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AR E R E
XK L B 45 20 =5 (Euclidean Distance)

Euclidean

3 —
. 2 @ pf
. . 2 p3 p4
dlSt—\/Z(Pk_qk) 1- o o
k=1 p2
0 . [ [
n FZoREHEpHq4EE R 0 2 3 4
P A q RAEIEpMqHIE KA B
pl D2 D3 pd point X y
pl o] 2.828 3.162 5.099 pl 0 2
p2 2.828 0 1.414 3.162 p2 2 0
p3 3.162 1.414 0 2 p3 3 1
p4 5.099 3.162 2 0 pd s 1

SRR B R




AT I AR Ak

o RN R E
0 YA EE 2 (Hamming Distance)
0 S AR E RIS [FME AN 2L
w ERTER EORG:  ERIBO A (RS BE Y ] 1T

O %ﬁ?- ﬁ%&ﬁ*ﬁlﬁl Hamming
o W HASHIZ & Al1lol1]1]lolo
ANE

____________________________________________________________________________________________________

 Defu Lian, Haoyu Wang, Enhong Chen, Xing Xie. LightRec: a Memory and Search-Efficient !
i Recommender System. WWW 2020. '
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A IREE S (Minkowski Distance) ® .
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o B s AL RS TH B
& B LA Simple Matching VS ]accard*ﬁ?%%%f(

B E, e IR BUE R 7R v 0Ek 1 =(1000000000)
B EEpRlq, &N FANEE q= (0000001001)

= FO1: pNO. A1 EMEEE
m F10: pAl. AOREHE =
= F00: pNO. N0 B =
m F11: pAl. g1 EHE =

SMC = number of matches / number of attributes
= (F11 + F00) / (FO1 + F10 + F11 + F0O0)

Jaccard = number of F11 matches / number of non-zero attributes
= (F11) / (FO1 + F10 + F11)
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o B H AL RS T
& A JLAC Simple Matching VS Jaccard o< R %
Bik: FIEZEMN N, DR ZEM N0
p=(1000000000) pFlgEEHEX?
g=(0000001001)

FO1=2 (pHNO, qgh1TEMHEE =)
F10=1 (pHN1, qgHONIEMHEE =)
FOO=7 (pNO, qNOHIJEMEEE)
F11=0 (pANl, gNIRIEHEE)

SMC = (F11 + F00)/ (FO1 + F10 + F11 + F0O0)
=(0+7)/ (2+1+0+7)=0.7
Jaccard = (F,))/ (F,,+F,,+F,)=0/(2+1+0)=0
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o BRI R 5 -
RFZAUE (Cosine Similarity)
: ©
_Z A; x B;
oos®) = TAIET = T .
(A2 x |3 (Bi)?

@J i=1 =1

"A=3205000200
B=1000000102

AeB= 3*1+2*0+0*0+5*0+0%0+0*0 +0*0 +2*1 +0*0 + 0*2 =5

| TAT] = (3*3+2*2+0*0+5*5+0*0+0*0+0*0+2*2+0*0+0*0)05 = (42) %5 = 6.481
| | BI'| = (1*1+0*0+0*0+0*0+0*0+0*0+0*0+1*1+0%0+2%*2) 0> = (6) 95 = 2.245
cos( A, B)=0.3150

B%: REZMUERASR—FEEE?
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0 R IAHLE
KR IZFEPUE (Cosine Similarity)
i RGE Y, R EEE(UCE, ICF) — & Lk
H P (=) RE s, P25 (R &) AHUE K =
wiRE 2, |4k Attention (GEE AINLE]) HIFAE
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PearsonfiX 2%

w fi s PN B X B2 B 2 M o< &

n i AEbrELL

] DLTRT BB AR N . p Al 75 2/ (pHIbsHE Z*q I bRitEZ)

i (X = X)(Y; - Y)
V(X = X)X (Y - V)2

o eaw(X)Y)  E[(X - pux)(Y — py
pxy =corr(X,Y) = a;-a,.’: [ f,:-();(,. uy)]

Pxy =

' Zhenya Huang, Qi Liu, Enhong Chen, et al, Question Difficulty Prediction for READING Problems in
 Standard Tests, AAAT’2017
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0 R TAE A A
PearsonfsR R &(: M EHIEN R 2 B HILETER R

