51 A TATA6 R Lk

PRl g — P EHER R T IZ R R T R EIEEE T > “PIRAREK,
NUARES:” i, S XA R B P A W] R A AR ER . T P R DB e HE 7
RE—WSHAT ARSI RG22 T, 80 %0 H P T 55, P E g
WAL R FH AR B 30V, ANTR S0 00 H B-ATRe R AL B, T2 38 F 7 S i 5 0 i
ZIBER . BT, VRN IEHER RGH OISR A BT F P Cuser-based) FHESE
TP (Item-based) FHESE .

1. BEFARPHEE

¥ B AR P I E P e oA S AR P TS, RBIARBUE &, FRRA AL PO R
I H 2 BAR R o ZE T P B o [RD i JEHERE 0 2R A SR 8 . AR T F P 40 il
R (FE53), KIS S0 P DRF AR ALK “ AR )R P RE, RS R
TR K IEAR L, BT X K ANBER I e mEFE R, i giAT s . X ESF
RGN RAE T HEFY) W RN ERTRESE A, BRI a] UKL P I E DS R,
I BEE AR F P AR AN AR HERE A R . R i, — ) Web R, P REK
A K T GO B, R A E BRI KE R, RAMEREE 5 BOYIRI.
I, ARV B R A T ) P R g R gD
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2. £TIWE (W) WihEIEE

FEFIHE Wrkh) b R SE A2 TR A A T TR ARABLYE i AR P Te] B AR AU SR 5
TRUE, AT S AR o 5 10 i Ol TR S AN R 3 P P R B[R g A 8L, e 1 T P A5
FON) G ERE AR B R (PR3, RIS RO i 2 (B (R ARALLEE , % S AR 7 B0 3 52 O
AR, RS SS P o ST W0k 1 W (R 3 RT LA A QIO A2 £ — R
e, EHl T FE e E 2 HRE 7R HSEbE oy, JF H R TR U AN T R A,
DR o] DA D 5L -4 it 1 P R e ME A R B O LR e R S . RIS AT L
FT W) N SN2, R RE R . b T I H B KO B — BN
%2, PIMLTEREARMA K. s mimt & o AR O HETR &5

3. METIRRRE

(1) ARIEAT LRI ZI P b Rk, M A R

(2) WIEED B, BATAOUZRE, A SE F kRIS .

(3) IRYEHALAREES, T XIH B35, i BEEOE BRI LI
IR HE S

52 ATREFINHRE

BT IRIE S S IHERE R KR B 2 T BB S AL SN HERE B (2 T A 2 A
Pl e 2, B TC B 2 2] D5 I AT SRR, B 2 21 7 R T
HIHT 52, DRAEHZ R BRI . TEIAZR I 4E | 38 U5 e 20 00 2% 56 o) 4L
PE N TACBESEHURS AL . TR L2 2] 1 BOR AR A FH LGS 2 ST IO Bl s B EOR, g 4
B AR JE AL 5 SE IR 8 1) e J2 0 SCH B, AT 3 A BB ) 2 Al SRR s, ok 1
TGl & 2 BN TR AR R R . IRBESE ST EOR R AT T S HE BRI, 7T
L RS AR SRR BRI 5 o 2R MR 2 ) T A B . SO HEEEE . 1
5 a . HEAERAGSE, FEHHMSWH IR E A, T LR 8T
B 7 S SRAC TR A5 S, RIS IR U R R IR s, 7 AR AT H cdle
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P b OO R AE T R, AT REAT HERE o AR S dbixX R I _E BN &, FE I
HUNAGEE RN, @RS, W] DRIV TR R . B8, FrSEREE, A
HATVCECHESE o X T8 SRR X R LB SO R RR, ol SR 2N 7G5S,
FHHTIRES S, FSCE BIMRIOR S IHE (BFP4%. W, 5 8%5), TG rl Il Z H A
J W RS o B TR B A S HERE I S K O 2 B 0k 2 PR Y B N B s, AR T AR
FRAE, FFUIGRBEAL, nf LS 2 o iHES: , (R 2018 2 i TR R, MR E K
PR ) SR A 2

FET IR ) e RGP T & Mg .

