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THE STATISTICAL DESIGN AND ANALYSIS OF AN EXPERIMENT TO MEASURE THE 
EFFECTIVENESS AND COSTS OF A HEALTH AND WELFARE PROGRAM 

Julius A. Jahn, University of Pennsylvania 

As a part of a research and demonstra- 
tion project concerned with Special Ser- 
vices for the Aging, in the Community 
Service Society of New York, an experi- 
ment was planned to answer questions 
concerning the effectiveness and costs 
of some alternative programs. These 
questions were concerned with the rela- 
tive effectiveness of several alterna- 
tive service programs that could be ex- 
perimentally tested, and also, with ways 
in which the effectiveness of these pro- 
grams could be increased. 

The major steps or phases involved in 
this experiment were as follows: 

I. Definition of the Problems for 
Experimentation. 

II. Formulation of Hypotheses to be 
tested Experimentation. 

III. The Statistical, Experimental 
Tests of the Hypothesis. 

IV. Derivation of Hypotheses from the 
Experiments. 

V. Application of Hypotheses that 
have been Experimentally Tested 
or Derived. 

I. DEFINITION OF THE PROBLEMS 
FOR EXPERIMENTATION 

A. THE GIVEN CONDITIONS 

Definition of the Population. The ef- 
fectiveness and costs of programs of 
"Services for the Aging" were measured 
for a population consisting of persons 
60 years of age or over in two major sub - 
populations or strata. The first, re- 
ferred to as the "Applicant Stratum," 
included persons in the population for 
whom applications were made for service 
to either the Special Services for Aging 
Office or in the Central Office of the 
Community Service Society. The other 
stratum, referred to as the "Non- Appli- 
cant Stratum," includes all other per- 
sons in the population for whom such ap- 
plications were not received. The term 
"Participant" was used to refer to any 
member of this population. In the "Ap- 
plicant Stratum" there were four criter- 

Footnotes are appended to end of this 
paper. 

defined for identifying "Partici- 
pants:" 

(1) Persons who are 60 years of age 
or over at the time of application. 

(2) Persons who are making an inquiry 
or request (or for whom an inquiry or re- 
quest is made) for service to the Special 
Services for Aging Office, either for 
themselves or for another person, and 
whether in- person, by telephone or by 
letter. 

(3) Persons whose permanent place of 
residence at the time of application is 
not outside Manhattan, Bronx or Queens 
Borough of New York City, or is not in a 
"congregate" residence for aged persons; 
and, who do have a residence within 
these three boroughs (except for appli- 
cants for "Ward Manor "). 

(4) Persons who are not included in 
cases currently opened for service in a 
Community Service Society district office 
or cases which have been closed within 
the current month in the Special Services 
for Aging office. 

In the "Non- Applicant Stratum" only 
two of these criteria were applied: (1) 

The ages of persons as of the date they 
were first listed for sampling during 
any given month of the period for study, 
and (2) place of residence. 
Definition of Alternative Programs. In 

this paper only certain distinctive con- 
ditions involved in the alternative pro- 
grams will be indicated, as more com- 
plete definitions are provided elsewhere. 

Program 0, the "Basic" program, includ- 
ed those health and welfare services that 
would be available to persons in the popu 
lation, excluding those in the two alter- 
native programs. 
Program 1, "Short Term Service" includ- 

ed services by either a caseworker or a 
public health nurse within the Special 
Services for thé Aging unit of the Commu- 
nity Service Society. The service was to 
be completed within two months from the 
date of case opening and was not to re- 
quire more than four in- person interviews 

Program 2, "Collaborative Service," in- 
cluded the possibility of services by 



either or both caseworker and public 
health nurse within the Special Services 
for the Aging unit. No restriction on 
the time or number of in- person inter- 
views was given. 
Measures of Effectiveness of Programs. 

Of the many possible criterion variables 
that might have been selected, the final 
choices involved the use of both person- 
al judgments and statistical methods of 
analysis. Two major steps were involved 
in making the selection. The first 
stage involved selecting questions to be 
included in the research schedule. For 
purposes of both interviewing and analy- 
sis, the various questions were classi- 
fied into seven "content areas," identi- 
fied as: (1) Housing, (2) Occupation, 
(3) Financial, (4) Physical and Mental 
Health, (5) Personal Adjustment, (6) In- 
terpersonal Relations, and (7) Recrea- 
tional or Social Activities and In- 
terests. 

