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STATEMENT OF THE PROBLEM & RESEARCH AIM

<
<>

Confidence interval are defines as an estimated range of values that is likely to include an unknown population parameter, this range being calculates from a given set of sample data.
The confidence intervals are uses in experimental research as criterion of assessment of the trustworthiness or robustness of the finding.! It is well known that for low proportions, the
lower confidence boundaries are frequently less than zero while for the proportions closer to the upper boundaries exceed one.”*! The main problem of the existent methods is
represented by the inadequate coverage and inappropriate intervals.®! The aim of the research was to develop an algorithm for calculation of exact confidence intervals based on the

probability matrix.

METHOD

<
<>

The binomial distribution has its origins and applications in the natural phenomena studies.”! Carlton and Stansfield ©! defined very well the frame and limits of binomial distribution

model relative to its application to the natural phenomena. A series of methods were proposed and are use for calculation of confidence interval limits.

i i . . 1 Y _ (n-Y)
proposed and are used for assessment of confidence intervals.’! The formula for probability calculation: P, (n,X,Y)= v X (n=X)
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Twelve methods were

was used in order to obtain the

probability matrix. Starting from this matrix an algorithm for confidence intervals calculation has been developed and was applied. Five confidence intervals methods were assessed and

compared with proposed one (NewAlg). Twelve evaluation methods are proposed (starting from five proposed in [}

another two being modified) for confidence intervals assessment.
Table 1. Assessment methods for confidence interval calculation methods (A take values of 0 and 1)

RESULTS
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extended to 12 in !, one of them being corrected from ! and

¢

The proposed probability matrix, exemplified for a sample size of 30 is presented in Table 2. The upper and the lower limits as well as the cumulated experimental errors for six
methods (one being new proposed - NewAlg), five being selected from the literature for comparison: Wilson_N (normal Wilson’s formula), Logit C (continuity corrected Logit

formula), BetaCJO (Jeffrey’s formula), Blyth-Still-Cassella (B-S-C), and OptiBin (an optimized one, see

])_
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ANNEX: OUR PROPOSED NEW ALGORITHM PROGRAM SOURCE

TabIe 2. Proposed method: probability matrix (n = 30) Table 3. Confidence intervals (Low, Upp) and errors (Err) for
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const izinteger; end;
alpha=5.0; begin procedure mat_afi(var
Imax=1000; for i:=0 to Imax do pm:mat_data;m:integer);
fname="rez"; getmem(pm[i],sizeof(row var
ghame="cie"; _data)); i,j:-integer;
type end; f:text;
arr_data=array[0..Ima procedure mat_done(var s:string[4];
x] of integer; pm:mat_data); begin
row_data=array[0..Ima var str(m,s);
x] of extended; izinteger; assign(f,fname+s+" . tx
prowdata="row_data; begin t7);
mat_data=array[0. .Ima for i:=0 to Imax do rewrite(f);
x] of prowdata; freemem(pm[i],sizeof(ro for i:=0 to m do
var w_data)); begin
p_m:mat_data; end; for j:=0 to m do
err:row_data; procedure cie_afi(var begin
cil:arr_data; cil,ciu:arr_data;var
ciu:arr_data; err:row_data;m:integer) write(f,pm[i]~[j].chr
; );
procedure cie_init(var var end;
cil,ciu:arr_data;var izinteger; writeln(f);
err:row_data;m:integer) f:text; end;
H s:string[4]; close(f);
var begin end;
izinteger; str(m,s); function
begin assign(f,gname+s+".tx dbino(m,x,xx:integer):e
for i:=0 to m do t°); xtended;
begin rewrite(f); var
cil[i]:=0; for i:=0 to m do izinteger;
ciu[i] H begin rm, rx, rmx:extended;
err[i]:=0.0 begin
end; writeIn(f,cil[i],chr( rx:=exp(xx*In(x/m));
end; 9),i.chr(9),ciuli].chr( rmx:=exp((m-

procedure mat_init(var
pm:mat_data);
var

9).err[iD);
end;
close(f);

xx)*In(1.0-x/m));
rm:=1;

if(2*xx<m)then
begin//xx mic
for i:=1 to xx do
rm:=rm*i/(m+1.0-i);
end else begin//xx
mare
for i:=1 to m-xx
do rm:=rm*i/(m+1.0-1);
end;
dbino:=100.0*(rx*rmx/
rm;
end;
procedure mat_pro(var
pm:mat_data;m:integer);
var
i,j,m2:integer;
begin

pm[O]A[O] —100 O;pm[m]~
[m]:=100

for j: —l to m do
begin

pm[O]AD] =0.0;pm[m]~
[m-3]1:=0.0

end;

for i:=1 to m-1 do
begin

pm[i]~[0] :=100.0*exp(
m*In(1.0-i/m));

pmEm-

[
I] [m] =pm[i]~[0];

m2 —m div 2 + 1;
for i:=1 to m2 do
begin

for j:=1 to m do
begin

pm[i]~[j]:=dbino(m, i,
DN
pm[m-i]"[m-
J1:=pm[i1"°01;
end;
end;

end;
procedure ci_comp(var
pm:mat_data;var
cil,ciu:arr_data;var
err:row_data;m:integer)
var

i,j.k,mm:integer;