GRMEMNEAIFERAZ. BRE. 2. 2EEEMREE, K EREmthik
FEHETER T FHERIES . fEEHEY, E—IMMEnABS 2K N —EManeiEs,
RS R, IF HAE CNN HeRH TRUE L, BIEZ, XAE D 72 i 25 v
MSHAE, B T IR E M. SRS M 2 T B EG A, FrLla s 2l
IR ER BT (0 5 B A R R S AL Rk AN €A S 1) 1 LA 3

B 22 P 288 AR T I PR 2 P 28, HLREIR 22 A0 AE T8 AN Bk J2 2 ] B IE 41T,
RILAE DD RE Lt 2 R C 2 2 AT S B, BITE 24 AT Beoek 2 o A\ R AU B S S N 2 10 %
BE, BAEEREE L —RE ECE—DMEZD . X PR L2 H T A T8
B, WnBEER, EAEE SCRIRAE, sUEARYE F OO HEAT RN, B DB A 48 X 4%
TEAL B IX S 1] @ 5 AT — e e 3.

1. DeepFM HIi5 =

DeepFM JE7E FM (factorization machines, K73 f#HL) FE M) SEA_FATA H R B HE
HAEAIZER, Wl 5-1 s

DeepFM ¥ FM 5 DNN #4554, BeaiIlZ: FM BBSRT DNN B8, B FMURFAE ) )
KB4 &, F DNN HURHAE 8] 1R iy B 40 & o AH B T 28 ko8 R AT B Wide&Deep 124!, DeepFM
1Y ] Deep component I FM component M\ Embedding JZ St ZH RN, RN AT EEL]
IRFAIE T A2

DeepFM J 72 % F-F CTR (click through rate, sl 3) AL 4L, @i/ i s
HAT R I AL RHIEAS HAE CTR B CH B, FRBAEH P AT A 5 ARHIESS L,
TR AR ARHT 28 B8 72 B 28 HLAR AT REXT i 41 CTR P2 AR 520 . FM B2 AT DUGHARFAE (8] BSont
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(IRFAE S B ATE £E 1) B N AR (05 sUHEAT A, IR RBUHE AR RCR . S8100, FM BT R R 2%
PEABEREAT SPRFIEAZ L, % I FMORFAE A EE 3 R R T e HAtR 2 A 22 25 1
RFAEAZ B 1R 75 9 B 0 B TR B B (KRR AR A2 L, A MR T3 AR TR, A1, DeepFM
HIL T o DeepFM KB, @ IE— N 23 K 7 3 S BT B (i 2 18] (058 BJF HA %K
AR AR TR R AT AT

{ESMM

it ron @ = (ORI
| petr Q € Q Pevr

00000000000
k/\ /\/\/\/ A

|
__ _ma_,),____k\_,\_ ____‘fiJ_Ji"_\

_‘_

I
|
I
I
I
I
I

_________________________

Wi 78 1 T 7Bt 2 T 7Bt M
Kl 5-1 DeepFM &2l

2. DeepFM W45 S

DeepFM s&—/N4i6 7 FM 2514 H1 DNN Z5 R8T AP 2 M 25 15280, JF H. DeepFM RE %
B FM IR EAT AR RHAE TR A2 B, HEERER DNN ARFEEAT B Rk Bl 22 . [,
DeepFM 2 )72 W 25 15 4 e 13k A7 i 213 FR) VI 26 HL AN TR A TAS, @i 5-2 o H 2
R TR

M JL=HiN: DeepFM i) FM component il Deep component JEZ A [F 4N, KL #E

% 58 B = RO
M #%iN)= (sparse features): i NEHE GIE IR RRAE AL SLRRIE .
M Embedding JZ (dense embeddings): i%JZ [F1E ] 2&XF KA KHIE AT Embedding [H] &
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1, B BURFE WL NP 3R E . %2 B S5 R IF I 32 45 FM Layer A1 Hidden
Layer, Bl FM Layer Al Hidden Layer 3£ %4 [& ) Embedding JZ -
MFM = (FM layer): %A 32 SLEEHL— B REAE A 9 58 SCRAIE -
M FejEUZ (hidden layer): ZBEH 3 EE N DNN B 25 W F2 URJZ IR RFIES &
M %t B JC Coutput units): X FM Layer £l Hidden Layer [ 45 24447 Sigmoid p&%4,

