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Survey on Vector Similarity Measures :
Focusing on Algebraic Characteristics
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ABSTRACT

Objects such as products, product reviews, and user profiles are important in e-commerce
domain. Vector is one of the most widely used object representation scheme. Information
of e-commerce objects may be modeled by vectors in which the featured values are assigned
to various dimensions. E-commerce objects are in general quantitatively large while some
are similar or even same in reality. It plays, therefore, an important role to measure the
similarity between objects. In this paper, we survey the state-of-the —art vector similarity
measures. Similarity measures are analyzed to feature the algebraic characteristics and
relationship of those, and upon which we classify the related measures accordingly. We
then present such features that standard vector similarity measures should convey.
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(Table 1) Three Families of Vector
Similarity Measures

Intersection family

Intersection | f(z, y) = = jmin(z; y,)

erL o
Czekanowski | S, (z, y) = M

Zlm 1 1+yl

I min(z,, y.)

Motyka Syt (@5 y) = ——————
y Mot " @ +y,

_ >, min(z;, y;)

Kulczynski | Sy, (@, y) = ;—
2 =yl

Zim 1 min(-r'7 yi)

e S, (z,
Ruzika e (@ y) = = max(z;, ;)

Dot product family

Dot product | D(z, y) = 2" | z,y,

HaImOr]iC lyl
H( ) Z:n —
mean z; +y;
Smn (I" y)
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Z”Lla: 3y Ty,
22771 Y,
Dice Spice (T Y) = =
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(Table 2) Classification of Vector
Similarity Measures by
Overlapping Measures

L Family

Intersection family

Intersection | /(z, y) =X min(z,y,)

e | 5 2 y)
zekanowski | S, (z, y) = m
- S (@ g = Y@y
otyka Mot N> Y Ity + iyl
S (@ y)
Kulezynski | _ I(z, y)
B Ta T+ Ty T =21, y)
S[fuz(x’ y)
Ruzika Lz, )

Tzl Iyl —1(x y)

Harmonic mean family

1 2x.y.
Harmonic Hz, y)=3" | Y
mean z; ty;

Fidelity family
Fidelity Flz, )=, V9

Dot product family

Dot product | D(z, y) =2, 2y,
S’mn ($7 y)
Tanimoto _ D(z, y)
L Iz l2+ llyl?®— Dz, y)
) 2D(z, y)
S s - TV Il
Dice biee 0 W)= T TE
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(Table 4) Denominators

J8 Bt e ol gakel AFHETE <Table 3> PYREIR
} Arithmetic mean A 2~ P77
oo e woz Aod & ol e o 2
HA 48 HojF Geometric mean | G (0,()0,(y)
20,(z) 0, (y)
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L, —overlaps L,—overlaps Intersection(Min) I | min(O,(z), O,(y))
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(Table 5) Standard Vector Similarity Measures

Overl L, —overlap group L,—overlap group
erap Fidelity family | Harmonic mean family | Intersection family | Dot product family
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G @ ) e ) 4G, o) & )
' TiY; . '
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0(z)+ Oy) Tzl + Iyl Tz, + Iyl Mo, + Tyl BEETE
2 2 2 2 2
S, ., General .
Geometric mean G = Sue Sra Se,er Cosine
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Olz, ) H (z, y) L (z, y)
20(2) O(y) 20zl Iyl 20zl Iyl
Olz)+ O(y) Tzl + Tyl Izl + Iyl
Intersection Srr
Oz, 1/) 1 (, y)
min(O(x), Oly)) min(llzl, lyll,)
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