List of Symbols & Formulas used on this site

About the symbolsused in
these formulas

X, Y, etc = raw scoreson tests X, Y etc
-~ SX
|\/|X =X =—
N

X, Y, etc = deviation scores= (X — My) , (Y-
M,) , etc

= acorrelation coefficient

X.Y, etc
= predicted X. predicted Y, etc
Z score =
7 XM,
X
S

X
(Z scores have a mean of zero and a
standard deviation of 1.)

VA nd = thevalue required for significance
at the desired level in the normal
distribution tables.

Base rate estimation

BR=(AS-FP)/ (TP-FP)

Where:
BR = estimated base rate
AS = proportion in your population of
assessed patients who obtain an abnormal
score
FP = fase positive rate (as proportion)
TP - true poditive rate (as proportion)




Bayes Theorem — adapted
for use with test scores.
Givesthe probability that
somebody who obtains an
abnormal scoreon atestis
in fact abnormal.

pD/T = (pD x pT/D) / ((pD x pT/D) + (PN x

pT/N))

Where:

X/IY = probability of X given that Y is

known to exists etc.
D isthe condition
N is the absence of the condition

T isatest result indicating the presence of

the condition

pD isthe base-rate for the condition
pN equals (1 - pD)

pT/D isthe true postive rate

PT/N isthe fase positive rate

Coefficient alpha

Kk & Ss?C
M = - —
Kk k- 181 Stzg
or
Kkr:

Where:
ri = thereliability of ak item test
k = the number of items

rij = the mean inter-item correlation
coefficient

s;? = the variance of an item

s = the variance of the whole test




Converting scores from
one scale to another — raw
scores

SI’IGW’

S old

X =

new

(Xold B >_<old)+ >_<new

Converting scores from
one scale to another —
using Z scoresto find new
raw score

Xnev\/ = Xnew T (Zold ] S new)

Note that (Zold S new ) can be apositive
OR a negative value

Converting scores from

one scale to another — Z- —
scores Znevv - ZO|d
Correlation coefficient:
biseria r
Ml - |\/|0 - P9
S t yo
where;

M = the mean continuous variable score
(test score) of the higher group on the
dichotomised variable (in this case the
mean test score of the older group)

M, = the mean continuous variable score of
the lower group on the dichotomised
variable

p = the proportion of al the cases who are
in the higher group

g = the proportion of cases who arein the
lower group.

y — the ordinate of the normal curve at the
point which divides p from g

S, = the standard deviation of al the
scores on the continuous variable




Corréelation coefficient:

Pearson Product Moment — o (X - |\/|X)(Y - My)
raw Scores hy =
Ns.,s,
Correlation coefficient
(Pearson Product Moment) SZny
— Z scores f =—— <
Y N
Correlation coefficient: phi
coefficient 2
_|C
TN
or
ad- bc

J@+@@+Q@+®@+®

Correlation coefficient:
point-biserial r

M,- M, .
rp.bis = lS > \/ﬁ
t

where:
M; = the mean score of those in one
category of the dichotomised variable
M, = the mean score of those scoring in the
other category
p = the proportion scoring in the first
category
g = the proportion scoring in the other
category.

s = the standard deviation of all the scores on the
continuous variable




Correlation ratio — useful
as ameasure of
relationship when
regression is non-linear

. \/ BetweenSS
Total SS

Correlation:

Coefficient of alienation —
just asr,, isan index of the
degree of relationship, the
coefficient of alienation

Ky, isanindex of the lack
of relationship between
two variables

kK=4/1- r%y

Correlation:

Coefficient of
determination = proportion
of variance in one variable
accounted for by its
correlation with another
variable

N

Covariance

or

Differences between test
scores. abnormality of a
difference between scores
on different tests




Differences between test
scores. abnormality of a
difference between a
predicted and an obtained
score

Z -7
Zgis = 2y
(1' rxy)
where;
Z,=1.,Z,

Differences between test
scores: reliability of a
difference between two
scores on different tests

Differences between test
scores: reliability of
difference between 2
individuals on the same
test

Differences between test
scores. the Crawford, ,
Howedl, and Garthwaite
modification of the Payne
and Jones formula. Use
when comparing an
individual’ s score with that
of asmallish control
group. Usetablesfor t to
estimate the probability
that the observed
difference is abnormal.

