Programs SG.EXE, PEG.EXE and SDG.EXE

Considerer xi ~ B(nj, pi) where:
e |=1forthestandard treatment
e | =2for the new treatment

The aim isto perform inferences about d = p,—p;. The probability of an experimental
(X1, X2) IS
P(x1, X1) = [Zj@j P (1-p.)" p3 (1-p,)"
Under the null hypothesisH: d = 6 (where —1<6<+1), if p;=p then p,=p+6 and so (1) is:
P(Xy, %, |P, 5):(”1][”2j 0 (1-p)" ™ (p+8)"* (1-p-5)*
X, \ X,
where p is a nuisance parameter taking the values:
max (0; —3)<p<min(1;1-93)

For a critical region CR formed by a set of pairs (X1, X2), the error a of the test
will be a(p|8)=Zcr P(X1, X2|p, 8), and the size of the test will be a* (5 )= Max, a(p| 5 ).

There are various ways of obtaining the CR (some of which appear when
executing the programs). The most traditional is that based on the order given by the z-
pooled statistic without a continuity correction (order Z in the program). The generally
most powerful test is based on z with a continuity correction (order ZC or ZY in the

program). The expressions are:
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2205 = {la—5|—c . {vl =p-p)/n,

V,+V, V, = (p+8)(1-p-8)/n,
where d=p,—p,, p. =X /n., p is the maximum likelihood estimator of p and it is
understood that Z2(8)=0 when | d—58 | <c. When ¢=0 one obtains the statistic Z. When
Cc=1N if m=ny, c=2/N if n;=n,, with N=[(n;+1)(nx+1)], one obtains the statistic ZC.
When c=n/(2n,n,) —with n=n;+n,— one obtains the statistic ZY (Y ates' s statistics).

The exact p-value a* = Maxscy o*(8) of the observed pair (X1, X2) depends on

the null hypothesis H and aternative hypothesis K to be demonstrated, but if d
-Delta(vero) in the program- € H, , then p-value = 1.

There are 3 programs:



Program SG.EXE

e CaseSG:H:d<dvs K:d> o (Superiority Generalized). In particular:
* When 6 = 0: isthe classic case S of Superiority.
* When & < O: isthe case NI of Non-Inferiority.
* When & > 0: isthe case SS of Substantial-Superiority.

e CaselG:H:d>dvs K:d<3d (Inferiority Generalized).

Program PEG.EXE

H: d<d, or d>3, vs. K: 81<d<d,, where §:<8, and —1<9i<+1, isthe case PEG.
In particular, when 8,=-6:=A > O:

H: |d|>Avs K: |d| <A isthe case PE (Practice-Equality or Equivalence).
Program SDG.EXE

H: §1<d<d, vs. K: d<§1 or d>5,, where 8:<5, and —1<5;<+1, isthe case SDG.
In particular:
e  When 8;=0,=0: H: d=0vs. K: d=0 isthe classic case D of null Difference.
e  When 8;=0,=05: H: d=5 vs. K: d=3 isthe case SG2 of non-null Difference.
e When §,=—8,=A>0: H: |d|<A vs. K: |d>A: is the case SD of Substantially-

Difference.
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The cases of greatest practical interest for the problems of equivalence between
proportions are those which have as their alternative hypotheses:
SG (NI): K:d>-A, SG(SS):K:d>A, PE:K:|dl<aA, SD:K:|d>A

where A > 0in all cases (A>0 in PE case).
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