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Bidirectional LSTM + CRF

[Sunshine beautiful] Musk melon gift set (3kg/2pcs)

-----------.

B-Per
4
B-Per 0.7
I-Per 012
B-Org | oos
I-Org | oo
O| ooe

Activation
Dense

[Sunshine beautiful] Musk melon gift set (3kg/.

Seller

Type

1-Org

0.01

0.02

0.06

0.9

0.01

.-----------‘

Vol Qty

567 59| XI=

> DEVIEW
T = 2021

id 26230202464
categoryName Focod)Agricultural Products>Fruits»>Mclon

4 productName Gyecngbuk Goryzong Papaya Melon3~ Hirst snipment this vear
' price KRW 17310

attribute(tobe) QTY:6 , VOL:2kg , Variety: Papaya ,

il 25692850099
catagoryName Food)»Agricultural Froducts):Fruits>»elon

prcductName  Seongju CanzaloupelVlielon Cantalcupe Melon
price KRW 53320

attribute(tobe) VOL:5kg . Varety Hantalo! |

id 26224812508

calevoryNanz FouddAgricullural Producs>Fruils>Melon

productName [Sunshine beaut ful] Muskinarcn paulownia gift set (more '.han
price KRW 58900

attribute(tobe) QTY:2 . VOL:3kg . Variety: Musk .
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Transformers XLM-R Token Classification |
Clustering performance

with and without attribute extraction

Product Name : = 3¢ /KA2 BIYEFT SANEI % £ 7C+ A K T22-25X15

1.0000

Collection Pcode : t22-25x15
Extract Pcode : T22-25X15
0.7500
Predictions
05 : T22-25X15
06 : T22-25X15
0.5000
07 : T22-25X15
08 :T22-25X15
09 : T22-25X15 o
ip_pcode_final | = | K | B B fE Bt SANEI % |8 K| ¥ | A E
0.0000 AMI

Jp_peode_final :

AVG_PRECISION PRECISION RECALL
{'entity_group': 'B', 'score’: 0.9511 885046958923, 'word T, 'start’: 21, end': 22} W Without Attribute Extraction
{'entity_group': 'B', 'score’: 0.9543043375015259, ‘word: '22', 'start’: 22, ‘end': 24} B With Attribute Extraction

{'entity_group': "B, "scord: 0.9561530947685242, 'word": '-25°, "start’: 24, "end"”: 27}
{"entity_group: 'B', "scorc’: 0.9561521245002747, 'word" X', 'start’: 27, end’: 28}
{"entity_group: 'B', "scorc’: 0.9582672119140625, 'word' '15', "start”: 28,'end": 3}

* AMI (Adjusted Mutual Information)
ratio : 22 3}55 A] 35| o]l )] PCODEZ} §l (= BIO 8] 74 o] ¢t5l)ul| o] 2] v & MIWU, V) - E {MIU, V))

seore =09 score > 0.8 score > 0.7 score > 0.6 score > 0.5 score < 0.4 max {HU), HV)} — E{MI(U, V)}

