B
it

A
%

Yo MAET T L R 2]
A Study on Auction Strategy of Keyword Search for

Sponsors

(SRR S

s EgaE B

¢ E% 5 100 & 6



M OE K B
BEAEER
Bt B WX

BEhmERrESHERKZWR

A Study on Auction Strategy of Keyword Search for Sponsors

BT \3%\{%]’3@

REF SIS EH

Y

A

fa#%)\
HEHIR \\ﬁ @Z ‘%

i |
REEFE) | Rt

O BH :PERE 100 & 06 A 23 H

OREE :




H & KR 2w + 3 OB R A

WX F R KREE H

FMEHE MBI R&ES EARIHBX

oM TR RBRIARE

AN B FIERHES -

muns ok AL F

(o4 65 _23a




HERETRAETEEAALIRXZMEHARRAEE

TEAN 8 ZHEEREHX

PXAE A HMEFTHERTRR AR

3 X A8 B ' A Study on Auction Strategy of Keyword Search for Sponsors

HEH 4+

BB SEERABFINBREHAEAMERB LT ¢
O %74 %4k
(0 #REHE4s SLM k) MR

HEEXX EES X3 FL

~
2 o 2 ‘ﬂé*j E (%‘%#ﬁ,é’;fiﬁ)
R R :_)ﬁ& &3 5% (FMEEL)
¢ % R B (% b oA >3 7

v



~ 2
-

S
A @Rl s AR R T EF LRI o hih 2 TuE
Aev EEF AP B A S RS o { AN G TRALE R
USRS LR 259 X
v PR R BRSPS R TR ehip gk o
REAmT LT o
RN L }é;&j’ﬂ\lﬁ ;Ln Fal
SRR &

FEREUEH UG kPR
LI

A R ARk R A d
ERUR U il Nz E N



FopMeEsoFh {d27]

cER Y da s gt

™
13_

3 F O+ & FAUFEE AL

RUEY AL SRR R R S U LR
BB RS AT e BB Y AT A R b

LA AT SR T o hdoi B M aET o F LR T R

P

5% e (GFP) thip g 3 5% » d 30 40F cn@ R4 A 85 % - i
R > Fla M AR BRI SRR ERET B %
Fa I IR R R By g SR
R&% -4 (GSP) chjpf 2 3t o Aip> P L AF P M 4

Bokvs o v fREEF I F e F Bdp g T R o

R R - I BE AN £ L INNECEE Y.

B RIER S BT AR

\_’m

Vi



A Study on Auction Strategy of Keyword Search for

Sponsors

Student : ShuHan Chen Advisors : Dr. MingChien Hung

Department of Information Management
The Graduated Program
Nan-Hua University

ABSTRACT

Online advertising has been one of the few advertising platforms that
have shown revenue growth fast over the past years. Especially, Search
engines including Yahoo and Google utilize the Keyword Auction for
ranking the advertisements displayed around the search results in the web
page. In the early years of Keyword Auctions, the Generalized First Price
(GFP) auction was used. Since all winners pay their bid in the first price,
they have incentive to under-bid to reduce their payment. As a result,
biding prices oscillate, and the outcome becomes quite unstable. To
overcome the problem, the Generalized Second Price (GSP) auction was
applied in the current search engine. This paper studied the auction
strategy of Keyword Search for sponsors in order to find the relationship

between the revenue of search engine and the speed of auction.

Keywords: Generalized First Price Auction, Generalized Second Price
Auction, Ascending Auction, Minimum Bid Increment, Bid

Level, Locally Envy-Free
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h- BaBaEF R LT 5
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%51 f 2 =38 g F 5 (CTR)

k2%l | Slotl | Slot2 | Slot3 | Slot4 | Slot5 | Slot6 | Slot7 | Slot8 | Slot9 | Slot10
#1 0.824 | 0.797 | 0.720 | 0.707 | 0.678 | 0.480 | 0.462 | 0.212 | 0.147 | 0.093
#2 0.987 | 0.977 {0918 | 0.734 | 0.469 |0.434 |0.408 | 0.376 | 0.129 | 0.098
#3 0.879 | 0.638 | 0.620 | 0.518 | 0.472 | 0.424 | 0.209 | 0.201 | 0.139 | 0.129
#4 0.980 | 0.964 | 0.877 | 0.872 | 0.871 | 0.684 |0.672 | 0.374 | 0.296 | 0.278
#5 0.822 | 0.624 | 0.588 | 0.558 | 0.500 | 0.358 | 0.357 | 0.340 | 0.197 |0.146
#6 0.757 | 0.672 | 0.587 | 0.469 | 0.353 |0.221 | 0.218 | 0.173 | 0.156 | 0.005

