
Math 148 Slides – Ch.5 – z–scores, Shifting and scaling, ...

Given is a numeric list x1, x2, . . . , xn of size n. Then
average standard deviation

xj x̄ sx
yj = xj ± c ȳ = x̄± c sy = sx
uj = xj · c (c = 0) ū = x̄ · c su = sx · c
vj = xj · c (c < 0) ū = x̄ · c sv = sx · (−c)
wj = xj · c + b w̄ = x̄ · c + b sw = sx · |c|
x̃j = (xj − x̄)/ sx ¯̃x = 0 sx̃ = 1

In the above: Absolute value | c | =

{
x ifx = 0,

−x ifx < 0.

Careful w. variances s2: they change with the SQUARE of the multiplier:
If wj = xj · c + b then s2w = s2x · c2 (also for negative c! Why?)

Last line in the table: z–scores x̃j =
xj − x̄

sx

If you can relate xj and yj by a shifting and scaling yj = a · (xj + b) then both
lists have the same z–scores: ỹj = x̃jỹj = x̃jỹj = x̃j
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