Ajinkya More, "Attribute Extraction from Product Titles in eCommerce." 2016.
Guineng Zheng, et al., "Open Tag: Open Attribute Value Extraction from Product Profiles" 2018.
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of 7fei 22 € 7eae 2% Y FELYE HEE
o{deg 39,69€ 26,550 €6.83%
s 2R 20,803 15,129 74.62%
Subtetal 69,698 41,568 €9.43%
A% 2,344 1,361 68.06%
Ry 18468 15771 85.40%
e bl 8 10,231 9,276 60.87%
014471t 9,975 7549 75 68%
HaT 4,714 4,122 87.44%
oM 2 O|¥BIY 2%  am BED 70.89%
X% 2,767 2,134 7712%
F--m—m----- r -
- ' ' DX 4,724 2,761 £3.45%
. e '
E ‘ ' o4+ 3 2,412 1,322 57.18%
.
. - '
: : AlA 3,529 2,569 72.80%
. : M .. .- -.
] ; ¢ : ; - Subtetal 59895 47525 79.21%
. N ] M ' L)
: : : : : : Yrie 978 624 €3.80%
. . '
0 . '
' . ; : ; ’ o7 3030 159 €4.55%
. . ’ ' .
== = = ==NEEE ' | - STE 37,112 26,416 71.18%
: ; gayS0t
- : [uEdsE 76,764 12,6M 76.23%
. e '
i ‘ ' FESGE 2,112 1258 £9.56%
. '
EiEEE-E - Foutecesd . Subtctal 59,60€ 42,658 714E%
9 h h sS4 21214 17837 84.56%
IHML R>UM| R >BRIRAINE M2 RS0 MLl FSEIME MR >0{HE|E>HH M| R S0{ M 2| F> 27|
2 15,324 12,550 2180%
ATERH
O o0 O O e Py I T
Object, Texture Color Object, Texture Color Object, Texture Color Object, Texture Color Subtetal 59499 45218 75.36%
Shirts (0.84) None N Shirs (0.93) ,Nong N Coats (0.75) ,Stripe H-N Ccats (0.91) None - Total 230986 177,270 73.87%
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4.1 ClusteringO|Tt? DEVIEW

Classification Clustering

w/ Adult
Characteristics

A
A A A A A
A A A
A
Weight | @ . A A Weight
: " . A Adults \ Aster 2

Cluster 1
w/ Child
Characteristics

Height Height

https://kevin-c-lee26.medium.com/machine-learning-101-classification-vs-clustering-e11b12c71243
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4.2 Clustering methods 203

MiniBatch Affinity Spectral Agglomerative Gaussian
KMeans Propagation MeanShift Clustering Ward Clustering DBSCAN OPTICS Mixture

A comparison of the clustering algorithms in scikit-learn

https://scikit-learn.org/stable/modules/clustering.html
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4.4 Sentence-BERT 13

Sentence-BERT & XLM-R (cross-lingual)

4 B

Softmax classifier 1.1 SBERT
* * | Teacher EN sentence vector
(u, v, |u-v]) cosine-sim(u, v) — feacher| g 1203
T~ — Hello World — Model '
Paralle! Data (EN-DE) MSE-Loss
u v u v Student EN sentence vector
Y i /) /) Hallo Welt — XLM-R | Y
pooling pooling pooling pooling -~ 0.7-0.10.3 MSE-Loss
3 3 3 3 —  Student
L, — ]
BERT BERT BERT BERT Model | 0.9-0.20.4
f f
Sentence A Sentence B Sentence A Sentence B Student DE sentence vector

\_ /

Multilingual Universal Sentence Encoder

Nils Reimers and Iryna Gurevych, "Sentence-BERT: Sentence Embeddings using Siamese BERT-Networks." 2019.
Nils Reimers and Iryna Gurevych, "Making Monolingual Sentence Embeddings Multilingual using Knowledge Distillation." 2020.



4.4 Sentence-BERT 13

Embedding Clustering Results

4 B

Sentence-BERT & XLM-R (cross-lingual)

1.2
1 Cosine Similaritvy Product Name
08 Ol2w| $S E}A| 2 E DLCPWU060
Ol2E| WE Ol2W| §€ E}IA| ZE DLCPWU060
05 WE oj21 £ E3la| 2 E DLCPWU060_1
o (&E7HE 2ich 7% URII[AMAIR]oI=H W of2t
| : [Rclloto| &) (o} 2] WE &= EJA| IE DLCF
0.2 ).87161934 [ﬂﬂ": ﬂq 7% YOI [MEAA]WE ol 20 §.E
’ 1 0.9 0.8 0.7 0.6 05 0.4 0.3 02 01 O 1 LLL ] -
oo 1000761 IEENE i 7 79 GOI[HMBHAIDE. Felatige
N . : . : . ((OWOWH619) (166908236)
—— DrECision_finetuning s=—recall_finetuning === precision_baseline . sossnsesmtesn -
=== recall baseline  seeeee precision_asis = seesss recall_asis

