AR LB E R L 4
Advertisement generation based on customer experience

journey for search advertising

BERE T FRE #L oMy d #d

R Y I N

DOI:10.6814/NCCU202001326



Hhpe

ﬁ?ﬁ@ﬁﬁﬁpiiﬁﬁﬁé’%¥ﬁﬁ%%ﬁwﬁﬁﬁﬁ&ﬁﬁ’ﬂ
FATR PR e G L AT R N § IR B e & o
WaREPREHHIF > L7 1 AT IRPFARIR  RAFRTE > A N

SHE R F P S R TSV L T P R

=

HAOLFEFY S Y %@mﬁﬁ4 FRARTAER 0 IR AT A iR R
Bigavh i IR I eFLEAERE S EA O BEFEHELY &
TR LRB EE T s o P e - Bed R B AR 0 A AR
Bofg e B 2 indg MRS R E R 0 IR A 2 Al e o R T - ﬁfj*
"2 BF -+ L4 Code, kit 0 R ER Y T abo s g R i
W A AR PSRRI E A R T FERE D 0 A

F?{fi‘aoj L5 vad "EAH 2 {ZI AL A RFEFEHR

/

F’ﬁ ﬁ%'z“::g EﬁFl—}‘Iﬂp)‘mi—%Béallii lpfiagg‘}\é‘;}”a%?ig

E9 % 0 YR M Teddy s 4 L35 - 85 aEARY §5°5 AreakrE P

>

P B g guE oot vhs RAHR 4 5 A mi»%i&i‘aﬂr 13F 5 8B

FE RS AR L o B td 0 RHM O AR A B RE 2 R S

r
»@Mﬁ

’ L,F'unlé‘? c‘r,;\,§

SEALH AR

REpoin~ § #imp pRALE-84E

S EAE- Of &

DOI:10.6814/NCCU202001326



Abstract

Search advertising is a huge online market in which many types of products are
recommended and tens of billions of transactions are conducted each day. It has
been proven to be a successful business method of online marketing and,
consequently, attracting high attention from academics and practitioners. However,
in recent years, due to heightened levels of self-awareness and shortened attention
span of customers, manually tailoring these advertisements has become a bottleneck

in lieu of rapid growth and demand of efficiency.

We present a novel approach to automatically generate search advertising
copies (texts) thatrelies on Natural Language Processing (NLP) technology.
Unlike most of the previous works that focused on the pricing model, this approach
aims to improve the performance of search-based advertising based on the consumer
behavioral stages in the marketing funnel model. This work introduced an individual
recommender system based on the LSTM auto-encoder model, and implemented it
in an A/B testing experiment designed to follow the automated re-marketed strategy,
replacing the manual parameters-setting tasks with multiple automated tasks and
making search advertising more effective for brand-seeking to user behaviors. To
support the experiment, we also conducted a survey and in-depth interviews to
discover insight into consumer’s clicking and keyword searching behaviors. Data
analyses revealed that automated search advertising improved the conversion rate by
83% and decreased the average cost per conversion by 54%, indicating the
promising application of this novel approach to adopt artificial intelligence (Al) in

the future of search advertising.

Keywords : Al ~ NLP ~ Marketing Funnel ~ Search Advertising ~ Remarketing
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3 % 1 GRU-Seq2Seq-Bahdanau-Greedy ~ GRU-Seq2Seq-Greedy ~
LSTM Auto-Encoder ~ LSTM-Dense 2 Transformer-Beam % 7 #& NLG #-3]:& {7
P T BLEU 374 1% 5 #5103 Bl3E - GRU-Seq2Seq-Greedy 7 learning_rate =
0.001 -~ batch_size = 32 ~ sequence_length = 64 ~ epoch = 20000 ~ num_layers = 2 ~
size_layer = 256 ~ accuracy=0.994 - 4 7 Bahdanau 7+ GRU-Seq2Seq-Greedy 3 &
%% % learning_rate = 0.0001 ~ batch_size = 32 ~ sequence_length = 64 ~ epoch =
30000 ~ num_layers = 2 ~ size_layer = 128 ~ accuracy=0.979 - Transformer-Beam
e learning_rate = 0.001 ~ epoch = 1000 ~ num_layers = 4 ~ size_layer = 128 ~
accuracy=0.983 - LSTM-Dense 7 maxlen = 100 - step =5 ~ epoch = 2000 ~
num_layers = 2 ~ size_layer = 128 ~ temperature=0.2 » 12 5 & 4 = 21 ) el

:‘J{\Z}:lﬁ;::

Model | Loss
GRU-Seq2Seq-Bahdanau-Greedy 0.0863
GRU-Seq2Seq-Greedy 0.0188
LSTM Auto-Encoder 0.0519
Transformer-Beam 0.069
LSTM-Dense 0.0011

