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If the news feed functionality is aware of the
inherent locations of users and messages,
more relevant news feed will be delivered
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B New Message
B Message ID, Content, TimeStamp, Spatial

B Relevant to user’s current location

mLocation matters in Recommender Systems
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B Location-based News Feed Query

B Retrieves messages posted by users that have
spatial extents covering the location of the
requesting user.

B Location-based Recommendation Query

B Suggests a set of items based on the user
location, item location, and user/item ratings.
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Location-Aware News Feed System
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Non-Spatial Ratings for spatial Items

523 1oemave N = SRl S TR g5y (SNEL - Circle Pines 2 =
LLLLLLLL H =
oo Aroke = £
Sy pids County-B
O ¢ < || Osseo rpt(Janes
Mounds
e Vew®  ~uRestaurant X
2 G52 | | [ = SR QL ((¥NGrOaks Whito gl o b
- N e =y, Bear Lake
Gr \EF—¥s23=_Centeim LM | T @2 . T RO . | SShoreview SSERRRS TR s n e a r res a u ra n
(604 Vadnais | . 74" U Mahtomedi
cuntst Broacway. ¢ ew Heig Lake hwood -
Crystais ="l 1L INR JI[1T 0 ton’ . Arden Hill . g |
= Airport . P
W F ty Rd S R Dinsaalo e ot = G SD('::‘
owtyRae 4L = 1 45 ‘Robbinsdale 1is{ Heights
Crystall SiSam’ >~ et ML eig!
€] N Y ST stanmon R.estaurant Y
Hill 94 Canada orth AR
PPPPPPPP G® Roseville Go oy
Medicine SN Clden @ F m
Cake ke 2 iavasraale | Falcon e @
35 4
&= G Minneapolis SRl z S o
aaaaa —_— Phalen| & @
az3 -y Gaz3 an @ 2
Fogtown =
St Louis East isies Gz »Q‘St = e & A e Oakdale
>odland = Park s £ G {i G—t—r e i @;
= {354 D) :;“}U’ SRR Sl% E;—Jm Paul 3
oINS oS = 2 Holman Freld Woodbury ¥
i) Minnetonka i i — cst i
hurst 7 i >aul P =
= e :
| enny. wingom Croastown Hy [©>) t Paul & . 5
D) Edina Sout ————
I ehfGIa P Bos endota Mendota Z S - -~ -
53\ ¢ 0l T Riehtieid) - Paulint SR Rion s SOSTSNE) N A eionts L
S e > s | ~Sunfish (354 O T
94 ———] State
N §3534 < L
Paul M

Eden Prairie

Bloomington Airport-Richard

- -~

1) Penalize: Penalize each item, with a travel penalty,
based on its distance from the user. ,’ ,
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2) Rank: Use a ranking function that combines the \ *\

recommendation score and travel penalty
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3) Incremental Step: Incrementally, retrieve items based
on travel penalty, and calculate the ranking score on an
ad-hoc basis
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4) Early Stop: Employ an early stopping condition to
minimize the list of accessed items to get the K
recommended items

Spatial Ratings for spatial Items

| User | Userlocation | __item | _item Location

B Location-based News Feed
B At most k messages from each friend
B Relevant to user’s current location
B GeoFeed Abstraction
B Multiple location queries to each friend
B Return the answer in a time constrain

Spatial Ratings for Non-spatial Items
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1) Preference Locality, 2)Scalability, 3)Influence. / | \

Decision Model

B Per-Query decision model with consideration of the wide
diversity in user activities in social networking system

O System-wide [ Per-User decision [ Per-
decision

Merging: reduces the number of maintained cells
- trade-off between locality loss and scalability gain 4
Splitting: increases number of cells
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trade-off between locality gain and scalability loss
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B To favor system overhead
More spatial pull approach may be adapted
User suffers a significant delay to get her news feed

Make smart decisions for each query

A salient feature of LARS is that both the user partitioning and
travel penalty techniques can be used together with very little
change to produce recommendations using spatial user
ratings for spatial items.

Guarantee the users get news feed within time constrain
Minimize overall system overhead
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Three Approaches
m Spatial Pull approach
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Advantages: No overhead during offline period.
Disadvantages: Bad response time, inefficient for frequently users.

B Spatial Push approach
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Advantages: Good response time
Disadvantages: Significant overhead to maintain the view
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B Shared Push approach
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Advantages: Good response time, reduced overhead
Disadvantages: Need to check if views can be shared