FHmRAME R,
1N GEZST - WEEE
@ mEmzT " }‘ it
® V‘]%‘STI“%: %ﬂlf‘g}%
®©) sigmodm®

O wmE

R ® »
\! —
Field i Field j Field m
[§ 5-2 DeepFM £ 2 M 45 51
3. WANE

DeepFM 4 A\ AT HIELE AR B 1) B AR S AL R A B, B2 Y AR B 75 2239E 4T One-
Hot Zwf. IE2HT One-Hot ifdFEL /4 ANFRHEAR TS S 4t BAGEL . BHX0) = 4EM B 1 4\
FFE, DeepFM KH T word2vec Hid#k N (wordembedding) AR, /&y 4ERG i 1 [m) & LA
FUARHCLE B BT R A A TR A EH, AR DeepfM MRAEFRHEI AT T
field X743, BUAGAFAES> J9AE ] fields

TEACERRFAERS , FRATT TR Z0 B S E 5 3317 one-hot #44k, 41T one-hot Z J5, —%l&
B, EFES P ERHERE AR AR E M5 -
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4. embedding E

embedding 2 XF KA FFIEEAT embedding [ EEAL, 4 2 HUREAE WS 9 B 2 RRAE
embedding JZ I AL 5 field FIRFIE, 502 U embedding /2 58 B T XA FIRHIETZ field
BEAT IR EAL . FM JZ A hidden 221502 embedding JZ % tH 45

5 FMEZE

FM 2% N\ /& embedding JZ %, FM 2 32 2R B IC— M REAEFI P R 28 SLI) s
fiEo WP 5-2 fizn, Field iv Field j+ Field m A A3 €15 25 45 7] Addition 5 /& BB LRI
()& FM BLEET FUGRF IR — it 5. 1 embedding 24 field XN [ embedding 2545
P 2% 412532 3 Inner Product 17 i, KR8 HI/2E FM XTRFIEREAT 19 =B 48 X5

6. FEEE

hidden layer 3= ZL:& 8 | DNN (R4 25 My - UK JZ IR P RFAE (S S o hidden layer HI%IA
72 embedding JZ 1% (55 FM layer 2E524 N ). M embedding JZ4i tH £ hidden layer /&
— PR

7. WHE

2 £ XS FM layer A1 hidden layer (14551317 Sigmoid #:4E, 15 H &4 m45

8. FM Component

DeepFM H1 1) FM #7352 — N7 L, B 7 T A RHER B — Db Aa (R,
FM A58 57 45 DA AR 1) 2 A B S ORI & (B o AHEE T 28R 7772, FM
TEACHE I REAE LA OB B 2, U HAE IR E I S 2 M B (13 i . TR AT 7 v,
FRAE § ML § S S HOAAAERAE § ML j R R BUEAH R A EeE 1D sk v A se 45 2
W&k SRIMAE FM o, XS] DU M2 Vi f 2 V) FRRIE RS SCEHr . X8,
FM BERE ISR Vi (V) iR i () & HIFESFE It . AR BRI ZREE iRk
HE MR P FM R I b ) ok o

9. Deep Component

DeepFM H ] deep & 7 /& — MR ML, HRZ S mMHIEA S . DeepFM H1[1)
deep HBIHF— Sk M HM AN BIFHLE I 4% S, AUl UG AT 55 FA 49 20 DX 2% B N 25K 9 4% 25
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R o R T T R DR AR R AR N ) 0 S L = FE AR I L e 4 B AE S AANHE TR
B 1% fields 7 HIEA, FEiHREMNGE A —MEAJE (embedding layer) 7E44 7] & 4
ANEE—A~ hidden JZ=Z 4 N 18] & B 48 e — MICHE . SEAEAR R m) &, 75 U] Io9 28 3k T
e

10. DNN &B43 i I £8& £5 44

M HINE: NEEE GRS R IE AN SR
M Embedding /Z: %2 M1EREX FANFHEHAT embedding FIEAk, KBS EURFIEBLGS
PR

M BEgZ: i 3 B N DNN RSG5 K, SRR Z RIS IEE B .