#5103 48 NLG i3] ehaf 2 St
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LR d- ARASRELEY ek T LA we ko
Model Example Sentences
GRU-Seq2Seq-Bahdanau-Greedy | % M AAFH SHEFIH  FHARFETH - ABrandW R o BB X8 - AFoflie -
GRU-8eq2Seq-Greedy f#stir AR AN A RTE - RAS T B o Kedd - ABrand AR SFEFME 27 -
LSTM Auto-Encoder Foakeginde it | WA L oG BORHFHA R - MeFEHAMA R A
Transformer-Beam TRt - WAL Y - ABrandff A A YA RS - £ RAGHAEY - LT P ARt -
LSTM-Dense REF AN - BHF0S - M8 io o RIEM « R SE N - Bl B RGBT -
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Writtenby hand = > 4pk > B #42 5 1o
Model BLEU-1 BLEU-2 BLEU-3 BLEU-4 BP BLEU
GRU-Seq2Seq- [
Bahdanau-Gfeédy 0.2 0.0513 0 0 0.9753 0
GRU-Seq28eq-Greedy 0.225 0.0513 0 0 1 0
LSTM Auto-Encoder 0.325 0.1795 0.1053 0.0811 0.9277 0.1386
Transformer-Beam 0.225 0.0769 0.0263 0 1 0
LSTM-Dense 0.225 0.0769 0.0526 0.027 0.9753 0.0687
Written by hand | 1 1 1 1 1
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LSTM 2 = #7] & BLEU ¢ 8 & 5 3t Seq2Seq > m LSTM Auto-Encoder
vv LSTM-Dense % ) 0.0699 » & vk ¥ LSTM Auto-Encoder 4p >t H s 4 = =3
C AEREAIERDY K o N-gram R T 0 R fFE v kb

awgt o B BLEU-1 3 BLEU-4 F 4% #_2 LSTM Auto-Encoder 18 2 #.3 > @
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GRU-Seq2Seq-Greedy ~ Transformer-Beam §= LSTM-Dense i+ BLEU-1 ev%4 &
TR MF N EH e 24 SR DA T T o R AT > LSTM

Auto-Encoder = ;£ g s iE o
¥ & RPE¥R ALY
*?%§W$%$i$ﬁklﬁgiéﬁﬂﬁ,@%ﬁ@ﬁﬁﬁﬂ;%ﬂ

B RO RT A A N RARIT A T E R e R 0 H TR R 4

WA 54:

A AR FHE  RERE 18
1 | GRU-Seq2Seq-Bahdanau-Greedy 2.32 1.220 50
2 GRU-Seq2Seq-Greedy 1.84 842 50
3 LSTM-Dense 3.28 1.341 50
4 LSTM Auto-Encoder 3.66 939 50
5 Written by hand 3.62 967 50

#5400 A3 2 Y S Rl BRI

TR KR AL R AR

JEde it sezt 3L & 7 (7 5 LSTM Auto-Encoder 27 ch a4 ik B > # 3

Sl A9 et R TEHF LB & F o 3K Mauchly's W % #c 5 .647(x*2=20.651 -
p=.014<.05) > ]t T4 F a2 & - 4= * Greenhouse-Geisser 4= Huynh-Feldt 4 i=2 i {&
#® - Greenhouse-Geisser ¢ & T_E % .848 » Huynh-Feldt ch e & <8 5 919 & & Tip >
AZEI5EE > 5 iﬂ’ T 3oiE 5.8835 B 375 A F R AT S AT S i ¥
Greenhouse-Geisser 4 it & enficdy » F (4,196) =29.983 ~ & ¥ {4 p=.000<.05 » & ¥if |4 ¥ -k
B ATRpRATIHEDIR o
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v Written by hand % ! 0.04 4 > i& & 72 % LSTM Auto-Encoder 2 = #-3] #r &
IR A koS BRI ER SR L ¥ % o LSTM-Dense #-3] #7 4
1 kS BOAIE o MR ZAFEL A TEB SRR 0 @ Seq2Seq #-A] e ok
A AEL S FMAEHEE A AT RENEd WEEROR L Ko
e % w] e GRU-Seq2Seq-Bahdanau-Greedy #-7] # Loss~Accuracy ¥+ BLEU =
& ¢ e syt GRU-Seq2Seq-Greedy #-4] £ 0 2 & 4 1 RIGE 04 Bofr P KR