The selection of questions for inclu- 
sion in the research schedule was pri- 
marily based on the judgments of the re- 
search staff. These judgments were made 
with reference to three sources: First, 
the particular goals and policies of the 
Community Service Society with respect 
to providing services for aging persons. 
Second, the kinds of problems indicated 
by the requests for service by persons 
applying to the Community Service Socie- 
ty. And, third, research and profession- 
al literature on problems of aging and 
programs for aging, and reports of pub- 
lic meetings of professional and lay per- 
sons especially concerned with problems 
of aging persons. The specific ques- 
tions were selected to provide objective 
definitions of problems of aging persons 
which seemed to be explicitly referred 
to in the various statement found in 
these sources. 

The second stage was carried out in 
order to reduce the number of criterion 
variábles from the approximately 600 in- 
cluded in research schedule to 
a relatively mall number to use for 
measuring effectiveness of alternative 
service programs. second stage 
carried out using to 
avoid the obvious error selecting 
those criterion variables for which the 
differences were in the "right direc- 
tion." 

In this study it has not been possible 
to arrive at the selection of one parti- 
cular criterion variable or group of cri- 
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terion variables which were acceptable 
to all persons involved. Instead, four 
different groups of criterion variables 
were selected by somewhat different con- 
ditions and methods:3 

C.V. Group 1. Adaptive and Adjustive 
Status. This is a modification of scales 
developed and used in previous studies 
by the Institute of Welfare Research of 
the Community Service Society.4 In the 
present study, the ratings were based on 
the direct observation, interviews and 
judgment of research interviewers, and 
not on previously recorded service re- 
cords. The ratings were made and record- 
ed at the time of an initial research in- 
terview and again at the time of the fol- 
low-up interview six months later.5 

In order to simplify analysis, "The 
Overall Level of Adjustment and Adapta- 
tion," was selected as a criterion vari- 
able in this group. The ratings were 
recorded using number 1 through 11 to 
indicate ratings from "Very Poor" to "Ex- 
cellent." For uniformity in analysis 
the order of the numerical ratings has 
been reversed so that 11 represents 
"Very Poor," and 1 represents "Excellent': 

This rating was selected as a criterion 
variable in this experiment because the 
"Movement Scale," from which it was de- 
rived, has been previously used in re- 
search studies to measure effectiveness 
of casework services in the Commùnity 
Service Society and other social agen- 
cies. 

Group 2. The Basic Problems of 
Aging. The criterion variables in this 
group were selected by personal judg- 
ments of the research staff that these 
variables would be accepted as problems 
by most of the persons expected to sup- 
port programs dealing with "problems of 
aging." The variables are coded so that 
"1" represents the occurrence of a "pro- 
blem" for the aged person, and "0" ab- 
sence of a problem.6 

C.V. Group 3. Problems of Aging Appli- 
cants for Services. The third group of 
criterion variables was selected statis- 
tically, by comparing Applicants assigned 
to Program 1 or 2, with Non - Applicants at 
the time of the initial research inter- 
view. The problems which lead persons to 

apply were expected to occur more fre- 
quently among the Applicants than among 

the Non -Applicants. The variables were 
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selected from all those which had been 
coded for IBM tabulation from the re- 
search interviews or from combinations 
of such coded variables. Variables 
were considered as "potential criterion 
variables" if the following considera- 
tions were satisfied: First, the vari- 
able provided a basis for ranking per- 
sons from more or less "favorable" con- 
ditions; second, the variable was in- 
cluded in both the initial and the fol- 
low-up research schedules; and third, 
the variable was so defined that chan- 
ges could occur in the rank order of 
persons between the initial and the fol- 
low-up research interview.? 

