Review of Basic Concepts in Multivairate Data i ‘

1. Representations of Data Matrix

nxp Data Matrix

L1 == L1 L1p

¢ X= [agy iy 2] with 7y = (aypnz,) TERY, =1

v g = (g;l.,...,;{:ﬂj)TE R™ = data points in observational space
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2. Scaling

e Data point : =z = (zy--z,)TER"

— Ty Tt T T 1 &

* Mean : z,= —" L= =Yy,
n nJ{=
 Variance : 2= —1 = ey — 7))
n—4Liy=1
2.1 Centring
. Iy _Ej = Wy - Cenfr‘ing
= Y = {ﬂij}: i=1lsc..om i j=1,....p. : centered data matrix

2.2 Standardizing
* (xy—x;)/s;,= z,; : standardizing

~ 4

= Z = I[,::ij}, i=1,....n : j=1.....p. : standardized data matrix
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3. Algebraic Calculations of Y and Z from X

3.1 Centring

* Y=HX with H = I — J/n : nXn centering matrix

3.2 Standardizing

« 7= HXDS_NE with Dslfz = dia._q{\/; SRR \/5} : standard deviation matrix
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* T, — {'I:f.ilV":'l"ip}TE 7, i=1,....n

4.1 Mean Vector

T
— — — — 1 = X1
_ L p n
* r = (;rl.'-".'-irj.'-"'.'-:ﬂlp} _Eizlzi_ n
4.2 Covariance Matrix S from Y
I S — —r_ 1 (3 T
*» 5= E (z,— z)z,—x)* = | E::.-:i:l:i —nxzxT
n—1,=2 n—11,=1 /
= = L yry_ L x7Hx]
n—1 n —
4.3 Correlation Matrix R from Z
.« B — 1 777 — Ds—l,."'ES Ds—lfz

n—1
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5. Distance and Correlation of X

x| € Q¥
5.1 Norm : Length of vector
9 9 . 1
e YysR",  yll=(y y)?? = (5Ty) 2= [Z }
=
5.2 Distance between z.= (z.,....z.,)F and z. =(z.\.....z. )7 ——
Ty = (rpseensiyy ) Ty = (o150 Geometric Concepts of Multivariate Data

i p 1/2
* d., =z, —zl = [(mr—ms}r(mr —:1':5)]”': {E(mri — a,*“.sj}? } : Euclidean distance
i=1
/

c d =z, —z,lls- = [(:1':,, -z, )78 Nz, —z, }]1 * . Mahalanobis distance
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5.3 Correlation coefficient from Y [y ¥ € R”
_ T __ - — T - T 1M
¢ y{]] —(Ih].--i',"n;.} _(:r]_?_i'?- ffn],_i'?} ?:1..1) CGSEM _ Vinv;
gl g 5l
T \
* U _(yl.ir """ ynﬂr} and Y (?flj """ yn}} |'|
o II|
T
0 — YU
= % T T Ty T
Y)Y
n R —_—
E(Erm irli{- }(:r”_ ir? }
=1 . . .
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‘/E(mm_;k}g ‘/E(xfj_ir_?}?
i=1 i=1