Recall Improved by 4 /%

Nils Reimers and Iryna Gurevych, "Sentence-BERT: Sentence Embeddings using Siamese BERT-Networks.", In Proc. of EMNLP 2019.
Nils Reimers and Iryna Gurevych, "Making Monolingual Sentence Embeddings Multilingual using Knowledge Distillation." 2020.
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4.5 Deep feature extraction from image 2021

Product image feature embedding

\_

Set of training images

Feature representation learning model

v
GAP
|

GAP
'

CNN backbone architectures Ly
(ResNet, DenseNet etc)

GAP
.

Fashion image retrieval (FIR)

o

, E Feature

- — relaxation —{()

S e (. module . ,

—— Classification

%% loss

af Similarity
e loss
L » Distance —{()

Negative

Feature

Deview 2018 - Fashion Visual Search J

Albert Gordo et al., "End-to-end Learning of Deep Visual Representations for Image Retrieval." 2017.
Sanghyuk Park et al., “Study on Fashion Image Retrieval Methods for Efficient Fashion Visual Search.” 2019



4.6 Multimodal (text + image) D5 NEW

o o ‘.

' Originalinput =

: | Feature
----------------------------------------------- generator

Augmented pairs = (W)

Original Clustering

T e e e e e e e e e e e e

. -
2 L= Lluslauce-CL + EClublcr
g . Batch size
e — 191 ' 5 =g (E;)), = i
ld ‘I — iy ’Q.A[ . (7. zj — “)'\ '\;l‘-j.)""j — zl‘,z?
Instance-CL .+ SCCL : L
: o : 132 S AR PhEA
‘,‘%ﬁ.? W : P . : - | v
. o i £ -2"" ' L I ; P2-02 e Re exp(sim(Z, 32)/7)
'”i’ Hgs e o : o, ».}?‘* o : 32t 22| 259| Cen-roid & ZAH] D, midliary leﬂ UBo| 0] HEHOT o 47 ¥ (b= —log plsim(Z, 2a)/7) s .
: . 'a_.. . .\ ,:. a2 " : * : u_:.f" g yaar- . 1 3 z:;_l I.'¢‘l . exp{sim(fil’fj)‘/f) *
o w ® 0 ? «" Y ':1" 1 ey an an)t o PP @4 } : |{ ljk s - g
's.” . .;3_“.-;;;:..:;..‘,.1 !‘— ..\‘Sr‘;::.:‘,;":‘:':z.'g“ : i" :'.‘ ‘ ';’f.!f ! - .t".'o.“é&.?\*\ o :\ ,h’a . : KL [I)J Iq‘,] - Z )J IUg q-k . (D) (l)
i, Slgr ey 5 ;. SEd neal L ! &t ety ynnoe SR so g 4 T, k=1~ ! C
Sudey o PRB R L, 1 OB BRI vk o . i1 3 CH2 augmentation 1]
RO W VL P URCIIEL g AN 7 = T gk =1, K A3/ Ay 2a)
v g-,%::;;“-";, oy D VB ‘“;ﬁr‘;& A -~ 4/ Jx  Batch tHOM‘_E_,IL ).E'—'El:EEi Kol vl
o E“ L }..z o : : * ‘::"'i .i 5’.: fﬁ"""“ ; Pk EAJ qgk/fk’ . o
"‘"."é-‘?...;,' e ' § eaedidhen ' auxiliary prckability J
) : ) : A=2 ARLIo BT HE Zlig G ¢ BHA VLR FAY
e 3 w& confidence 7 T4, SAAE SAHOT eIg) 2ABH- bias PH
_ail
. 2
(1+llej — pell3 /<)

ik =
w2k Bef2i k) g HE Ek’ —1 (1 lej — pw
A S22 ceulroi] QLS] A|THI| V& S} 2FAF 2EopEA] £ 9

12 a)“‘“ |

Supporting Clustering with Contrastive Learning

Dejiao Zhang et al., “Supporting Clustering with Contrastive Learning.” 2021.