Minimum Statistical Conditions for 
the Selection of Criterion Variables. 
In order for any of the potential cri- 
terion variables to be selected for the 
specified group, five statistical condi- 
tions were defined that were to be sat- 
isfied according to the results of the 
statistical analysis. (1) The percen- 
tages of persons within some of the sub- 
categories of the potential variable 
must be higher for the applicants than 
for the non -applicants. Those sub- 
categories for which this condition is 
satisfied will be referred to as "pro- 
blems" of the aging applicants. The 
presence of such problems was coded by 
the number 1 and their absence was coded 
by the number O. (2) The frequency of 
persons in the "problem" sub -categories 
among the non -applicant sample must be 
lower than 50 %. (3) The frequency of 
the "problem" sub- categories must be 
higher for persons 65 years of age or:: 

over than for persons 60 through 64 
years of age in the population sampled. 
(4) The frequency of the "problem" sub- 
categories must be higher for the appli- 
cants than for the non -applicants within 
either one of the two groups, those 60 
through 64 or those 65 or over. (5) The 
frequencies of the "problem" sub- catego- 
ries based on the initial interview must 
be equal to or less than the correspond- 
ing frequencies of these problem sub- 
categories based on the follow -up inter- 
view for the non -applicant sample. 
These five conditions were applied to 

select one criterion variable in each 
of the seven content areas. If only one 
of the potential criterion variables in 
an area satisfied all the conditions, it 

was selected as the criterion variable 

for measuring effectiveness in that 
area. 

The Optimal Statistical Condition 
for Selecting Criterion Variables. If 
more than one of the potential criterion 
variables in an area satisfied these 
five conditions, one was chosen for 
which the percentage of applicants in- 
cluded in the "problem" sub -category 
was highest. In case of ties using this 
condition, the one chosen was that for 
which the percentage of non -applicants 
who were in the "problem" sub -category 
in the initial interview but were not 
in this sub -category in the follow -up 
interview, was the lowest. In order to 
allow for errors due to sampling, differ- 
ences of five percent or less were con- 
sidered to be ties. 

C.V. Group 4. Problems of Aging for 
Non -Residential Services. The fourth 
group of criterion variables was statis- 
tically selected using the same methods 
as for the third group just described. 
However, the methods were applied to in- 
formation obtained for applicants selec- 
ted for Program 0, who were referred to 
the district offices of the Community 
Service Society, and Non Applicants. 
The persons referred to the district of- 
fice were selected by random sampling 
from all applicants after excluding cer- 
tain of the applicants from the referral 
because of _agency policies. Any appli- 
cant for whom the request for service 
was concerned with the residences for 
aging operated by the Society or the sum- 
mer camping program for aging persons, 
was not referred to the district office. 
Since persons selected for Program 0 were 
interviewed only at the time for follow - 
up, it was necessary to use data based 
on the follow -up rather than on the ini- 
tial interview.° 

With respect to each of these criter- 
ion variables, persons were classified 
into two sub -categories depending on the 
presence or absence of "problems." The 
symbol Pjst will be used to represent 
the proportion of persons in the popula- 
tion who would be included in the "pro- 
blem sub- category" with respect to a spe- 
cified criterion variable "j" assuming 
that all of the persons had been select- 
ed for a particular program "s" during a 

particular period for experimentation 
"t7" each of the measures of effective- 



ness can be defined in terms of the fol- 
lowing statistical index: 

Pjot - Pjst 
E jst = 

Pjot 

Measures of Costs of Programs. In this 
experiment two measures of cost have 
been used: (1) The mean length of time 
between the beginning and termination of 
services. (2) The mean number of in- 
person interviews by a member of the 
professional staff. The symbol Ckst 
will be used to represent any defined 
measure of costs of programs. The value 
of this measure will depend on the way 
in which cost is defined, represented by 
the subscript "k ", as well as upon the 
particular program represented by the 
subscript "s and upon the period of 
time represented by the subscript 
Uses of Measures of Result of Experi- 

mentation. These measures of effective- 
ness and costs had three major purposes: 
To select one of these alternatives as 
the "best" for most persons in the popu- 
lation until further experimentation 
may change this conclusion; to select 
any one or more of the programs for re- 
peated experimentation; to suggest im- 
proved programs which may be expected 
to satisfy certain minimum levels of ef- 
fectiveness. 

In this experiment the minimum level 
of effectiveness was defined to be equal 
to the value computed for a specified 
criterion variable, assuming the fre- 
quency of problems among Non -Applicants 
60 and over is reduced to the level oc- 
curring for those 60 to 65, and that the 
frequency of problems among those in the 
Applicants' sub -population is reduced to 
the level occurring in the Non - Applicant 
sub- population. 