> GRU-Seq2Seq-Greedy H-7) » & % 1T 3oicip £ 048 4 -

EEBH0S%IEHEEM
R iE EHEER AERE| BgEp
e 59 O T3 2 B _I__‘t'E = BREM TR R
1 ) 480" .203 022 073 ,887
GRU-Seq2Seq- | 3 960" 219 .000 -1.401 -.519
Bahdanau-Greedy | 4 -1.340° 219 000 -1.780 -.900
5 -1.300° 1225 .000 -1.753 -.847
2 1 -.480 .203 .022 -.887 -.073
N ’ 22 -1.882 -.908
GRU-Seq25eq 3 1 .440” 1220 .000 1.882 998
_Greedy 4 -1.820 .205 .000 -2.233 -1.407
5 -1.780° 209 000 -2.199 -1.361
3 1 960 219 .000 519 1.401
2 1.440" .220 .000 .998 1.882
LSTM-Dense | 4 -.380 7 100 -.835 075
5 -.340 1238 160 -.819 139
4 1 1.340° 219 .000 .900 1.780
2 1.820° 1205 .000 1.407 2.233
LSTM Auto-
Encoder 3 .380 227 100 -.075 835
5 040 137 71 .35 31s
5 1 1.300° 1225 .000 .847 1.753
2 1.780" .209 .000 1.361 2.199
Written by hand ) ) )
’ 3 .340 238 160 -.139 819
4 -.040 137 771 -.315 235

*ERP<05- AEEEEN

# 55 A 1 PRAMEALR 3G DR R

FHR KR D AL P AR
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B52: A1~ ZHF 2 MARTFREESE

X & FI 3%

LSTM Auto-Encoder | I
Written by hand | I
LSTM-Dense [N
Gru-Seq2Seq-Bahdanau-Greedy [N
|

Gru-Seq2Seq-Greedy

0 0.5 1 1.5 2 2.5 3 3.5 4
. 5 Gru-Seq2Seq- }
Gru S €d= ?e 4 Bahdanau- LSTM-Dense  Written by hand LSTM Au“ro
Greedy . . Encodet
- Greedy
| Artificial 1.84 2.32 3.28 3.62 3.66

TR KR AT AR

K& BE 7 @2 A 5=4=3>2>1 RAFLAIER IR L2 8
LSTM #3124 sen> Za g ¥ 2 8 > Ti5fcP 2 (4-@ 52) &4 52 LSTM
Auto-Encoder ~ Written by hand ~ LSTM-Dense ~ GRU-Seq2Seq-Bahdanau-Greedy
% GRU-Seq2Seq-Greedy - LSTM Auto-Encoder # % 1 |32 BLEU gn®4 3 &

B % 0 Flpt i 8 4 LSTM Auto-Encoder #-3] ih2 = % % B & o
Fw & ABRIESRFEL T

TP HB LS P ABlesting i 77 4Rk cnHEF A 2Rl - B

PEHAIEBL AT AL S H T K S E R P

o ak R T R B LR £ BRI R T 6 2 ST
BRSSP AOT MR P BARE LR 4 TR AR L T
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MeET > A BB R 2ock > A LRP L LFEGHER AL

FALR et g RSB TEREE o A7 A 1 3 11068 o R sk i 4677 i R

256391 o B KT 1204589 ~ 0 H ¥ FopeicF 382412 ~ 0 AR K

503296 ¥R i F 822177 Ao FERB IR K 5 68960 F Sk % BdoT Lo

ik Fhgmkn LR L3 LBME FHEIGRHMKR KA H@F
0 0 7 204 3.43% 5.56 389  0.00%
7.07 260.58 384 1,852 20.73% 48 1843.06 1.84%
0 0 4 213 1.88% 2.68 10.71 0.00%
13.84 139.54 526 2,408 21.84% 3.67 193145 2.63%
2091 182.7 921 4,677 19.69% 4.15 382412 2.27%
ik Ehpmwn LR L3 BME FHRERLRHEMK KA H@F
0 0 44 923 4.77% 2.38 104.88  0.00%
20.54 394.00 1613 5306 30.40% 5.02 809283 1.27%
0 0 2 127 1.57% 6.17 1233 0.00%
0 0 4 35 11.43% 2.93 11.73  0.00%
20.54 400.28 1663 6,391 26.02% 4.94 8221.77 1.24%

# 5.6 1 A/Btesting 2. B £ = 2% %

TARKR AL A AR

N
uu

T ;

8 JR) R

415 ~ ~ Hot@ig g * L 1827 ~ 5 R e L Ak BEF K 26.02%

BEE % 19.6990 ~ g T 22700~ L 39H g Y L

v
i

L%

H1.2896T ¥oH B Ny 5 494 A M g T 7 5 40028 5 b Arik

-~

BB U R B R S F R LR g S R

3 ) Google Ads ?Eﬂﬁﬁﬂﬁﬁ g Pt He et A A fie 4 A 13 FapF S S L SV A fe &

E¥ R € MR o
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FoREAREE B F TR EHR L PR EDFHITY 5 HE 212
TR BRI SRR E o AP B A I FR R L i F 2 s e T
POAR AR A S M I BRI AHBEDABES RN EEE
TR A e B (1642) B ¥ B ¥ % 2 (900)> p & =0.0354 < 0.05 -
HIEERE FPLEESEEBR R FIEFR Lt REFF A1
wER L -

