0.169438

= 11.0 120.0 27.0 0.069620 0.759159 0. 169994

[iiiB] NaN 5.0 42.0 NaN 0.106383 0.891599

TSR 75 . 55.0 219.0 16.0 0.189655 0.754679 0.054993

aifraiie: IR, PEALIETTR . IRBREMR (4% , SRREE O92%) ; BRI
DR (42.86%) , AAREAL 42.86%, HEN SR GG CInAks . FriE) Bz
AR, FRECRAEILML; SRl ER. BELLT AT GETTR 6%-9%) , IR ihE.

6.3.3 B AGHE XY #EAT 04T

B BT RIS b CREBAPRBY AL ER “Ti - R Ae
MR, (R

datab=data. groupby ([’ T, " #H 8 X3 1) [ O i A - s 1t
" ].value counts().unstack()

datab[’ fEF7#% J=datab[ E1% ]/datab. sum(axis=1)
datab[’ H#%% ]=datab[ i f 4% ]1/datab. sum(axis=1)
datab [’ ix1&#%’ ]=datab[ i&1&" ]/datab. sum(axis=1)

print (datab)

BT R

B F P st HR REEK  RE EHER e
Bz

e BEXE

e 1 fBdk NaN 3.0 12.0 NaN 0.200000 0.789474

16T 5.0 4.0 2.0 0.454545 0.349206 0.169438
[iips NaN 1.0 20 NaN 0.333333  0.600000

Beh 2 1R 64.0 147.0 45.0 0.250000 0.573659 0.175218

- 12 -
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BRI 6.0 1.0 3.0 0.600000 0.094340 0.280522

T 3 b 28.0 163.0 15.0 0.135922 0.790740 0.072489

T 4 ik NaN 4.0 40.0 NaN 0.090909 0.907216
fedh 5 RE 11.0 120.0 27.0 0.069620 0.759159 0.169994

P

Beih 6 LoRPEE  49.0 218.0 13.0 0.175000 0.778085 0.046271

YIS B 1L 2. 4 GEMRRERE —— B | IR R,
fedh 2 76T RTOUI AR, Sedh 4 7E7TIL. TORTOMI IR, R A I
KOS, SRR PSR B R

T HLRRFEI ST
7.1 FeEMRS BB
PP RAEAY, TR “HRA S TR RN Te—1, BEASe—0) , JEid R v

RHIWTEE RS R, R > 80%, ﬁ'ﬁ@ﬂlﬁﬂ&%ﬁﬁ'T?ﬁ{ﬂJ, AR IEH
EAERTE < 80%, VLMINEREIRSSIEN K, (A0 &

LR
L. R & H AL i
RIS % 7:3 LEkIsy, FEHULRT 42.
- HEBENURMAIRL . BEALARMO SRR I EIR IS R 158, & SIS .
4. ZHhtk: ] RandomizedSearchCV At 24 (n estimators. max depth %) .
CAERLEAL TR R, T IR 25 TR
(ML

w o

@]

import pandas as pd

from sklearn.model selection import train test split
from sklearn.metrics import accuracy_score

from sklearn. preprocessing import LabelEncoder

from sklearn. ensemble import RandomForestClassifier
print (data)

Le=LabelEncoder ()

datal’ BHEX I ]=Le. fit transform(datal 448Xk 1)
datal’ Bef’ 1=Le. fit transform(datal F% /" 1)

datal” T8 5 ' st 1=Le. fit_transform(datal” T% &t JH 7 i’ 1)
datal’ f5EE 1= (pd. to datetime (datal’ F4EE I |H]
*1)-pd. to datetime (" 2016-07-01")). dt. days

datal’ &2 B2t E] 1=(pd. to datetime (datal %2 HZH5}[H]
"1)—pd. to datetime (" 2016-07-01")). dt. days

- 13 -
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X=data. drop ([’ iTH#5 " Fe A2 BRI ], axis=1)
y=datal” B2 A2 BRG]
X train, X test,y train,y test=train test split(X,y, test size=.3, random state=42

)

print X train)

model=RandomForestClassifier ()
model. fit (X train,y train)

y pred=model. predict (X test)
print (y pred)

a=pd. DataFrame ()
al’ TMHME 1=1ist (v pred)
al’ sZPrfl’ 1=1ist (y_test)
y pred proba=model. predict proba(X test)
from sklearn. model selection import RandomizedSearchCV
import numpy as np
n estimators = [int(x) for x in np. linspace(start = 1000, stop = 1500, num = 10) ]
max_features=[ sqrt’]
max_depth=[int (x) for x in np. linspace (10, 30, num=5) ]
max_depth. append (None)
min samples split=[9, 10, 11]
min sample leaf=[2, 3, 5]
bootstrap=[True, False]
random grid={'n estimators’ :n estimators,
"max features’ :max features,
"max depth’ :max depth,
"min samples split’ :min samples split,
"min samples leaf’ :min sample leaf,
"bootstrap’ :bootstrap}
clf=RandomForestClassifier (random state=1)
clf random=RandomizedSearchCV (estimator=clf,

param distributions=random grid,

n iter=10,
cv=3,
verbose=2,

random state=42,
n_jobs=1)

clf random. fit (X train,y train)