B. THE QUESTIONS TO BE ANSWERED 
BY EXPERIMENTATION 

In order that the defined measures of 
effectiveness and costs could be used 
for the purposes of selecting and improv- 
ing programs of services, it was neces- 
sary for the values of these measures to 
be determined by hypotheses which have 
been or can be experimentally tested. 
The unknown values of the measures of 
cost and effectiveness that are required 
can be expressed in the form of ques- 
tions: 
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First,with respect to the purpose of 
selecting alternative possible programs 
for maximum utilization, two questions 
had to be answered. (a) Which of given 
possible alternative programs is most 
effective with respect to all selected 
measures of effectiveness (Ejst)? (b) 

If more than one of the given programs 
is most effective, which one is least 
costly with respect to the measures of 
cost (Ckst) ? 

Second, with respect to selection 
of programs for further experimentation, 
which of the experimental programs is 
more effective than the "Basic" program 
with respect to reducing the mean num- 
ber of "problems" for a specified group 
of criterion variables? 

Third, with respect to the develop- 
ment of improved programs the following 
questions had to be answered. (a) Do 
any of the existing programs satisfy 
minimum conditions specified with re- 
ference to each of the measures of ef- 
fectiveness? (b) If not, how can these 
programs be modified or developed to in- 
crease the degree of effectiveness with 
respect to defined measures? 

II. HYPOTHESES TO BE 
EXPERIMENTALLY TESTED 

The hypotheses that were formulated 
prior to experimentation were so formu- 
lated that acceptance of the stated hy- 
pothesis would lead to the selection of 
the "Basic" program pending further ex- 
perimentation. 

1. Hypothesis for the Selection of 
the "Best "Program 

Hypothesis 1(a) - The effectiveness 
of Programs 1 or 2 will not be greater 
than that for Program 0 with respect to 
all of the defined criterion variables. 

2. Hypothesis for Selection of 
Programs for Further Experimentation. 

Hypothesis 2 (a) - In reducing the 
mean number of "problems" in criterion 
variable Group 1, Group 2 and Group 4, 
the effectiveness of Program 1 will be 
equal to or greater than Program O. 

Hypothesis 2(h) - The effectiveness 
of Program 2 will be equal to or greater 
than Program O. 
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3. Hypotheses Concerning the 
Development of Programs 

Before some experimentation was car- 
ried out, it was not possible to formu- 
late hypotheses with reference to speci- 
fic ways in which programs can be im- 
proved in effectiveness and costs. 

Ma 

III_ STATISTICAL -EXPERIMENTAL 
TESTS OF HYPOTHESES 

Stratification: For the purposes 
of sampling, the defined population was 
sub- divided into major strata; (1) The 
"Applicant" stratum consisted of those 
persons in the defined population for 
whom an application was made for ser 
vices in the Community Service Society. 
This strata also included any other per- 
son in the population living in the same 
household with such "Applicants." (2) 

"Non- Applicants" consisted of those per- 
sons in the population for whom no such 
application was made at the time select- 
ed. 

The Master Samples. Within each of 
these strata, "master samples" were se- 
lected by random -probability sampling 
methods. 

The first step in selecting an "Appli- 
cant" Sample was listing all persons for 
whom an application is received in the 
Special Services for the Aging office 
during a given month. All persons were 
selected for whom a case was opened for 
service between the date listed and the 
final date for the follow -up interview 
about six months later. A sample for all 
other Applicants was selected by simple 
random sampling within each ten consecu- 
tive listed names. 
Three Non - Applicant samples were se- 

lected using lists of blocks, block seg- 
ments, or dwelling units available from 
the United States Bureau of Census re- 
ports and maps provided by the New York 
City Housing Authority. 
Multiple Samples for Months of Study. 

The specified sampling methods were ap- 
plied to select a series of samples for 
each of the eight months during which the 
study was carried out, from April 1 to 
December 1, 1957. The number of persons 
sampled in any given month depended on 
the number of persons who could be served 
by the available staff. For the Appli- 
cants, samples were selected each month 
from all those for whom applications were 
received during the month. For the Non- 

Applicants, some samples of blocks, 
block segments, or dwelling units were 
selected each month and the "Partici- 
pants" residing in the sampled area 
were listed and interviewed by the re- 
search staff. 