Z.-Z,

\/(2- ZFW)?\IZTHE

e N, g

where:

N, is the number of casesin the group with whom

the individual is being compared.




Differences between test
scores: the Crawford and
Howell modification of the
Payne and Jones formula
for the significance of a
difference between a
predicted and an obtained
score. Use when the
regression equation is
based on small N, Use
tablesfor t to estimate the
probability that the
observed differenceis
abnormal.

. 2y- 2y
x 2('56
G +Z "+
1- r2 "¢ 1+—§ 04,
" Xy c N =
e 2

X, signifies the new score that we are using to
predict Y from X.

Differences between test
scores. Grubbs test for an
outlier. Use Grubbs tables
for T to assess the
probability that the
outlying score differs from
that of the larger group.

Lo (X Mm,.)
S ..

The + subscript in the case of both the mean and
the standard deviation is there to indicate that both
should be based on the original group plus the
suspect score. In addition the standard deviation
should be an estimate of the population standard
deviation (i.e. divided by N — 1, not just N)




Kappa coefficient:
measure of agreement
between two
diagnosticians or other
raters.

observed agreement - chance agreement

1- chance agreement

k p pc
1- pc
where:

Po = observed agreement

and
pc = chance agreement

Kurtosis
4
ku= SX 4/ N 3
S
X
Normal distribution
_ 1 e—(X-M)2/23 2
SA2p
Regression equation — raw
score ~ S
Y =r,—2(X- M,)+M,
S
Regression equation — Z
score 2 —r 7




Reliability coefficient

S;
r.=—=
XX 2
SX
Reliability: correlation
between true (T) and
btained (X —
obtained (X) scores rtx _‘/rxx
Reliability: effect of
shortening or lengthening
test. ~ mr,,
Fr =
~ 1+ (m- Dr
XX

where m = (Ilength of modified test) divided by
(length of original test)

Reliability: effectsof a
change in the reliability of
both predictor and
criterion on validity

. rer
o =Ty &rk
r.r

XX Yy

where:
r¢ and r¢ arethe changed reliability

coefficients
rg

Reliability: effectsof a
change in the reliability of
both predictor and
criterion on validity if
only onerdliability
coefficient changes




Reliability: effects of
reliability on vaidity, 1.
Highest possible validity

coefficient obtainable with

tests of given reliabilities

. () =1,

where

My (max) = highest possible correlation
between X and Y

Reliability: effects of
reliability on validity, 2.
What would the
correlation between a
predictor and a criterion
be if both were error free.

where I' vy isthe error free correlation.

Reliability: predicting a
re-test score — raw Scores

. X+ M,

2
Standard error = S 1- I

Reliability: predicting a
re-test score — Z scores

rXXZX]_

2
Standard error = 1- rxx

Reliability: predicting the
obtained score from the
true score — raw scores

X=T

Standard error = x'Jl' I




Reliability: predicting the
obtained score from the
true score — Z scores

Z, AT
1-7r

Standard error = XX

Reliability: predicting the
true score from the
obtained score — raw
Scores

A

T=r (X- M)+ M,

Standard error = © erxx(l_ rxx)

Reliability: predicting the
true score from the
obtained score — Z scores

Standard error = (1 - rxx)

Reliability: the range
within which the true
score will lie. 1.
Traditional method.

Range = X * anS x\/(l_ I‘xx)

Where: Z 4 isvalue required for significance at
the desired level in the normal distribution tables.

Reliability: the range
within which the true
score will lie. 2. Modern
method

(rox + M) 2 24 6,410 1))

Where: Z 4 isvalue required for significance at
the desired level in the normal distribution tables.




Sx3/ N
k=g
S
X
Standard deviation
S(X- My)
S X = N

Standard error of
estimate/prediction. (This

Is the standard deviation 5

of the Y scoresaroundthe | S y\/(l - T xy)
predicted Y score.) Raw
score formula

Tchebycheff’ sinequality

1

probabilitfZ_ 3 k)£P

Score

This trand ates into:

The probability of getting a Z score of equal to or
greater than a stated value (k), is less than or equal
to 1 divided by K.