4.6 Multimodal (text + image) 13

Good!

"3 T P
e A
_ i\,

<26887065977> <251087104385 <27231017829) (243254 15668) <26558940361> 82734422739
HAE T2H} HAEY DJH HAEY DIl HAESY TJYp J2|WA J3|u KF94 &hAL WO}
O|2% 0}A3 A| O|2& OkA3 A] 0|2 0t~A3 10 0|2& OfAS Al A DA KF-AD 23 10fj@ed|...

e S
e b

:
AL

2632405651

HAER =2

0|2€ oA
259 ...

image

duster_1

{26887065977>
[-0.024201
0.077403 ..,

Supporting Clustering with Contrastive Learning

Dejiao Zhang et al., “Supporting Clustering with Contrastive Learning.” 2021.
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5.1 k-Means Clustering 203

n7Ho| d-xtel BIOJEf QEME (x1, X, ..., X») TEH0| FOIHE o
-ZP LNE|ES 7l HlOjE QEMESS 2t Fgt ) QUME 7t STEE HTH2 sh=
k(< m7Hel HE S ={S1, S, ..., S OF HEHBICE ChAl Tl 7t e Sel SOt & f

k
argmlnz Z H X — U, H

=1 x€&s,

1[0
N

5 [
QE

-

2 HeE Sod~AE U LEMEZN eS| Haes zaE ot Ee §E e A0 0] 2112|&e| SEL.

® @
O
O = 0
n
O O
0 O O
O ] O 0
O ]
00
1. kinitial "'means” (in this case 2. k clusters are created by 3. The centroid of each of the k 4. Steps 2 and 3 are repeated
k=3) are randomly generated associating every observation clusters becomes the new until convergence has been
within the data domain (shown with the nearest mean. The mean, reached.

https://ko.wikipedia.org/wiki/K-%ED%8F%89%EA%B7%A0_%EC%95%8C%EA%B3%A0%EB%AG%ACKHECHAG%I8



5.2 DBSCAN Clustering DEVIEW

« Two algorithm parameters: (e, minPts)

« Captures arbitrary shape of clusters and does not
require the number of clusters in advance

 Finds dense regions and expands them in order to form clusters

minPts = 4

(a) Core point (b) (Directly) density-reachable

https://www.slideshare.net/NaverEngineering/clustering-120426179



k-Means
F k=10
T+ k=20
i+ k=50

O(nkdi)

Linear Polynomial

DBSCAN

DEVIEW
2021

Quadratic Polynomial
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k=nXao
d= 128
i = 100
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Quadratic polynomial
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INPUT

SPLITTING & MAPPING SHUFFLING

Merging (Matching)

Worker 1

L _——— 00

( A

{©

Worker 2

Partition Keys: ‘ ‘ Q ‘

RESULTS

@ |

Worker 3

\
J

1@

Worker 4

r )
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6.2. Weak entity DEVIEW

o2 £0{, RX9 & key2 HE

2\ /

-
4 ‘)A\‘(’\
./ =
/
“/
" \
‘ 4
Hs1aR ‘

cfO|AEF 2EEHAI| RX9 LISTAR RX9 AEG RX9 Robot Hoover

2= 0I5, HEY



6.3 82LE =0l o= S TE 2oz

0|Z0| RX9 O|L|? f r r
E 220[L|? r ¥ r
3084 L2 ¥ ¥ r
SIQHARO|L|? f r
20| AELI? r ¥
har o] LpsaL|?
© NUMCORIR) I " 3Ry

teo| O|O|X|Lt ¥ & EIO|Z2] FAIERS E= 22 OfLL]



