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1. Fused model

2. Joint model

3. Context-Aware Matrix Factorization
4. Spatial

5. Social

6. Content

7. Categorical

8. Temporal
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1. Convex Combination
2. Cosine Similarity Measure
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2. Jaccard Coefficient
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file = open(filename, 'xr')

data = [line.split() for line in file]

for a in data:
user 1.append(int(float(a[0])))
date 1.append(int(float(al[2]1)))
local 1.append(int(float(al[l1]1)))
xxl.append(float(al3]))
vyvl.append(float(al4]))

user 2-np.unigque (user 1)

loc 2-np.unigque (local 1)

ul=r[]

uz=1_[]1

sml=7[]

cml=7[]

pml=1[]

Jml=1[1

loc uij sh—=1[]

d rand-=[10,20,30,40,50,60,70,80,90,100,150,200]
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for ii in range (len(data)):

*
A

€)1

if(id ui==user 1[ii]):
ll.append([local 1[ii],date_1[iil1l)
lcl.append(local 1[iil])
xx=xx1[11i]
yy=yyll[ii]

elif (id uj==user 1[ii]):
1l2.append([local 1[ii],date 1[iil])
lc2.append(local 1[ii])
xx2.append (xx1[ii])
yy2.append (yyl[ii])

xx2 .append (xx)

yy2.append(yy)

Ol Ol g Froy b SUS5 0S s (Y JSCi)

oS ool slocs |y axs Spiie oyley g e Bloeyl a5 lhslS s adm e 4

Wof 5ol [0 ] gyl g conn JLol (20 g52- sole)

b s - iS00 30 1y i Syaiten Sl 185 515 Sy Sl , s
J@Lco&(olm) Job b aiog Sy S5 g gley Ll S@LQQT(QM_;‘;)

oS o0 po b ]y Wogr wiglate gley blodsl Jg Syt S Ll

####date_i==date_3J and local_i==local_j
loc_date_share=[x for x in 11 if x in 12]
####+tdate i<>date j and local i==local j

loc_share=[x for x in 1lcl if x in 1c2]
#HEFHHHHHHHHF Local _di==1local JHH#H#FH#HFHFHFFHFHHHFF$HS
loc_uij_sh.append(len (loc_date_share)+len (loc_share))
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c=np.shape (loc_date_ share) [0]

loc2=np.shape (loc_share) [0]

##get sub date i-date j for locals share

date temp=][]

if(loc2):

date temp=[np.absolute(int (y) —int(yl)) for[x,yl

in 11 for [xl,yl] in 12 if(int(x)==int(xl))and(int(y) !=int(y1l))]

p=np.shape (date_temp) [0]

alpha=0
if(p==0):

alpha=1
else:

ulfa:np.min(dateitemp)/np.average(dateitemp)
#sim=(c/Ilen(11) )+ (ulfa*p/Ilen(11))
sim=c+ (ulfa+*p)
ul.append(id_ui)
uz.append(id_uj)
sml . append (round (sim, 5) )
sl=sl+round(sim, 5)
pml . append (pearson_correclation_ coef (xx2, yy2))
sZ2=s2+pearscon_correclation_coef (xx2,yy2)
cml . append (cosine_sim(xx2,yy2))
s3=s3+cosine_sim(xx2,yvy2)
jml . append( (c/len (11)))
sd=s4+ (c/len(11))

J=3+1
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import numpy as np

from typing import Union

def hybrid similarity/(

custom sim: Unicon[flecat, np.ndarrayl,
cosine_ sim: Union[float, np.ndarrayl,
pearson sim: Union[flecat, np.ndarray],
alpha: float = 0.4,

beta: float = 0.4

) —> Union[float, np.ndarray]l:

Computes weighted hybrid similarity score using the formula:

@ -custom sim + B -cosine sim + (l1l-o—f)|pearson sim
Parameters:
custom_sim : float or ndarray

Custom similarity score (spatio-temporal) in range [0,1]

cosine sim : float or ndarray

Cosine similarity score in range [0,1]

pearson sim : float or ndarray

Pearson correlation coefficient in range [-1,1]
alpha : float, optiocnal

Weight for custom similarity (default: 0.4)
beta : float, optional

Weight for cosine similarity (default: 0.4)
float or ndarray

Normalized hybrid score in range [0,1]
ValueError

If weights are invalid or inputs are out of bounds
# Validate weight constraints

if mot (0 <= alpha + beta <= 1):

raise ValueError ("Sum of alpha and beta must be in [0,11™)

# Normalize Pe

relation to [0,1] range

normalized pearson = (pearson_sim + 1) / 2
# Compute weighted combination

hybrid_ score = (

alpha * custom sim +

beta * cosine_sim +

(1L - alpha — beta) * normalized pearson

)

# Ensure output stays within [0,1] bounds
return np.clip(hybrid score, 0, 1)
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