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[Context:

Computational complexity theory is a
1 branch of the theory of computation in
itheol'etical computer science that focuses
on classifving computational probleans
| according to their inherent difficulty, and
|relating those classes to each other. A
| computational problem is understood to be
[a task that is in principle amenable to
|being solved by a computer, which is
f equivalent to stating that the problem may
.he solved by mechanical application of
mathem atical steps, such as an algorithm.

| Question:

By what main attribute are computational
problems classified using computational
| complexity theory?

[Answer:
| inherent difficulty
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Dataset Douban Book Yelp

T&%?"\ éﬁ # Users 6,576 25,783

= Ji A 1 ¥ Raings AT 77720
m A )3 300 Rating Sparsity 99.76% | 99.91%
BB KEE A voon witwor hinds | 1314 | 10867
*j: ﬁ IX_XJ é% Table 1: The statistics of two datasets.

POIf£%%: Point of interest

The Long Tail Module
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Li Wang, Zhenya Huang, Qi Liu, Enhong Chen, Preference-Adaptive Meta-
Learning for Cold-Start Recommendation, IJCAI'2021.
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n RAEFEp Mg EH
P M q BARFIEpMqRIE RN B 15
pl p2 p3 p4
pl 0 2.828 3.162 5.099
p2 2.828 0 1414 3.162
p3 3.162 1414 0 2
p4 J.099 3.162 2 0

Euclidean

2 ®p1
p3 p4
1 - L ®
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0 . I I
0 2 3 4
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pl 0 2
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____________________________________________________________________________________________________

 Defu Lian, Haoyu Wang, Enhong Chen, Xing Xie. LightRec: a Memory and Search-Efficient !
i Recommender System. WWW 2020. '
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o B s AL RS TH B
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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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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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] 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

s cov(X.Y) E[(X — ux)(Y — py
pry = con(X,¥) = “Z 2] - PO il

Pxy =

' Zhenya Huang, Qi Liu, Enhong Chen, et al, Question Difficulty Prediction for READING Problems in
. Standard Tests, AAAI’2017
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304 RN, XEEM o 3
{EBENL=4, 7Gx
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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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Spearman Rank(H Bz /R 8 FH)HK R E
o LW AR B A RAR
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" 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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Spearman Rank(H Bz /R 8 FH)HK R E
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plus

NDCG( Normalized Discounted cumulative gain )
o CG(RiH¥m): RAFREE| T HRMERRIRIEE, A FREENHERE
25 RAE T A RIS EXT B HEE ORI
CGx = Xk qrel;
rel; RN T E ii FIFERE G R AR
= DCGrim Rt m): s —PCCHER LAU—IraifE,
H IR N 1 ik HE 4 B EE il 45 R RER M B B 45 R
. arelij 1
DCGy = Li=1 log,(i+1)

w IR GE RN E, (8K, WIS RAEMREES IR HLEER
HEFFRORBZE, DCGk/)

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

. ICDM'2011, (Best Research Paper Awaray !



GTRACTE . EdEEE Rl

P

O AFEHREFEEEEG ERR. BERASAS)
NDCG( Normalized Discounted cumulative gain )

= NDCG: HT#RGREEWRENAR, REFHEA S 1M
DCGAR > ZNAME, BAREEXT AN B R &R 45 R 24T EER,

IR E AR AR R, X B B PAIDCG:
__ DCGy,
NDCGj, = T

IDCGHHAE (ideal) &4t Fix KFIDCGIH, R RGNFE M
AR (8] PR B U HERF 2 SR A R (B, ELSE s 77 41)




DCGy,

ETALEE: HRERL NPk = e,

o B, AR AN ERE RSV PHERE 3RS, R NA, B, C,
%F%gﬁxﬂ‘ﬁziﬂz EE‘E‘/E/”EHﬁ,jFﬁB > A > C 1EXﬁA, B, Cé‘LB EEE'/
IFA S B A oN2, 3, 1, AT REuR B S HA

» CG@3=2+3+1=6 CGy = ch_l rel;
m DCG@3=3+4.42+0.5=7.92

HAEEN T, RaiaHrHEZHEF N 1Z B, A, C

m IDCG@3=7+1.89+0.5=9.39 orelj_q
T LLi+ NDCG@3 DCGy = Yica g,

= NDCG@3=7.92/9.39=0.84

i movie rel T — | i movie rel 2reli _q
log,(i + 1) log,(i + 1)
1 A 2 3
2 B 3 4.42 2 A 2 1.89
YRR [E] 45 HEER
3] ¢ |1 0.5 FEREISR 3] ¢ |1 0.5
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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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Recommendation. I[CDM"2011, (Best Research Paper Award)
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