YBEE =0l= 53 08 EE SSHE=w

Name RX9 RX9
Category ID 30010 30010
Price W300,010 W300,010
Color distance “OXFFFFFF" “Ox0F0100"
Brand “LISTAR" “AEG"
Title embedding similarity 0.1,0.7,0.5, -+, 0.6 0.1,0.2,0.0, -+, 0.1
Image Similarity 0.2,0.2,0.1, -+, 0.9] 0.8,0.2,0.5, -+, 0.0]

*delta E: http://zschuessler.github.io/Deltak/learn/



Bootstrap aggregating or Models are built sequentiall Optimized Gradient Boostin
Bagging is a ensembﬁq by minimizing the e?rors fror¥1 glgorithm through parallel .
meta'-al.gonthm comb!nlng previous models while processing, tree-pruning,
predictions from multlﬁle- increasinﬁ‘(or boosting) handling missing values and
decision trees through a influence of high-performing regul%rization to avoid
majority voting mechanism models overfitting/bias

7 4 : 4"}
Trees vy

éoost A

: Bagging-based algorithm Gradient Boostin
re ﬁegsreangglt(i:g'n of W gereg only a subset of employs gradien
osspible SaliHERs £ features are selected at descent algorithm to
% decicioribased oG random to build a forest minimize errors in
e AN CORAIRGRS or collect{:on of decision sequential models
rees

Evolution of XGBoost Algorithm from Decision Trees

https://towardsdatascience.com/https-medium-com-vishalmorde-xgboost-algorithm-long-she-may-rein-edd9f99be63d
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Instance index

1

(8))

gradient statistics

g1, h1

g2, h2

g3, h3

g4, hd

g5, h5

I ={1} IZ:{4}
Gi1=q Ga2 = g4
H1 =h1 H4 =h4

XGBoost Algorithm Gi|A]

I3 = {2,3,5}
Gz = g2+ 93+ gs
Hs = ho 4+ hs + hs

DEVIEW
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https://xgboost.readthedocs.io/en/latest/tutorials/model.html

XGBoost: A Scalable Tree Boosting System: https://arxiv.org/abs/1603.02754
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6.4 Data skewness 13l

RN

AEG -1-SGM Robot Hoover

| /J \ 2}O| AE}
&
/2 [LISTAR] 2}0| AE} 22 H AT
& J’

House cleaningAeg -1-SGM

AEG -2-4ANM
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6.4 Data skewness 13l
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6.4 Data skewness oo

/

Count-min sketch illustrated

pairwise independent
hash functions

e » h1 +1 » 5
— Initialization: Vi € {1, ...,d},j € {1,...,w},: count[i,j] =0
input J > hy +1 > 6
element ‘ i - d — Increment count (of element a). Vi € {1, ...,d} : count[i, h;(a)] += 1
Mrerrsensssnsssnsessssessnsesend » 3 +1 » 1
. . . d . N
__________________________________ o he |t | - Retrieve count (of element a): rin;_, count[i, h;(a)}
H \ § )
W

Frequency estimation:
min { hy(input element), ho (input element), ha

(input element), hy (input element) } = 1

Count-min Sketch & 12|

https://www.waitingforcode.com/big-data-algorithms/frequency-estimation--count-min-sketch/read
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6.6 ST AE OFHLLF 23lot= key 478 DEVIEW

1.0 —_—
— f1 [
image hash: 0471efOaaf9cd3 ——— precision
— recall
0.8 -
Hamming distance =0 -
0.6 -
image hash: ef0aaf9cd3 <
Precision: 0.98
* 0.4 - Recall: 0.49
0.2 -
image hash: 6 e9ed3
0-0 ! | | | I
0 2 - 6 8 10
hamming distance

O[O X[ SHA[ 58 21'&

http://www.hackerfactor.com/blog/index.php?/archives/432-Looks-Like-It.html


http://www.hackerfactor.com/blog/index.php?/archives/432-Looks-Like-It.html
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Binarization