M fitZ: X FM layer 25 84T Sigmoid #:1E, 15 HRAMZER .

Wik 5-3 fi7n, DeepFM #4 FM AR F1 DNN AR #2141 42 [ 5 ) (M 48 454, 1X—
PR — S FL At v A I T SR FM (14 e e 1 338 1 %of D9 28 3R AT W0 4a A 1 =0 AN [+
XFER 70T LATHBR AT FM B TR, BT DL e o 21 v 6 77 3058 Bt BEAS I 265 T 1k
Hilll.

—— W E R -
I @ R

@ sigmoid{Fi %
©) suEE

EHE B -S54 FHAE S A-SB FRIES A-SBm A
¥l 5-3  DeepFM #5345 51 7Y
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11. DeepFM H— LM S HIG B

Activation Function: #HLLT sigmoid, relu. tanh ¥ &5 deep 22,

Dropout: Dropout 52Ha— A28 Jo 4 {1 B8 7E P 25 1 (12, Dropout S 37 HH ok B2 A0 2%
FRFE ) — P IE AL ECR .

Number of Neurons per Layer: 3 II145 2448 70 [N HUAT Re i i 48 B A 2%, AR AR
LEROR B ) NE

Number of Hidden Layers: 3 I1Ee st /2 0955 &= AR B 4G U 2R 0 I 2 52 FH I 2808,
R SR RS2 B e — B vl R 2l O 2RO T R, X — Mt iE AR .

5.3 T Pytorch % DeepFM #9 7 % 55 SR AX A

1. SARENE

import torch

import torch.nn as nn

import torch.nn.functional as F
import torch.optim as optim

import torch.utils.data as Data

import time, json, datetime

from tgdm import tgdm

import numpy as np

import pandas as pd

from sklearn.metrics import log loss, roc auc_score
from sklearn.model selection import train test split
from sklearn.preprocessing import LabelEncoder
pd.set option('display.max rows', 500)

pd.set option('display.max columns', 500)

2. EEX DeepFM #&8Y

class DeepFM(nn.Module) :
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def init (self, cate fea nunigs, nume fea size=0, emb size=8§,
hid dims=[256, 128], num classes=1, dropout=[0.2, 0.2]):
cate fea nunigs: FKHIFHEMMEENFIR, R EANFNFENR vocab size
BT 511
nume fea size: HM{EAFEMINEL, S HEBMAENIGIE, HEAHERT
1L
super (). init ()
self.cate fea size = len(cate fea nunigs)
self.nume fea size = nume fea size
mEM R
# —Fr
if self.nume fea size != 0:
self.fm 1st order dense = nn.Linear (self.nume fea size, 1) #
BUERHE I — o
self.fm 1st order sparse emb = nn.ModuleList ([
nn.Embedding (voc_size, 1) for voc size in cate fea nunigs]) #
FERRHIE ) — B o
self.fm 2nd order_ sparse emb = nn.ModuleList ([
nn.Embedding (voc size, emb size) for voc size in cate fea

nunigs]) # FAFHER ZMER

" ONN %B% non
self.all dims = [self.cate fea size * emb size] + hid dims
self.dense linear = nn.Linear(self.nume fea size, self.cate fea

size * emb_size) # HUAREMIYEREARIE]S Fv fin th 4ERE— 3L
self.relu = nn.ReLU()
# for DNN
for i in range(l, len(self.all dims)):
setattr (self, 'linear '+str(i), nn.Linear(self.all dims[i-1],
self.all dims[i]))
setattr(self, 'batchNorm ' + str(i), nn.BatchNormld(self.all
dims[i]))
setattr (self, 'activation ' + str(i), nn.ReLU())
setattr (self, 'dropout '+4str (i), nn.Dropout (dropout[i-1]))
# for output
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142

self.dnn linear = nn.Linear (hid dims[-1], num classes)

self.sigmoid = nn.Sigmoid ()

def forward(self, X sparse, X dense=None) :
X_sparse: FBFHERIN [bs, cate_fea size]
X_dense: HUHMFHERA (ATREKA)D  [bs, dense_fea_ size]

