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Blue Cross. . INTER OFFICE MEMORANDUM

TO: Bob D;.mcan SUBJECT: Actuarial Data Support
NCS Claims Study -
Statistical Comment

FROM: Doug Smith w4 DATE: June 26, 1986

Assistant Actuary
Woodland Hills, B-14 Ext. 3708

After reviewing the NCS claims study prepared by Actuarial

Data Support, my first thought was that perhaps not enough

claims had been reviewed to conclude that claims are being

paid correctly. As I sought to find some argument'to sup-

port this hypothesis I ended up showing that a small sample
size of claims is actually all that is needed in this case;
the converse of what I hoped to prove.

The attached two pages are food for thought on the matter.
The material is definitely intended for the "purist™ in that
it is pretty theoretical, yet the result is quite interesting.

I welcome any comments you may have.
DS/k1l
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7URPOSE: To establish the validity of a sasll sasple vize

MCDEL:

total claies = y

correctly
paid cleiss 5 2

incorrectly
paid clzimm 8 2

yn|0|
gahty

whers b is the percentage of the total claias that were paid correctly

q is the sasple of clains selected that were correctly paid

LETs P = probability of choosing q correctly paid claiss fros y total claiss

L]
BiVEN: P=h {see attachsent for proof)

TASLE CF P VALUES:

CONCLLTON:

Y . lw

!::,! 200 250

0.9% 1 .364 JdM 0 - .08 ) .

0.95 1 006  ,00004 000003

0.90 1 .00003 ,00000001 3

0.50 ¢ 4 4 4

0.25 ¢ 4 4 4 with ¢ ¢ .0000000000036
!

1. If one assuses that a large percentage of claias are paid correctly,

say b = .95, the P value ie loss than 11 for easple size q ) 100 (see table).

A value of P less than 11 eeans that the probability of choosiog q correctly paid
claias fros y total claies is very ssall, i.e., it would be ualikely that

one would randoaly draw q ) 100 correctly paid claies. Since the survey cosducted by
Actuarial Data Support saspled over 100 KCS claiss and all were correctly paid,
it follons that we can be 100I-P = 1001-11 = 991 certaie that the claiss are
being paid correctly. -

On the other hand, if one assuses that a ssaller perceatage of cliiss were paid
correctly, say b = .S or .25, thes the P value is effectively zero (see table).
That ie, it would be extresely unlikely to randoaly draw q correctly paid claies
fros a set of claiss that had a high nusber of iecorrectly paid claios.

2

Note how the arqusents of . and 2. work in opposite directions and thus
force the sasple size to decreass,

Hence, in this instance, a relatively seall sasple size is sufficent to establish
a2 surprisingly high deqren of certainty in addressing the question of whether
the claiss are being paid correctly.
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q
PROOF OF THE APPROIIMATION P = b

tet P = tha probability of choosing ¢ correctly paid clains from y total claiss

{nusber of ways to choose § correctly paid claiss froe x correctly paid total claiass)

P=x
(nusber of ways to choose § correctly paid clains fros y total claies)
x x!
(] Q! (x-q)¢ k! ly-q)!  (x-qtl) (x-g42) ...... (x)
12 JEET Y 1] = =
¥y y! (z-g)t- y! (y-q¢1} y~4¢2) vonnes ly)
q gily-q)!
where yspéz

t = nusber of incorrectly paid clains
x = nusher of correctly paid clains
y = total nusber of claies

Now, x = b¥y where b ia tho percentage of the total claies that are paid correctly

(hy-q¢1) (by=q¢2}a0seccs (by)

hencey, P =
(y-qti ly~q#2)esoeeec ly)
(hyd lby)..... (by)
S0, if y2)q then P is approzisatoly il to ————————
tybydecoasly)

Q
which gives the final result of P = )

i.e., P depends only on the percentage of correctly paid clains aad the nusber of clains ia the sasple.
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