Model

Deep learning model

Deep featureZ binarize 6h= HitH

— ABC

> ABC
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PCAE AI23%t deep feature A =

criginal data space

2t2lot= key
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oMo

PCA component space S|ghash é)"% I:CI:)l
—
= "4336424425236656" "GOLD HIX| 82 252l 0{42HkX| RCS2709 18KEHX| 263 HHX|"
s £ e .- e
& 1 e e "4336424425236656" GOLD HFX| 42 ZHZ 0j A ZHEX| RCS2709 18KHIX| 173 HEX|"
U L e e 0
- "4336424425236656" "GOLD HIX| 242 252 0142 HHX| RCS2709 18KEHX| 2235 HHX|"
H'\&\,\ e e B
e "4336424425246656" "GOLD HIX| &2 252 0142 HHX| RCS2709 18KHEHX| 3% BEX|"
Gene 2 Gene 1
"4336424425236656" "GOLD HIX| 22 22| 0jAZHEX| RCS2709 18KEHX| 1435 HHX|"
"4326435535337655" | "INME2{A GOLD YHK| M2 ZHZ o A3HIX| RCS2709 18KKIX| 2235 BEX|"
"4336435535236655" | "IIMEZA GOLD HHX| 42 ZHZ 6{A4ZHEX| RCS2709 18KHEIX| 135 HHX|"
d A llamming Space I e
[ "4336435535236655" | "IIMEZ{A GOLD K| Hl2 ZH2I 0JAZHIX| RCS2709 18KKIX| 103 BEX|"
4 “ ................................................................................................................................................................................................................
~L "4336435535236655" "IPMEZ2{A GOLD HHX| Hh2 ZHZ of 4 ZHIX| RCS2709 18KHIX| 43 HEX|"
A gl Deature Sirrn fi’.'ﬁ.xu.limd
o Spreas Subsoaze 0 WIELNR] | AL diodiuhiael@l 00 B SR || T IS TTTTmmmm oo SSS oS SSSSsSsssooosssssossssooooes
o 5> By "4336434435236655" "AK22IQI2 GOLD HHX| #e 22| 6} ZHIX| RCS2709 18KHEIX|"
4 4
o" ce

> —> LLashing Layer

PCA / Deep hash& A&

.
=l

binarization 7|
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id:25525022701

category_name: 4] 5> 2>% /S ESAR| T}
product_name:[ % ] 21 4] 4 4] Ale]r} 210mix3070
po:BRAND=%t| 4 4 & E=1Q1Y=30=2IVOL=210=nl
brand: 56| A 4 &8

id: 21959196860

category_name: 2] 3-8 B4 /1§ 7 s Aol o}
product_name: T} 5/ g At 210mix507)
po:ERAND=%H] 24 % 2=QTY=30=VOL=210=ml
brand: £ A A &7

maker: maker:
price: 14900 price: 13670
id: 23007620003 id:23036407384

categary_name: 4| §>8 2>% F/E1E 8410
product_name:[ £ H] ST 15 A 4 2 AT 210mIa3073/ £ H A4
po:BRAND-% 6| A A & & -1QTY-30-7 IVOL-210-ml

category_name: 4 ¥ 58 8> /g S 5410l d
product_name:[ % 3 g & 5| A A5 €45 210ml X307
po:BRAND=%U] 2| A& & =IQTY=30=H VOL=210=ml

brand: 5-¢] 34 {5 brand: 2 A 4§ &
maker: maker:

price: 15190 price: 15900

1d: 26524851063 id;201355674181

categary_name: 2] $>& B>% S/ EARE EsAROT)
product_name:[ & 9] 9 21 ) Z el A4 U4 Ale]ch210mI*3030) T2 $
po:BRAND=% t| 4 4 & E=1Q1Y=30=2¢IVOL=210=nl

category_name: 2] F>+5 5> /4 g w>Abo| o
product_name: %A ALo| T} 210m1 X 3071
po: BERAND=%t] 34 8 £=QTY=30=NNVOL=210=ml

brand: #¢]| A 4 &8 brand: EH A4 ¥ 5
maker: maker:

price: 14970 price:20390

1d: 23775088469 id: 24318432488

categary_name: 2] F>-5 B>A S/EHHE B Ao t)
product_name: - 3L¥] & A Aol o 210mIx3020/ R o] %
Po:BRAND=% 4| A 4 & 5=1QTY=30=2 IVOL=210=nl

category_name: 2] >3 B3 g/ 2bE- 7 Alol )
product_name: 44 o[ €] 210mbx3070
po: ERAND=%H] 24 & £=QTY=30=78IVOL=21)=m|

brand: F 6| A 4 &8 brand: 2 A A & @
maker: maker:

price:1 5520 price: 15590

id: 26314465722 id: 23623917629

categury_name: 2| >4 2> F/E U1 G340
product_name: 5 €| A 4 [2AH2] 9] S| ddALe| T 210mIx3078
pe:BRAND-Z 6l # A & & -1QTY-30-ZIVOL-210-ml

category_names 2] F>8 8553 /@ A & J>Abe o
product_name: % A-o| T 2l A Ale|Th 210mix30 78
po:BRAND=5H| 2 4 & & -IQTY=3(-HVOL-21)-ml

brand: 3 o] A 4 & & brand; 201 H 3 &1
maker: maker:
price: 14150 price: 16950
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1d: 25525022701

category_name: 4] 5> B>% /S EsAF| T}
product_name:[ % ] 2 4] A 4] Ale|r} 210mix3070
po:BRAND=%t| A 4 & 5=1Q1Y=30=72F IVOL=210=nl
brand: 50| A 4 &8

maker:

price: 14900

id: 23007620008

category_name: 4] § >4 2>% IS 240
product_name:[ £ 9 SEA |55 W A 48 A4 ARG 210mIx307/ EH A 4
po:BRAND-2H| A A & 2 -1QTY-30-7 IVOL-210-ml

brand; 5] 34 5

maker:

price: 15190

1d: 26524851063

categary _name: 4] 5> 8>% /RS E>AR0 G

product_name:[ £ 4] ¥ 2} ) Rl H A4 V4 rle]ch210mi*3030), T2
po:BRAND=%t| 4 4 & Z=1Q1Y=30=2IVOL=210=nl

brand: 56| A 4 &8

maker:

price: 14770

1d: 23775088469

categary_name: 2] F>- B>3 gF/EHAES- B Ao}
product_name; - 5LH] & A Aleich 210mIx3030/ Fol| B &
po:BRAND=% t| A 4 & 5=1QTY=30=2¢ IVOL=210=nl
brand: $ | A 4 &8

maker:

price:1552)

id: 26314465722

categury_name: 2] F>8 2>% F/H N F3>Ae |}
product_name: 5 U] 2 A [=AF2] 9] 5d] #GAe| T 210mIx3078
po:BRAND-Z 6| A A & 5 -1QTY-30-7 IVOL~-210-ml

brand: 3o A4 &5
maker:
price: 14150

=c|AH B

id:21959196860

category_name: 2] 35-& B4 @/G 44L& R sAbol T
product_name:' &} v 5/ 44 Ape] ] 210mix5030
po:BRAND=%U] 44 & £=QTY=3(={VOL=210=ml
brand: £ A4 &7

maker:

price: 13670

id:23036407384

category_name: 4 ¥ >8 8% /S 24 0 v
product_name:[ % 9| 2 g4 & 5| A/ A 5 € 4H 5 210ml X207
po:ERAND=%U] A4 & & =QTY=30=H VOL=210=ml

brand; Z¥ 4§ &

maker:

price: 15900

id;:20135674181

category_name: 2] #>+% 5>% /g wo> Aol o
product_name: %A ALo| T} 210m1 X 3071

po: BRAND=%4] 34 § £=QTY=30=MVOL=210=ml
brand: EH A4 ¥ 5

maker:

price:20390

id:2431843248%

category_name: 2] F>-2 GsA 2b/g2b-E G Alo| o}
product_name: #1444 o[ €] 210mbx307)

po: ERAND=%H] 24 & £=QTY=3(={8IVOL=21)=m|
brand: £ A A &%

maker:

price: 1559

id:23623517620

category_name 2] F>8 8>3 H9 A S 34 e o}
product_name: % A-o| T 2l A Ale|Th 210mix30 78
po:BRAND=%H| 2 A& & —IQTY=-3(=AVOL-21)-m|
brand; &9 #4§ 51

maker:

price: 16950
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Feot Ha(unique key)2| 7ll4 = Cardinality