23




%51 R 2 =8 ehBF 5 (CTR)(H)

e %) | Slotl | Slot2 | Slot3 | Slot4 | Slot5 | Slot6 | Slot7 | Slot8 | Slot9 | Slot10
#7 0.986 | 0.792 | 0.473 | 0.203 | 0.169 |0.162 | 0.132 | 0.123 | 0.120 | 0.065
#8 0.619 | 0.614 | 0.565 | 0.492 | 0.423 | 0.272 | 0.243 | 0.156 | 0.139 | 0.076
#9 0.882 | 0.876 | 0.841 | 0.804 | 0.683 | 0.661 | 0.551 | 0.480 | 0.226 | 0.044
#10 0.788 | 0.723 | 0.642 | 0.503 | 0.464 |0.384 |0.314 | 0.184 | 0.184 | 0.012
#11 0.973 | 0.934 | 0.765 | 0.655 | 0.615 | 0.586 |0.476 | 0.287 | 0.220 | 0.189
#12 0.990 | 0.986 | 0.961 | 0.913 | 0.821 | 0.766 |0.511 | 0.230 | 0.149 | 0.112
#13 0.946 | 0.808 | 0.794 | 0.628 | 0.545 | 0.520 | 0.460 | 0.448 | 0.409 | 0.106
#14 0.855 | 0.816 | 0.762 | 0.584 | 0.565 | 0.330 | 0.293 | 0.149 | 0.132 | 0.039
#15 0.981 | 0.863 | 0.685 | 0.675 | 0.642 | 0.573 | 0.464 | 0.403 | 0.399 | 0.189
#16 0.919 | 0.819 | 0.801 | 0.654 | 0.572 | 0.536 | 0.400 | 0.321 | 0.179 | 0.089
#17 0.991 | 0.840 | 0.745 | 0.728 | 0.711 | 0.477 |0.457 | 0.312 | 0.253 | 0.098
#18 0.969 | 0.914 | 0.852 | 0.788 | 0.784 |0.429 |0.349 | 0.282 | 0.185 | 0.103
#19 0.894 | 0.867 | 0.746 | 0.469 | 0.327 |0.226 |0.118 | 0.115 | 0.098 | 0.071
#20 0.964 | 0.948 | 0.827 | 0.656 | 0.570 |0.383 | 0.348 | 0.320 | 0.236 | 0.106
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(valuations) o o **4%% & 0 4 = E AR BF OB FARF > F]U BR A
ﬂ;;% 4 ~‘= H“i‘fﬁi\al‘[ﬁ m%’é’

RO @R FIFBRLES

¥t slotl % slotl0 sz ¥ Bz g & F 43 0~100 2 p #icia & iE

TR

R 2 B A Pl T B BR LT SR L

BAmAR o SRR R A PRSEREA S (40 0-100 2
24



B)> AR E*F2Fedpg Kvg* > 4ok 529757 o

52 B+ E 2 HA L =8 e E(Valuation)

% = | Slotl |Slot2 |Slot3 | Slot4 | Slot5 | Slot6 | Slot7 | Slot8 | Slot9 | Slot10
Adl |90.2 (880 |70.8 |63.0 [558 |451 |36.6 |229 |17.1 |126
Ad2 |976 |[86.4 |620 |57.7 |323 |229 |179 |99 7.4 5.1
Ad3 910 |881 |86.3 |61.1 |57.7 |57.3 |48.7 |46.6 |44 14
Ad4 863 (813 |769 |66.1 |651 |644 |622 |426 |347 |135
Ad5 928 |895 |816 |776 |73.7 |487 |400 |264 |189 |11.7
Ad6 |921 (847 |817 |750 |583 |453 |325 |209 201 |76
Ad7 |854 |853 |774 |709 |626 |60.7 |545 |433 195 |14.6
Ad8 820 |56.1 |550 |493 |448 |325 |236 |10.1 |45 0.8
Ad9 |821 (816 |752 |508 |508 |411 |400 |319 |27.7 |97
Ad10 [ 932 |86.8 |741 |722 |552 |534 |50.7 |49.0 [213 |7.6
Adll [ 994 |965 |76.6 |76.0 |57.7 |552 |248 |89 1.1 11
Adl2 | 98.6 |957 |87.8 |874 |753 |595 |583 |528 |373 |346
Ad13 |89.6 |77.2 |711 |665 |[523 |457 |274 |265 |21.3 |179
Adl4 | 88.1 |814 |70.2 |526 |[409 |305 |26.0 |203 |97 24
Adl5 [ 996 |97.1 |916 |859 |73.0 |66.4 |585 |549 |340 |322
Adl6 | 849 |844 |816 |780 (547 |440 |265 |189 |13.0 |55
Adl7 | 951 821 |79.0 |633 |470 |373 |196 |178 [139 |4.2
Ad18 | 994 934 |782 |699 |469 |444 |279 |271 |236 |184
Ad19 932 |87.8 |783 |520 |505 [351 [29.0 |11.0 |41 3.7
Ad20 [ 96.9 |95.0 |57.0 |558 |482 [393 |28.0 |241 |21.7 |144