Wy —Bﬁ%ﬁﬁn nwn
fm 1st sparse res = [emb(X sparse[:, 1i].unsqueeze(l)).view(-1, 1)
for i, emb in enumerate (self.fm 1st order sparse
emb) ]
fm 1st sparse res = torch.cat(fm lst sparse res, dim=1) # [bs,

cate fea size]
fm 1st sparse res = torch.sum(fm 1lst sparse res, 1, keepdim=True)
# [bs, 1]

if X dense is not None:
fm 1st dense res = self.fm 1lst order dense (X dense)
fm 1st part = fm 1st sparse res + fm 1lst dense res
else:
fm 1st part = fm 1st sparse res # [bs, 1]

mrrEM Ry

fm 2nd order res = [emb (X sparse[:, i].unsqueeze(l)) for i, emb in
enumerate (self.fm 2nd order sparse emb) ]

fm 2nd concat 1d = torch.cat (fm 2nd order res, dim=1) # [bs, n,
emb size] n NN BIRFAREANEL (cate fea size)

# SeRMETIT

sum_embed = torch.sum(fm 2nd concat 1d, 1) # [bs, emb size]

square_sum embed = sum embed * sum embed # [bs, emb size]

# STy R A

square embed = fm 2nd concat 1d * fm 2nd concat 1d # [bs, n,
emb size]

sum_square embed = torch.sum(square embed, 1) # [bs, emb size]

# IBREREL 2
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sub = square sum embed - sum square embed
sub * 0.5 # [bs, emb size]

sub

fm 2nd part = torch.sum(sub, 1, keepdim=True) # [bs, 1]

"N ONN %Bﬁj\" nn

dnn_out = torch.flatten(fm 2nd concat 1d, 1) # [bs, n * emb size]

if X dense is not None:

dense out = self.relu(self.dense linear (X dense)) # [bs,

emb size]

dnn_out = dnn _out + dense out # [bs, n * emb size]

for i in range(l, len(self.all dims)):
dnn out = getattr(self, 'linear ' + str(i)) (dnn out)

dnn out = getattr(self, 'batchNorm ' + str(i))(dnn_out)

(
(

dnn out = getattr(self, 'activation ' + str(i)) (dnn out)
(

dnn out = getattr(self, 'dropout ' + str(i)) (dnn out)

dnn_out = self.dnn linear (dnn_out) # [bs, 1]
out = fm 1st part + fm 2nd part + dnn out # [bs, 1]
out = self.sigmoid (out)

return out
3. ENHUERFHFHITIALIE
Kl 2 criteo B EE (HURA M T R U EEE ) EEHL 50w FEAS.

data = pd.read csv("criteo sample 50w.csv")

dense features = [f for f in data.columns.tolist() if £[0] == "I"]
sparse features = [f for f in data.columns.tolist() if £[0] == "C"]
data[sparse features] = data[sparse features].fillna('-10086"', )
data[dense features] = datal[dense features].fillna (0, )

target = ['label']

#4 RPHHE labelencoder

n *
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for feat in tgdm(sparse features):
lbe = LabelEncoder ()
data[feat] = lbe.fit transform(data[feat])

## BUARHEARHEAL
for feat in tgdm(dense features):
mean = data[feat] .mean ()
std = datal[feat].std()
data[feat] = (data[feat] - mean) / (std + le-12) # PFilERRZE

print (data.shape)
data.head()

4. EX dataloader. #EEIFN{iLEE%

train, valid = train test split(data, test size=0.2, random state=2020)

print (train.shape, valid.shape)

train dataset = Data.TensorDataset (torch.LongTensor (train[sparse features].
values),

torch.FloatTensor (train[dense features].values),
torch.FloatTensor (train['label'] .values),)

train loader = Data.DataLoader (dataset=train dataset, batch size=2048,
shuffle=True)

valid dataset = Data.TensorDataset (torch.LongTensor (valid[sparse features].