1,u:extended;
begin

mm:=m div 2 + m mod
2;//pair m -> has
middle point

for i:=0 to mm do
begin

]
wh||e(l+u<alpha)do
begin

iT(pmLi]~ [J1<pm[i]"[k
T then begin

if(l+u+tpm[i]~[j]<alph
a)then begin

I:=1+pm[i]"Li];
Jo=j+1;
end else
break;
end else
if(pm[i1"01>pm[i1NKDD
then begin

if(1+u+pm[i]~[k]<alph
a)then begin

uz=uspnlil [
k:=k-1;
end else
break;
end else begin

if(1+u+pmfi] [ 1+pm[i
J7[k]<alpha)then begin

1:=1+pm[i]™Li];
u::u+pm[i]“[k];
1;

j"J+1:
end else

break;
end;
end;
if(k<m)then

if(l+pm[i]~[i]+u-
pm[i]~[k+1]<alpha)then
begin
write(faa ");

The research was partly supported by UEFISCSU Romania through grants.

write(pm[i]~[k+1].chr
©,pn[i1*"0D);

readin;

if(pm[i]"[k+1]<pm[i]”
[i1) then begin

:=l+pm[i]"[5];
ui=u-
pm[i]~[k+1];
J:=j+1;
k:=k+1;
end;
end;
if(j>0)then
if(l-pm[i]"[-
1]+u+pm[i]~[k]<alpha)th
en begin
write("bb *);

write(pm[i]~[k],chr(9
).pnLiI 0i-11);

readln;

iF(pm[i1™[KI>pm[i1"0
-1]) then begln
-=1-
Pm[i]"[i—l]:

u: —u+pm[|]A[k]

Jj=j-1;
k:=k-1;
end;

end;
err[i]:=1+u;

cﬁl[i]::j;

downto mm+1

cil[i]:=m-ciu[m-
il;
ciul[i]:=m-cil[m-
i];
err[i]:=err[m-i];
end;
exit;
end;
var

m:integer;
i,j-integer;

begin
mat_init(p_m);
write("m=");readln(m)

mat_pro(p_m,m);
cie_init(cil,ciu,err,
m;
ci_comp(p_m,cil,ciu,e
rr,m;
cie_afi(cil,ciu,err,m

’matfafi(pim,m);
mat_done(p_m);
end.
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HOW TO ASSES DOSE-RESPONSE STUDY OUTCOME: A STATISTICAL
APPROACH

Lorentz JANTSCHI, Sorana D. BOLBOACA

Technical University and “luliu Hatieganu™ Medicine and Pharmacy University, Cluj-Napoca,
400641 and 400349, Romania

email: lori@academicdirect.org, sholboaca@umfcluj.ro

Confidence interval defines as an estimated range of values that is likely to include an unknown
population parameter, the estimated range being calculates from a given set of sample data. Are
uses in experimental research as a criterion of assessment of the trustworthiness or robustness of the
finding. ™ 1t is well known that for low proportions, the lower confidence boundaries is frequently
less than zero while for the proportions closer to the upper boundaries exceed one. ¥ The main
problem ([)31; the existent methods is represented by the inadequate coverage and inappropriate
intervals.

The binomial distribution has its origins and applications in the natural phenomena studies:
heterometric bands of tetrameric enzyme, the stoichiometry of the donor and acceptor
chromophores implied in enzymatic ligand/receptor interactions, translocation and exfoliation of
type | restriction endonucleases, biotinidase activity on neonatal thyroid hormone stimulator, the
parasite induced mortalit¥ at fish, the occupancy/activity for proteins at multiple nonspecific sites
containing replication. ™ Carlton and Stansfield ! defined very well the frame and limits of
binomial distribution model applied to the natural phenomena.

A series of confidence intervals assessment methods were proposed. [ The formula for probability
calculation:

nt - XY(n-Xx)"
Y!i(n-Y)! n"
has been used in order to obtain the probability matrix. An algorithm for confidence intervals
calculation has been developed and applied.

Pg(n,X,Y) =

This project focuses on the application and usefulness of the proposed confidence intervals
calculation algorithm and on its evaluation for a sample size of 30. The evaluation of the algorithm
has been done by comparison with Logit, Jeffreys and Blyth-Still-Casella methods and the results
are presented here.
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