25




FAORLES BRI A I HNB PR ERNG A L
MR T R B A I AR R R B2 ot b A
2 5 A e dAkrt 5 (IBR; Initial Bit Rate) » Bk = B R £ & = < ¥ 305
F e g s K Fua g A F A 0~1 7§L&,ﬁ1,5\ﬂ A
o - w EBY o B2 R R R RS T (R DB
B (% 5-2)inik -

v & Kk E 5’,?%: o ZIAFERM ST H &R

R2Z 2 dveda Bt o £ 4 20 menlicdp T A" FLBAEWA S (4

WO0~12 ) FHELE® DA Fadp g Kok 4ok 5-3(A)(B)
S o BORRE A he B AR F A B R e

AR A

\

b5 302 05 s

- BAeadiig 5 30%0.5=15 -

% 5-3(A) * B 2 £ © (1-10) s g vt 5 (IBR)

e& |Adl | Ad2 |Ad3 |[Ad4 |Ad5 | Ad6 | Ad7 | Ad8 | Ad9 | Adl0
#1 0.805 | 0.192 | 0.818 | 0.293 | 0.869 | 0.825 | 0.742 | 0.872 | 0.543 | 0.511
#2 0.109 | 0.599 | 0.701 | 0.431 | 0.428 | 0.633 | 0.725 | 0.441 | 0.567 | 0.869
#3 0.717 | 0.614 | 0.403 | 0.512 | 0.365 | 0.721 | 0.352 | 0.044 | 0.120 | 0.804
#4 0.381 | 0.015 | 0.156 | 0.578 | 0.960 | 0.292 | 0.616 | 0.730 | 0.351 | 0.322
#5 0.204 | 0.432 | 0.504 | 0.872 | 0.776 | 0.430 | 0.905 | 0.317 | 0.555 | 0.166
#6 0.569 | 0.273 | 0.429 | 0.236 | 0.255 | 0.349 | 0.701 | 0.417 | 0.642 | 0.269
#7 0.065 | 0.924 | 0.145 | 0.766 | 0.511 | 0.306 | 0.223 | 0.435 | 0.297 | 0.474
#8 0.794 | 0.100 | 0.928 | 0.387 | 0.894 | 0.748 | 0.813 | 0.126 | 0.362 | 0.266
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# 5-3(A) 1 B & E 7 (1-10) 5%~ 4 4Rt F (IBR)(H)

e | Adl |Ad2 |Ad3 |Ad4 |Ad5 | Ad6 | Ad7 | Ad8 | Ad9 | Adl0
#9 0.583 | 0.337 | 0.273 | 0.682 | 0.867 | 0.285 | 0.861 | 0.147 | 0.764 | 0.941
#10 0.869 |0.981 |0.831 | 0.590 | 0.969 | 0.453 | 0.922 | 0.821 | 0.370 | 0.443
#11 0.017 [ 0.830 | 0.788 | 0.138 | 0.338 | 0.376 | 0.505 | 0.809 | 0.458 | 0.339
#12 0.363 | 0.206 | 0.007 | 0.351 | 0.451 | 0.079 | 0.276 | 0.350 | 0.388 | 0.934
#13 0.689 | 0.520 | 0.832 | 0.354 | 0.917 | 0.966 | 0.678 | 0.770 | 0.887 | 0.367
#14 0.340 | 0.481 | 0.401 | 0.598 | 0.650 | 0.732 | 0.970 | 0.017 | 0.719 | 0.287
#15 0.212 | 0.403 | 0.693 | 0.552 | 0.300 | 0.008 | 0.283 | 0.856 | 0.178 | 0.131
#16 0.518 | 0.880 | 0.130 | 0.839 | 0.742 | 0.365 | 0.740 | 0.271 | 0.823 | 0.389
#17 0.882 | 0.705 | 0.461 | 0.091 | 0.855 | 0.848 | 0.334 | 0.656 | 0.109 | 0.284
#18 0.060 | 0.563 | 0.365 | 0.033 | 0.158 | 0.662 | 0.893 | 0.810 | 0.274 | 0.004
#19 0.590 | 0.056 | 0.678 | 0.945 | 0.505 | 0.578 | 0.458 | 0.200 | 0.706 | 0.552
#20 0.368 | 0.667 | 0.827 | 0.045 | 0.189 | 0.579 | 0.257 | 0.674 | 0.640 | 0.850