values),

torch.FloatTensor (valid[dense features].values),

torch.FloatTensor (valid['label'] .values),)

valid loader = Data.DatalLoader (dataset=valid dataset, batch size=4096,
shuffle=False)
device = torch.device ('cuda') if torch.cuda.is available () else

torch.device ('cpu')
print (device)

cate fea nunigs = [data[f].nunique() for f in sparse features]
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model = DeepFM(cate fea nunigs, nume fea size=len(dense features))
model.to (device)

loss _fcn = nn.BCELoss () # Loss FREL

loss _fcn = loss fcn.to(device)

optimizer = optim.Adam(model.parameters (), 1lr=0.005, weight decay=0.001)
scheduler = torch.optim.lr scheduler.StepLR (optimizer, step size=1,

gamma=0.8)

# FTENR S 4
def get parameter number (model) :

total num = sum(p.numel () for p in model.parameters())

trainable num = sum(p.numel () for p 1in model.parameters () if
p.requires grad)

return {'Total': total num, 'Trainable': trainable num}

print (get parameter number (model))

# EXHE (data XMRT, FFHIGHE A data R
def write log(w):

file name = 'data/' + datetime.date.today () .strftime ('smsd')+" {}.
log".format ("deepfm")

t0 = datetime.datetime.now() .strftime ('%$H:3¥M:%S")

info = "{} : {}".format (t0, w)

print (info)

with open(file name, 'a') as f:

f.write(info + '\n"'")
5. & ST

def train and eval (model, train loader, valid loader, epochs, device):
best auc = 0.0
for in range(epochs) :
R [F: 3110 S
model.train ()
print ("Current 1lr : {}".format (optimizer.state dict() ['param groups']
(01[0'1x']))
write log('Epoch: {}'.format( + 1))
train loss sum = 0.0

start time = time.time ()
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for idx, x in enumerate(train loader) :

cate fea, nume fea, label = x[0], x[1], x[Z2]

cate fea, nume fea, label = cate fea.to(device), nume fea.to
(device), label.float().to(device)

pred = model (cate fea, nume fea) .view(-1)

loss = loss fcn(pred, label)

optimizer.zero grad()

loss.backward()

optimizer.step ()

train loss sum += loss.cpu() .item()

if (idx+1l) $ 50 == 0 or (idx + 1) == len(train loader):
write log("Epoch {:04d} | Step {:04d} / {} | Loss {:.4f} |
Time {:.4f}".format (

_+1, idx+1l, len(train loader), train loss sum/ (idx+
1), time.time() - start time))
scheduler.step ()
o
model.eval ()

with torch.no grad():

valid labels, valid preds = [], []
for idx, x in tgdm(enumerate(valid loader)) :
cate fea, nume fea, label = x[0], x[1], x[2]
cate fea, nume fea = cate fea.to(device), nume_ fea.to
(device)
pred = model (cate fea, nume fea).reshape(-1).data.cpu() .

numpy () .tolist ()
valid preds.extend (pred)
valid labels.extend (label.cpu () .numpy () .tolist())
cur auc = roc_auc_score(valid labels, valid preds)
if cur auc > best auc:
best auc = cur_auc
torch.save (model.state dict(), "data/deepfm best.pth")
write log('Current AUC: %.6f, Best AUC: %$.6f\n' % (cur auc,

best auc))
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train and eval (model, train loader, valid loader, 30, device)

6. ZRETR
HEFSS R R E 5-4 Firs.

Current 1lr : 0.00034359738368000027
10:45:51 : Epoch: 13

10:45:54 : Epoch @013 | Step 0050 / 196
10:45:58 : Epoch 0013 | Step @100 / 196
10:46:01 : Epoch @013 | Step 0150 / 196

Loss ©.4403 | Time 3.3347
Loss ©.4417 | Time 6.7146
Loss ©.4450 | Time 10.1132

3it [@0:00, 25.49it/s]

10:46:04 : Epoch €013 | Step 0196 / 196

Loss ©.4466 | Time 13.2456
25it [e@:01, 22.85it/s]
10:46:05 : Current AUC: ©.780754, Best AUC: ©.780754