Y (Xi - X)(Yi -Y)

o s XEYEEHERR? bxy=

X = (_3/ '2/ '1/ O/ 1/ 2/ 3) \/2?21 (Xz - X-)z Z?:l (Y; - ?)2
Y=(9,4,1,0,1,4,9)

7 Mean(X) =0, Mean(Y) =4

1 Correlation= ?

= (-3)O)+(2)(O)+(-D)(-3)+(0)(-H)+(1)(-3)+(2)(0)+3(5)= 0
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Le Wu, Enhong Chen, Qi Liu, Leveraging Tagging for Neighborhood-aware Probabilistic
Matrix Factorization. CIKM2012
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ROZHLEE . pearsonfH R SE . BKJLEFEEE . Jaccard

> Bl X= o0,1,0,1), Y=(1,0,1,0)
> ] T XAY A S

34 xB Y (Xi - X)(¥; -Y)
cos(f) = Pxy =

AT - \/7 F | \/E?zl(Xﬁ—X)z Vi (YY)

n
dist = \/ >(pr — qk)2 J=(F11) / (FO1 + F10 + F11)
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AR S [ 4 P R TR I ok 2R Y
ROZARLE . FHRREE. BRJLEAEEE . Jaccard

e X RLATA

w HERAHORME R 2L

kendall correlation coefficient

DAL 2. PageRank 5%

H

) B (AARFAIE) 2 A5 W (rank) ZESR HY
e, TR R O IR G SR AU 6 5

M
M
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BRI IR B 45 B 2400 (@) TS

AR IRAT RO TR R B, IR [BISE RS )2 (b)) (), TE I
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i
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i3 i3 i3

1 3 1 3 1 3
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0 FRFEHENEEEERGERR. HERAESF)
Spearman Rank(H Bz /R 8 FH)HK R E
o LW AR B A RAR
» BRAZAIELRIER, ERMNNERZIERRTFIHE L85
. g
i = n(n2-1)
" ps: BB /REMK R
o df: R NHEARZ SR E
"n: RAFEARE
pHIVERE: -1to 1 (IEMR:ps > 0, fiAHIK:ps <0, At p, = 0)
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0 ARFEEREREER(IGERER. HEREAS)
= Spearman Rank (3 2 /R 855 4%) 9%?%(

o X=(a, b,cdef)
9Y=(c a,ed,fb) ‘ di=Y;—X;

0df =(4,1,40,1,16) ps =1

6y df
n(n2-1)

~1—0.743 = 0.257
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BRI T — R 5 B %
I Spearman Rank#H 2% 5 5 Pearson A I & 2 [B] F R 2 5 [X 53] 2

p,=1— 6 d; Dyy = Y (X - X)(Y: - Y)
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Spearman RankAH 7% & 5 Pearsonf 5< & 2 [B] (I & 5 X ) 7

P n(n2-1)

Ps

cov(X,Y) B E((X — pux)(Y — pny)]

6 . diz .
PxXy = ('OI'I'( X.,Y ) =
Ox0Oy Ox0Oy

Y (Xi - X)(Yi - Y)

>N (Ri—R)(S;=5) B
Pxy =

N =

VI (X - R Y (% - V)
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n(n?-1)

Bde AR M S AT — — 532 (3B Spearman)

SO N T A S E 3, 2, 3, 0, 1, 2, FAUEEBRZRF
, BTIR [EgE BN (@) s . WA T TV R RFE
v, R El45 R 55 2 (b)F(c),

VE A MRS TR EE S E s gl B R AHANL

i Q i M
- o RERTEME
— - |5 | FEES SR
- — ” KIFER, ER
BN ek 5 Y N Ciliva
3 |2 3 |0 3 |2 |[E(position)EE
4 |2 4 |2 4 o\ﬁ%ﬁ
5 |1 5 |2 5 |2
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NDCG: FFH#ENEER (EEME. HERFFH)
Normalized Discounted cumulative gain
G(¥m): R MERAIMHRE .
CG(RitHize): Fi (o SRMRIME  c6ek=) rel
DCG (i Rt m) = SIAITHMET, XT#*/\%%i‘H?%
PEHEAT AL E S e Rt . FEa FE AT A 45 R

