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tf-idf weighting has many variants

Term frequency

Document frequency

Normalization

n (natural) tf; d n (no) 1 n (none) 1
| (logarithm) 1 + log(tft.q) t (idf) log % c (cosine) .
VW HWg Wiy
a (augmented) 0.5+ —f—o'sxtf"d p (prob idf) max{0,log N_die) | (pivoted 1/u
max¢ (T, 4) \ dfy J unique) !
1 iftt;g >0 : a
b (boolean) {0 othenwice b (byte size) (1;.. fhlarLength :
1+log(tfe,q)
L (log ave) 1+log(avercd(tfs.d))




Weighting may differ in queries vs
documents

Many search engines allow for different
weightings for queries vs. documents

SMART Notation: denotes the combination in use
in an engine, with the notation ddd.qqq, using
the acronyms from the previous table

A very standard weighting scheme is: Inc.ltc

Document: logarithmic tf (| as first character), no
idf and cosine normalization

Query: logarithmic tf (I in leftmost colum ] idi (&

in second column), cosine normalization -



tf-idf example: Inc.ltc

Document: car insurance auto insurance
Query: best car insurance

tf-  tf-wt df idf wt n'liz tf-raw tf-wt wt n’ liz

raw e e
auto 0 0 5000 23 0 0 1 1 1 0.52 0
best 1 1 50000 13 1.3 0.34 0 0 0 0 0
car 1 1 10000 2.0 2.0 0.52 1 1 1 052 0.27
insurance 1 1 1000 3.0 3.0 0.78 2 1.3 1.3 0.68 0.53

Exercise: what is N, the number of docs?

Doc length =v12 +02+12+1.3* ~1.92
Score = 0+0+0.27+0.53 =0.8



Computing cosine scores

COSINESCORE(q)

—
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float Scores|[N] = 0

float Length|[N]

for each query term t

do calculate w; 4 and fetch postings list for ¢
for each pair(d,tf;4) in postings list
do Scores|d|+ = Wi g X Wt 4

Read the array Length

for each d

do Scores|d| = Scores|d]/Length|d]

return Top K components of Scores|]



Summary — vector space ranking

Represent the query as a weighted tf-idf
vector

Represent each document as a weighted tf-idf
vector

Compute the cosine similarity score for the
guery vector and each document vector

Rank documents with respect to the query by
score

Return the top K (e.g., K= 10) to the user
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