Current 1lr : ©.00027487790694400024

10:46:05 : Epoch: 14

10:46:09 : Epoch 0014 | Step €050 / 196 | Loss ©.4259 | Time 3.3697
10:46:12 : Epoch €014 | Step 0100 / 196 | Loss ©.4299 | Time 6.7538
10:46:16 : Epoch 0014 | Step 0150 / 196 | Loss ©.4331 | Time 10.1182

3it [0@:00, 25.93it/s]
10:46:19 : Epoch 0014 | Step 0196 / 196 | Loss ©.4356 | Time 13.1798
25it [@8:01, 22.81it/s]

19:46:20 : Current AUC: ©.777718, Best AUC: ©.780754

K 5-4 HEESERER
7. TRE L&

(1D BHBE S MR D HEE, RS A RER, HEEE SR A
PEALITE .

(2) B fRHE A EGCREER S, 28R

M kARG 2. AT AR 7 .

M E&ERE: T EMR, KA.

M BV. HPV. TCT. TS f#r: HuxeefbiGmants “iaf—mas”,

M B AReEFE CA125. CA153. ER—Mkud. TCT. BV. HPV. TS. #Zf&
A, FUIREE S . FUIREHEE. LHEBE T, Llsb.

M MR A ARRIERERRTFIIRPUR . B RS R BUR . RUSIIREE S . B
F\T, KL B Ak,

M 18 % LI R: AEEEFR X XEES LB E . Fifs DR, Fifs CT. IR E. TCT.
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BV. HPV. TS.
(3) Hgmde: XA 000 S AT B AR AL B s, AT B R 1A AT — 1k,

B JE TG RNGREE . ISR RN SRR 4R
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5.4 BERID|EAR AL B,

A5 LL xDeepFM HEFZFLIE N, BT 4H xDeepFM )2t f2 . RS0 F .

# -*- coding: utf-8 -*-

from sklearn.metrics import log loss, roc auc_score
from sklearn.model selection import train test split
from deepctr torch.models import *

from config.train config import *

from common.train model import *

from sklearn.preprocessing import LabelEncoder

from deepctr torch.inputs import get feature names

key2index = {}

model name = "xdeepfm"

#1 . 3P B U A R IR
def train xdeepfm(data path=None, df data=None) :
#2 . RHCHR
df data = get dataframe (data path, df data)
#3 . ARIES RE RAT. B REIGIAHEI, P AR AP iR 4R [ s FG B 0D
df data = df data.dropdrop (
["check year", "check month", "check day", "check dayofweek", "reverse
year", "reverse month",
"reverse day", "reverse dayofweek", 'add package 8', 'add package
9', 'add package 10',
'add package 11', 'add package 12', 'add package 14', 'add package
13', "combo id"], axis=1)
#4 . REERHEFHONRARFAE, R NBEUE, add_pack_own_id Z—MHEMBHE (8RNI
WA RPRR, WEFE, FHEENSATNNEAE, w123, 134 5



F5% ATRAFINEH

sparse features = ["exam id", "language id", "relation id", "gender",
"marry id", "branch id",
"city id", "brand id", "report authority", "age",
"add pack own id"]
#5 . RHIESE, -1

df data[sparse features] = df data[sparse features].fillna('-1', )
df data["age"] = df data["age"].astype ("int")
target = ['label']

label count = 0
#6. Giik— T ETA A 2T H Bk T 2K
for label in df data["label"]:
if label ==
label count += 1
#7 . W1 — e SR B RFAE
# 1.Label Encoding for sparse features,and do simple Transformation
for dense features
df dict = dict({"Unnamed: O0": "unknown", "label": 0, "reschedule":
"unknown"})
for feature name in sparse features:
df dict[feature name] = -1
#8. ZMM—17, B—DNRHEHVIIR -1, HERA T TR EE Rk B ARG e, 42
THZALREN -
df data.loc[len(df data)] = df dict
le dict = dict()
for feat in sparse features:
le = LabelEncoder ()
#9 . X NGREREF — MHE#T WD, RERAN—NFH le dict
df data[feat] = le.fit transform(df data[feat])
le dict[feat] = le