% 5-3(B) 1 B £ % # (10~20) = 4545 1t % (IBR)

e | Adll | Adl2 | Ad13 | Ad14 | Adl5 | Adl6 | Adl7 | Ad18 | Ad19 | Ad20
#1 0.552 | 0.751 | 0.794 | 0.327 | 0.763 | 0.677 | 0.181 | 0.570 | 0.649 | 0.911
#2 0.101 | 0.120 | 0.731 | 0.447 | 0.420 | 0.073 | 0.779 | 0.019 | 0.343 | 0.113
#3 0.430 | 0.193 | 0.437 | 0.176 | 0.895 | 0.947 | 0.689 | 0.254 | 0.717 | 0.507
#4 0.290 | 0.596 | 0.883 | 0.954 | 0.283 | 0.933 | 0.732 | 0.664 | 0.177 | 0.491
#5 0.539 | 0.119 | 0.066 | 0.565 | 0.233 | 0.577 | 0.790 | 0.543 | 0.032 | 0.863
#6 0.377 | 0.143 | 0.696 | 0.195 | 0.171 | 0.591 | 0.594 | 0.313 | 0.060 | 0.163
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#53(8) 44

% ¥ (10~20) ¢4 438 #+ 5 (IBR)(H)

e 5 | Adll | Adl2 | Ad13 | Adl4 | Adl5 | Adl6 | Adl7 | Ad18 | Ad19 | Ad20
#7 0912 | 0.786 | 0.860 | 0.609 | 0.958 | 0.103 |0.424 | 0.400 |0.722 | 0.529
#8 0480 |0.784 | 0.771 | 0.895 | 0.860 | 0.731 |0.176 | 0.227 |0.811 |0.347
#9 0092 | 0.775 | 0.406 | 0.846 | 0.628 | 0.239 |0.637 | 0.372 | 0.056 | 0.080
#10 |0.849 | 0.424 | 0533 | 0.347 | 0.657 | 0.266 |0.699 | 0.403 |0.605 | 0.671
#11 0922 | 0.951 |0.805 |0.768 | 0.570 | 0.918 |0.889 | 0.437 |0.041 | 0.520
#12 0582 |0.571 |0.864 |0.152 |0.210 | 0.112 |0.344 | 0.350 |0.949 | 0.346
#13 | 0.808 | 0.153 |0.595 | 0.401 | 0.241 | 0.517 | 0.362 |0.544 | 0.341 | 0.107
#14 |0.307 | 0.938 |0.887 |0.468 | 0.228 | 0.884 | 0.202 |0.414 | 0.267 | 0.622
#15 |0.886 | 0.952 | 0.931 |0.233 |0.366 | 0.221 |0.103 | 0.664 |0.074 | 0.418
#16 | 0.697 | 0.225 | 0.470 | 0.105 | 0.738 | 0.205 |0.204 | 0.740 |0.391 | 0.532
#17 0932 | 0501 |0.833 | 0.557 | 0.467 | 0.592 |0.943 | 0.966 |0.466 | 0.835
#18 |0.389 | 0.705 | 0.188 | 0.246 | 0.264 | 0.698 |0.301 | 0.527 |0.661 | 0.189
#19 |0.089 |0.955 |0.355 |0.731 |0.116 | 0.313 |0.695 | 0.196 |0.540 | 0.855
#20 0592 |0.240 |0.715 | 0.514 |0.036 | 0.680 |0.226 | 0.002 | 0.348 | 0.264

AR A 1S3 R R e £ A 4 2071720 & 400 B % &)

RiBEFTFHR TREEEPFHETBEEFR, AT EF B Fadk
TREEP R IRHRFNREGFTHR LHOFINFAF By &
F T ERE BRI EE B &hT Ty o ATV RE B

# R BT T 0 E S BB S F N | e R i AE e
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