- 14 -
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print CHEHFTFIFEA 2% . 7, clf random. best params )
print (R, 7 clf random. best estimator )
print "HEHF15%: 7, clf random. best score )

accuracy = accuracyfscore(yftest, yfpred)
print C#ERG%: 7, accuracy)
if accuracy > 0.8:
print ("HCiEARSS 125 7)
else:

print ("fF7E Bk AR 55 7] @ 7)

HIFHIHEEIS . {n estimators’ : 1055, 'min samples split’: 9,

‘min samples leaf’ : 5, 'max features’ : sqrt’, 'max depth’ : 25, ’bootstrap’ : False}

BUFAIFEAY:  RandomForestClassifier (bootstrap=False, max depth=25,

min samples leaf=5,min samples split=9, n estimators=1055, random state=1)
BT %: 0.8953483956711601
HERRZ: 0. 9220338983050848
i1k MR 45 1B
IRTEER: FENLARMAE L R 2 88. 8%>80%, i IHFCIE R4S ML H 3= (4nDXid. 52
A 5B LR T TN, BikEERE, M EHNE — XS5EN R
— B (G B AFAE R, BEARIERD
7.2 REFEMBEE IRHEXE?

A KVeans RS, HFRINDCRI “@IOPHIL" “BI0FQM" ITIRERE" B
Ko W CTEEARKET ARSI K A

FEBLIR:

L. W BRI : WX gD, Bom. BB EH R babs, BN .
2. e A BRI 5L S5, e AR 3.

3. M K-Means FEAL: A IHHE.

4. BEAEAL: THS Calinski-Harabasz fR%t (BRRHEGF) 5 SSE GEU/NEREF) o

5. RHITE X IK: 455 RIBARE S FGR G X, g X,
AU

from sklearn. cluster import KMeans

from sklearn import metrics
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from sklearn. model selection import GridSearchCV

X=datal [ #H&E X, HE, " #EEH 1]

X loc [X[T X 1==" %18, " 896 X 1=0

X. loc (XU X ] = "4, "HEXE ] =1

X. loc (XU #HEE X ] == " 465", "HHEXE] = 2

X. loc[X[ X ] ==~ HoRiuw’, "#HEXE] = 3
X loc (XU X ] =" RE", "HEXEH ] =4

X. loc (XU B XIS ] == "7adt™, "HHEXE ] =5
print (X)

kmeans=KMeans (n clusters=3, random state=42)
kmeans. it (X)

datal’ X152 J=kmeans. labels

print (datal’ #98 [X I ])

potential regions=set (X[ 45X 1 ] [kmeans. labels ==kmeans. labels .max()])
print ( fA7EH JJIAEXI: 7, potential regions)

calinski harabasz score = metrics.calinski harabasz score (X, kmeans. labels )
print (“Calinski-Harabasz 8% (HFRNTTZLERAEN]D) - HHEARE P AT A B ARORE B2 A
[ FREA 7y B RERE, THEE—ANENMEHEN] . Calinski-Harabasz 850 ME R KRR TR AR
. )

print ("Calinski-Harabasz 5%4(: %. 3f” % calinski harabasz score)

sse = kmeans. inertia_

print ("SSE (Sum of Squared Errors) : i+ ATAFEA S5 H T % vhoO i) 257 75 Fil,
TN % B . SSE (BB NS FENAEASBAE AL . ™)

print ("SSE: %. 3f” % sse)

param grid= {'n clusters’: [2, 3, 4, 5], *init’ : [ k-means++ , 'random’ ], 'n init’ :
[5, 10, 15],
“max_iter’ : [100, 200, 300]}
grid search = GridSearchCV(kmeans, param grid, cv=b)
grid search. fit (X)
print "HEFTFIFETLZE: 7, grid search. best params )
print (AL 7 grid search. best estimator )
cluster info = data. groupby ([ 848 X282 1) [T #9E X 1. unique O

print (cluster info)

IBATEE R
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IS {init’ : " k-means++ , ‘max iter’ : 100, 'n clusters : 5,
’n_init’ : 5}

RIS . KMeans (max_iter=100, n clusters=5, n init=5, random state=42)

X IR

0 [edb, MM, #&, Sk, ZRE, 7]
1 [#]t]

2 [4edk, Pk, 4Ew]