# Notice : padding='post’

# 2.count #unique features for each sparse field,and record dense
feature field name
#10 BN AEFHAEDHE R 1ist

fixlen feature columns = [SparseFeat (feat, df data[feat].nunique())

for feat in sparse features]
#11.xdeepfm M NFHEFRZEB A List
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dnn_feature columns = fixlen feature columns
linear feature columns = fixlen feature columns
#12 . xdeepfm M NFHEFRZEM A 1ist
feature names = get feature names (
linear feature columns + dnn feature columns)
#13. 1Mk 0.1, YIZkEE 0.9
# 3.generate input data for model
train, test = train test split(df data, test size=test size)

train model input = {name: train[name] for name in feature names}

test model input = {name: test[name] for name in feature names}

# 4.Define Model, train,predict and evaluate
#14 . YA E

device = get device (use cuda)

model = xDeepFM(linear feature columns=linear feature columns, dnn
feature columns=dnn feature columns,cin layer size=(256,), cin split half=
True, cin_activation='relu',dnn dropout=dropout, task='binary', 12 reg
embedding=le-5, device=device)

model.compile ("adagrad", "binary crossentropy",

metrics=["binary crossentropy", "auc"], )

#15. YIZRAEAY

model.fit (train model input, train[target].values,batch size=batch size,
epochs=epoch, validation split=validation_size, verbose=verbose, use double=
True)
#16. 700, BT log loss iFHMBKIRE

pred ans = model.predict (test model input, 256)

print ("tests LogLoss", round(log loss(test[target].values, pred ans),

4))

print ("tests AUC", round(roc_auc_ score (test[target].values, pred ans),
4))
#17 ARAFIETY

# save

model path, parameter path = get model path (model name, epoch)

save model (model, model path)

save parameters and le(linear feature columns, le dict, sparse features,

parameter path)

def column split (x):
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iparam X: str
:return: list
key ans = x.split(',")
for key in key ans:
if key not in key2index:
# Notice : input value 0 is a special "padding",so we do not
use 0 to encode valid feature for sequence
# input
key2index[key] = len(key2index) + 1
return list (map(lambda y: key2index[y], key ans))

if name == "' main ':
# example
# file path = r"D:\cp\data\test\df data self pack aug.csv"
file path = ""

train xdeepfm(data path=file path)

xDEEpFM B IIZR e e fa, adid DU AR EA T A

import pytest

from deepctr torch.models import xDeepFM

from common.train model import get test data, SAMPLE SIZE, get device,
check model

@pytest.mark.parametrize (

'dnn_hidden units,cin layer size,cin split half,cin activation, sparse fe
ature num,dense feature dim',

[(¢(), (¢, True, 'linear', 1, 2),
((8,), (), True, 'linear', 1, 1),
(¢(), (8,), True, 'linear', 2, 2),
((8,), (8,), False, 'relu', 2, 0)]
)
def test xdeepfm(dnn_hidden units, cin_ layer size, cin_split half,
cin activation, sparse feature num,

dense feature dim) :
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M xdeepfm iB1T
:param dnn_hidden units: list,list of positive integer or empty list,

the layer number and units in each layer of

deep net
list,list of positive integer or empty list,

:param cin layer size:

the feature maps in each hidden layer of
Compressed Interaction Network

:param cin split half: bool.if set to True, half of the feature maps
in each hidden will connect to output unit
:param cin activation: activation function used on feature maps
:param sparse feature num: int
:param dense feature dim:int

model name = 'xDeepFM'

= SAMPLE SIZE
sparse_feature

sample size
X, vy, feature columns
num=sparse feature num, dense feature num=sparse feature num)
feature columns, dnn hidden units=

get test data(sample size,

model = =xDeepFM(feature columns,
dnn hidden units, cin layer size=cin layer size,
cin split half=cin split half,
cin activation=cin activation, dnn dropout=0.5, device=get device())

check model (model, model name, x, Yy)

if name == "' main '
pytest.main(["-s", "test xdeepfm.py"])
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