Zrel i__

DCG@K = ZK rel DCG@K = Z
- Laj=qlogy(i+ 1) i= 110g2(l+1)

R RIINE, K, RRZERMERYEHAEREE, 4R
H R 2=, DCGEL/

i Qi1 Liu, Yong Ge, Enhong Chen, and Hui Xiong. Personalized Travel Package Recommendation

. ICDM'2011, (Best Research Paper Awaray |
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p L

NDCG: ﬁ}:?ﬁ: t E(J/EE_. <1§J§\ﬁ\%ﬁ\ Tﬁﬁ%éﬁ%>

Normalized Discounted cumulative gain
AFRIZRIREEA—F (i, BT HEREGREEHER R RN
7], xEPEHEA—FD , FEIRELNormalized) b Hi:

NDCG@K = DLGOK
~ IDCG@K

IDCGHEAE (ideaD) 15U M KIIDCGIE, Bl adf 45 R AR K]

DCG/r %
—H PR B B i i HEFR 45 B A R

HAL R EE )



DCG@K

%%ﬁ%fgi i&iﬁ%7&ﬁi NDCC@K = IDCG@K

o il AR AMER RGOV P ESR 73RBS, YA, B, C,
)EHFDQIK?XTE:%BEHE‘/E/ﬂEHﬁ}ﬁB>A>C 1EXﬁA, B, Cé‘LBEE}?/
IFA S B A oN2, 3, 1, AT REuR B S HA

CG@3=2+3+1=6
- CGx = X4y rel;
m DCG@3=3+442+0.5=7.92

HAERENT, RSnHRPHEEZHEEFN1ZNB, A, C

= IDCG@3=7+1.89+0.5=9.39 grel—i _
) D =
Al LI EINDCG@3 bceok = Zl 1log, (i + 1)

= NDCG@3=7.92/9.39=0.84

i movie rel 2reli _ 1

i movie rel 2reli _ 1

log,(i + 1) log,(i + 1)
1] A 2 3
2| B 3 4.42 21 A 2 1.89
YRR [E] 4 B R
3| C 1 0.5 IR EIER 3| C 1 0.5
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B TALEE . HlE e pl  NDCGr = g,

o il B R R 6 M, AR 2 3. 240 34 04 1. 2
m CG@6 = 3+2+3+0+1+2
= DCG@6 = 7+1.89+3.5+0+0.39+1.07 = 13.85
AN~ HSEiE#E 784, Br 1 LIAI6AS, a2,
ETNAHRNEN3, H8MAHKRNEN0. AL HEFOL T KA

VAR GE IR gVAE S
s

= 3. 3. 3. 2. 2. 1. 0+ 0o
3
2
3
0
1

THHIDCG@6:

m IDCG =7+4.42+3.5+1.29+1.16+0.36 = 17.73
] L ENDCG@6:

= NDCG@6 = 13.85/17.73 = 0.78

NI NDN[W Ww|Ww

zrell 1
i= 1Ingz(i+1)

ol | NMN|[wWINM]|—
ol MNIWIN]|=—

2 1

HERBIGE HEEEHR

CGy = 1re1 DCG,, = Z
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CGx = Xiq rel;

i%ﬁéﬁ?}j: i&%gﬂtﬁi k 2reli-1

DCG"‘" - Zi:l log,(i+1)
DCGy,

BAE A R PE T — — 25 3] i3 NDCGy = IDCGy,

O O T EE RS, 2, 3, 0, 1, 2, FFLAEEBERE
L IR BN RN @) s . R IERA TR TN
REL, eI RlgE By Hl 2 (b) (), 5 AN T VAR 45

A

R REALL GRIENDCGHITHEER) .

. . t2

|

B 5 =

BE BE 1|3 A LR BT
2 |3 2 |3 2 |3 HAN, ~H
3 2 3 0 3 2 %tﬂﬁﬁ%%
4 |2 4 |2 4 1|0 > 0.9746
5 |1 5 |2 S - . 0.9889
6 |0 6 |1 6 |1

(a)EEER (b)FiE1RE R ()RR [E 45 R
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oDefu Lian, Haoyu Wang, Enhong Chen, Xing Xie. LightRec: a Memory and
Search-Efficient Recommender System. WWW 2020.
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