Lot HA9| V==, Cardinality 131

Sa{AE A 22{AEB =c|AEH AUB

[ , DEF, JHI, JKL, XYZ]

[ , DEF, JHI, JKL] + [ , XYZ]

Cardinality;,, =4 Cardinality;,,, =2 Cardinality;,, jime, = 9

Cardinality;,, + Cardinality,,, — Cardinality,,, g, =4+2—-5=1 v>

10|50|H S&E B2 S 71X JCh= 2[0O]

L

CardinalityE H|WolH 'S5 6{&'F T e = US
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1. Set | to upper bits
2. Set All] to max(j, ALil)

upper bits lower bits

hash(key): OO0 |0 (717|000 1010[1(7|0

=

- |

i = (0001)2=1 j=(#leading0s)+1=6

A[1]é/

array A. 216" 1 0| 1

|

1
3. Estimate # unique items(Cardinality) from £ =

B Y 2-Alil

Philippe Flajolet and Eric Fusy and Olivier Gandouet and Frédéric Meunier, "HyperlLoglog: the analysis of a near-optimal cardinality estimation algorithm”, DMTCS Proceedings, 2007
Stefan Heule, Marc Nunkesser, Alex Hall. HyperLogLog in Practice: Algorithmic Engineering of a State of The Art Cardinality Estimation Algorithm. Proceedings of the EDBT 2013 Conference, ACM
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Sa{AE A 22{AEB =c|AEH AUB

[ , DEF, JHI, JKL] + [ , XYZ] [ , DEF, JHI, JKL, XYZ]

Cardinality;,, =4 Cardinality;,,, =2 Cardinality;,, jime, = 9

Cardinality,,, + Cardinality,,, — Cardinality,,, g, =4+2—-35=1
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Sa{AE A Sa{AE B S2AEH AUB
HLL, + HLL, = HLL, + HLL,
Cardinality(HLL,) = 4 Cardinality(HLLg) = 2 Cardinality(HLL, + HLLy) = 5

Cardinality(HLL,) + Cardinality(HLLy) — Cardinality(HLL, + HLLy) = 1
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136383454","4014138015","4117079876","4100149563","4030
532577","6535897027","4098161292","2173141145","4030924
456","1966152727","1968128518","2151484199","4191843929

","4029551859","2151800501","2151484195","4216975537","
5022370223" "AN2532Q2A2" "217270A0QN" "21520QAK2" "217

["'051da1285a9a30030a30b308","041e292e62ab3003023033
37","0e1e4eb6d584300309909500","03562c274e8b5003093
08300","041e492a6aaa30030a308008","041e092a6aaa1003
0a30b312","0c2dd2aefbce009209308237","041e092a7a8a30
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"1bc22930£c89a00a01400900","1bc20920£c89a00e00c00a00", "
1bc32930£c89800a01401300","1fc7abb3ae81800a03001400","0
41fal1412253800300a0d337","314ec5392b£f1400a01301400","1f£
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LB+ =22 X &1t
— B2 x0f CisH 23 QX Ax, B y=fx), x5, .00 X))
P v + = fatd, ntdy xXot At
y = fx,x -, x)E DE5H 913}'&.'9' J
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We Are Hiring! 2021

Information retrieval / extraction / classification
Natural language processing / Query understanding
Machine learning / Deep learning / Data mining
Computer vision / Image processing / Object recognition / Deep tagging

Distributed computing / Large-scale system design / Large-scale data processing

seungkwon.choe@navercorp.com - Catalog Matching
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