B53: poa 1WERL PAEF LR

The expected distributions of variation A and B
175

150
125

100

72%

CRA:97

0

96% 96.5% 97% 97.5% 98% 98.5% 99% 99.5%

Conversion Rate Control

Conversion Rate B Relative uplift in Conversion Rate
Conversions A/ Visitors A

Conversions B / Visitors B CRB-CRA/CRA

97.72% 98.74% 1.04%

Observed Power p value Z-score

(CRg - CRA )/ SEdifference
77.66% ©.0354 1.8072
Standard error A
(CRA* (1-CRa ) / Visitorsz) 12

Standard error B
(CRB * (1-CRg ) / Visitorsg) 172

Std. Error of difference
SEdifferance = ( SEAZ + SER2 )12
9.884919

@.802738 9.8a5629

FAGOR: AEL A AR

AR B 5 0 F TR N R FIN ) R BEE T
SRR A R R e T X
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WEF It 0 A SR R DEE S B R A SR e PEE S {1
Bl 5.5 % 7 ¥ BBl cnEh 4 =t fic (1663) A5 % 3 @ (921)>p & =0.0000 <
005> R A F k%> FINEGEEBER  wp BIFR L LBFalbgy K
MALWERL > AHBENEF IS RN REF > FRED LA ST
B g o EF

ﬂzi P

|-

BREHRY S EMR Y N FE ST AR TR A

ZRBRFIEZ2EZRBETIR > A IMERIFR L 2 ZRa

‘D:

¥ A
5

FALEBDTENG

| e

o
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v b N LEPREF RO A B X FE R 2 5 H R FT

e
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P
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PR M IS > FARE IIEF AT L B IR

P25

b

A 555

A
o

=
F’_k
g
?\*-
#

= f
A RAEMTHER L

S

.

A FFRT > AREEZ P Y IOFIHF L ATHE
7

K3
=
==
P
e
bo

‘}J{:
i
9
®
=
La
5y
%

M54 pf A 1HFR L PBEFFALE

20
60
2 . S
m = £ =
< - o
o o
S S
20
0 " " . "
18% 20% 22% 24% 26% 28%
Conversion Rate Control Conversion Rate B Relative uplift in Conversion Rate
Conversions A/ Visitors A Conversions B / Visitors B CRB-CRA/CRa
19.69% 26.02% 32.14%
Observed Power p value Z-score
( CRB - CRA )/ SEdifierence
10a.80% 0.2080 7.9152
Standard error A Standard error B Std. Error of difference
(CRA* (1-CRa ) 1 Visitorsa) 112 (CRg * (1-CRp ) / Visitorsg) 12 SEdgifference = ( SEAZ + SEg2) 12
8.805815 8.805488 8.807996

FAGOR: AEL A AR
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BRE - APLHMRETERALET - BB F
7

3 F AR A M T S ki

CHEEFZASTA B B

Bl B gHR AR S T o gt AR BB R

R BEFHCEEIHE P od T RTEET o ¥ 2=1693.092 -

piE =0.000> 3 &gE k&, FREFpa X 27 THeEFTHEL, 3 F

TR R EF R

& A
il 7l

o [T S Y T ) %
18 $¢ 1127 51 0 143.78 1321.78
MEEE 5684 132.7 2.1 618.6 1321.78
#E 558.6 -81.7 2.1 -474.8
BELEE 234 7.1 -1.5 -19.1
WEHEE 319 1.7 -15 -26.9
18 $¢ 7158 1997 27.61 9935.89 19118.5
MEEE 82210 1919.3 30.8 8947.4 19118.5
nE -1063.0 77.7 32 988.5
BELEE 117 1.8 -0.6 10.5
WEHEE 306 3.7 -1.1 28.3
18 #¢ 340 6 0 23.04 369.04
7 % 18 158.7 37.0 0.6 172.7 369.04
% 181.3 -31.0 -0.6 -149.7
BREEE 144 -5.1 0.8 -11.4
AERAE 192 5.4 -0.8 -15.7
18 $¢ 2443 530 13.84 1943.18 4930.02
MEEE 21199 4949 7.9 2307.2 4930.02
£ 323.1 35.1 5.9 -364.0
B E 7.0 1.6 2.1 -7.6
WA £ 10.3 1.8 23 -11.6

n 18 #¢ 11068 2584 4145  12045.89  25739.34
mEEs | 11068 2584 4145  12045.89  25739.34

57 LA MEET PR L AL R

FH KR AL P HER -
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