Name: #§E[XIK, dtype: object

IHTAER: K-Means RSP AEAL. rg. PUILRE /e X, XL Dl 5 80
(ISER -SSR Ty B SEHLTPNI: 9=Pi &

7.3 MR AFERERA?
Pz SVM ARBER, W IR RBY REARK—1, ik /B0 ,
e T AR R it A T R o B R e TR AEAE M R —— A UERATE D 80%, 1t I BT B S IR AR T T
W, FUERE; HAEFER < 80% UVLHHEMSIR, FA7E ™ HE .,
HBULIR.
1. WER s S AR i
2. R INGESMRE: % 7:3 iR, BEHFTH 42,
3. gt SVM BRL: SVM RNREAEE > FRCR S, &G R R .
4. SHMA: EH GridSearcheV ML) .
5. MERIVEAG: HHEMNRAEAETR, FIWR SRR
(LI

import pandas as pd

from sklearn. svm import SVC

from sklearn.model selection import train test split

from sklearn.metrics import accuracy_score

from sklearn. preprocessing import LabelEncoder, OneHotEncoder
from sklearn.model selection import GridSearchCV

le = LabelEncoder ()

datal BHEXI ] = le. fit transform(datal’ F4EXI 1)

datal’ %2it’ ] = le. fit transform(datal’ F&f 1)
datal’ TR HI S st 1 = le. fit transform(datal’ TeihHI ) sednt 1)
datal’ FHEERE] ] = (pd. to datetime (datal 44EERFTE]]) -

pd. to datetime (" 2016-07-01")). dt. days

datal’ ZZTRIFE] ] = (pd. to_datetime(datal A2 FREfTR]]) —
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pd. to datetime (" 2016-07-01")). dt. days

X=data. drop ([" iT 85", TR WA PRl 1, axis=1)
y=datal T &h H it ]
X train, X test,y train,y test=train test split(X,y, test size=. 3, random state=42

)

print X train)

model1=SVC ()

model. fit (X train,y train)

y pred=model. predict (X test)
print (y pred)

a=pd. DataFrame (y pred)

al’ #HME" 1 = list(y_pred)
al’ 2ZfrflE’ ] = list(y_test)
a. head ()

grid search = GridSearchCV(SVC(), param grid={ C : [0.1, 1, 10], ~gamma’ : [0.1, 1,
10]}, cv=h)

grid search. fit (X train, y train)

print "HHFTIFETLZE: 7, grid search. best params )

print (AR 7 grid search. best estimator )

print (& F#I0%: 7, grid search. best score )

accuracy = accuracy score(y test, y pred)
print CHEREZ. 7, accuracy)
if accuracy > 0.8:
print (" ab ANEALE T ] )
else:
print (" b A7 7E 5T & A )

IBATEE R

BIFHEAI S C 1,  gamma :
1}

HUFIREAL . SVC(C=1, gamma=1)

WU %: 0. 6598857505553791

HERR: 0. 735593220338983

T il A7 J ] R
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M A SYM BETSAERG AR 73, 6%<80%, i B A it ot BB S I e M AT, o BB K
AR E A —— XSHEMOER—F (B 1. 2. 4 FFERERKD , fminiz.

8. T ®

1. BCiERSS 8. AN B ERR R 88, 8%>80%, 15 BRI RS K LI IEH, AAEAE
R KR i) B —— REAY RIS X, B, A SR AR ME R TN A BRI, AN TR
WM EALN Pt - XL RS AT R, TO T BRI A R

2. WIIHHEXI: K-Means RISRAHAATEMAE I EX L, 20l edn. £, 7
Jb—— XEEXEAE “HEHE - HESD” BRPRIN “REE=EN7, 5%
K HTEE e — 80 AP AR S 1) X 2 X AR SR, andd S B 0 . IR o

3. PANLE . SVM MERIHERZE 73, 6%<80%, AR SAEAE B A, R RS,
AR DLGE I AR AR S ME R TN R & S i, AL MAEFE. sk, s ek &
FERATSRAL SR ARG, IEEIA TR D AL, SRR ORHAGYE L, B TR R
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Research on Logistics Operation Optimization Based on Data Analysis
and Machine Learning

Gaofei Fei
(Taiyuan University of Technology, Jinzhong, Shanxi 030600, China)

Abstract: With the in-depth integration of e-commerce and the real economy, the logistics industry
has ushered in unprecedented development opportunities, while also facing challenges in various
aspects such as operational efficiency and service quality. This paper takes logistics operation data
as the research object, and conducts in-depth research on the status of logistics distribution
services, the potential of sales regions, and commodity quality issues by combining data analysis
and machine learning methods, aiming to provide data support and decision-making basis for
logistics operation optimization. During the research process, first, the logistics data is
preprocessed, including operations such as data cleaning and feature extraction; then, descriptive
statistical analysis methods are used to explore the logistics operation characteristics from different
dimensions; finally, machine learning models such as random forest, K-means clustering, and
support vector machine are constructed to analyze and predict distribution service problems,
potential sales regions, and commodity quality issues. The research results show that the adopted
methods can effectively identify key problems and potential opportunities in logistics operations,
providing strong references for logistics enterprises to optimize operational strategies and improve

service quality.

Keywords:logistics operation; machine learning; Random Forest; K-Means Clustering; SVM

- 20 -



