Quantile-quantile plots

Quantiles

1. If p = 3/4 where is the p-th quantile for:

2. Where is the 1/10-th quantile for:

Where is the 1/4-th quantile?



3. (Def) A value g is a p-th quantile for a probability distri-
bution P if

P(

X <gq
P(X >¢

AVARLY,

~—

Look at the examples.

4. (Note) If the distribution has a continuous strictly increas-
ing CDF, it has at most one p-th quantile.

¢=F'(p)

5. (Picture)



6. (Van der Wearden quantiles) The values

g1, ,4qn
are called Van der Wearden quantiles for P if
1

gi = 1 th quantile

7. (Continuous distribution) n = 4

8. (discrete distribution) n = 4

Note the VW quantiles are the mass points.



Q-Q and normal probability plots

1. (Def) A plot of the quantiles of one distribution on the
corresponding quantiles of another is called a Q-Q plot.

Let

z, = a p-th quantile for D;
yp = a p-th quantile for D

The Q-Q plot is the parametric plot:

2. (Th) Let
zp = p-th quantile for N(0,1)
z, = p-th quantile for N(u,o?)

Then
Tp =W+ 02,



Pf. Let Z ~ N(0,1) and X ~ N(u, 0?).
p = P(Z<z)=Plu+0Z < pu+ozp)
= P(X <pu+oz)
Thus z, = p + oz)p.

. (Def) Let D, be the sample distribution defined by the
sample values 1, -+, z,. A plot of the VW quantiles of D,
on those of N(0,1) is a normal probability plot for the
sample values.

. (Note) If the sample distribution is approximately normal
we expect the normal probability plot to be approximately
linear by Th 2.

. (The plot) Let

qi--.,q, be the VW quantiles of D,,
21, -+, 2, be the VW quantiles of N (0, 1)

The normal probability plot is a plot of ¢; on z;. Recall,
however, that

¢; = r(;) = t-h order statistic



Thus the normal probability plot is:

This is the usual text book plot, but not the usual computer
plot.



6. (SAS plot) Let

r; = rank of z; in x4, -+, z,
Then
Llry) = i
1, T df
ZTi = ¢1(n+1):SZ

The value s; is called the normal score for z;. It may be
obtained using PROC RANK. The SAS plot is:



3.4 Weighted regression

1.

(Def) The weighted LS criterion is
Qu(a, B) = X wiyi — a — Bz;)?

(Gauss Markov Th) If the model y; = a + Sz; + ¢; is unbi-
ased, has uncorrelated errors, and w; = c¢/vary;, then the
weighted LS estimates of @ and # are minimum variance
linear unbiased (BLUE) estimates.

Pf: Ch 6

. (Terminology) The WLS estimates from Th 2 are called

Optimal or GM estimates

The weights
w; = c¢/vary;

are called optimal or GM weights.

. (Note) Weights w; are optimal iff

var(y/w;y;) = const

Pf: var(\/w;y;) = wyvary; = ¢

. (Bx) yi ~ P (1)

vary; = p;
w; = 1/p;~1/g; , @ from LS

. (Ex) y; = pie; = multiplicative errors

vary; = pio’
w = 1~ g