Random Selection of Persons for 
Alternative Service Programs. Mithin 
each of the "master samples" of Appli- 
cants and Non -Applicants, three sub - 
samples were selected by random- probabi- 
lity sampling. Each of three alterna- 
tive service programs were preassigned 
to one of these three sub- samples. Con- 
sequently, each of the programs were 
made available to persons in one of the 
"sub- samples" selected from the "master 
samples" previously selected from the de- 
fined population. 

Random Selection for Interviewing. Not 
only were "Participants "sampled for alter- 
native programs, but in addition they 
were randomly sampled for assignment to 
various persons in the interviewing 
staff. Each month a number of persons 
were selected and preassigned to each 
one of the interviewers. Some changes 
in assignment were made after the random 
assignment under special conditions. No 
substitutions were made. 

Size of Samples and Probabilities of 
Selection. The size of samples and pro- 
babilities of selection were predeter- 
mined for each of the monthly periods of 
interviewing on the basis of two general 
conditions: (1) The total number of per- 
sons sampled during the twelve month per- 
iod was to be sufficiently large to apply 
statistical tests that assume large sam- 
ples: (2) The maximum number be sam- 
pled and interviewed in any given month 
was not to exceed a number which could 
be interviewed and served by the research 
and service staff in conformity to the 
standards and procedures defined for the 
experiment. 

The number of persons sampled for the 
initial interviews in the Applicant Sam- 
ple was 119 and in the Non -Applicant Sam- 
ple was 133. The number sampled for the 
follow -up interview in the Applicant Sam- 
ple was 217, and in the Non -Applicant 
Sample was 84. 

The information used to classify per- 
sons according to the criterion variable 
for measuring effectiveness was obtained 
by the use of standardized research sche- 
dules. The two basic schedules were the 
Program Evaluation Schedule, used for in- 
terviewing the Participant to obtain self- 



ratings and objective information con- 
cerning the Participant and others in 

the household, and the Research Inter- 
viewer Schedule used by the interviewers 
to record their observations and judg- 
ments. 

Definitions and instructions for the 
administration of the research schedules 
were used in the training and supervis- 
ing the interviewing process. In gene- 
ral, they required that the interview- 
ing be attempted and completed within 
the first month after selection and a- 
gain within six months after selection. 
For Applicants sampled for Program 0 
(District Office Service) no interview- 
ing was attempted until the time for the 

six month follow -up. The place for in- 
terviewing was to be within the home of 
the Participant or in the office of the 
Community Service Society. 

An unlimited number of attempts could 
be made within a specified time period 
for interviewing. If the interview 
could not be completed within one month, 
two weeks additional time was allowed in 
order to complete the contact if possi- 
ble. It was not expected that all per- 
sons be interviewed. However, it was 
expected that at least three attempts 
be made to interview. If the interview- 
er was unable to complete the interview 
within the specified time period, the 
reasons for noncompletion were specified. 

The research interviewers were select- 
ed from persons with previous social 
work training and experience, but in 
this study they were selected;; trained 
and used only:for interviewing and-not 
for any service functions. 

The general policies for the adminis- 
tration of the service program were 
those already in practice within the 
Community Service Society, but some mod- 
ification of these policies was required 
by the experimental design. Written in- 
structions were developed for these pol- 
icies. The service workers for Programs 
1 and 2 were selected, trained and su- 
pervised in carrying out the services 
according to these policies for approx- 
imately one year before the experimental 
study was begun. The same persons were 
involved in carrying out both Programs 1 
and 2 in the Special Services for the 
Aging unit. A different service staff 
carried out Program 0 in the district 
offices. 

In order for any person to actually 
receive any service, it was first neces- 
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sary for an application to be made and 
for the case to be opened for service ac- 
cording to the usual policies and prac- 
tices of the Community Service Society. 
Persons initially interviewed by re - 

search staff who were sampled for Pro- 
gram 1 or 2 from the "Non- Applicant" 
stratum of the population, were "in- 
formed" about the availability of these 
services at the Community Service Socie- 
ty by the research interviewer. However, . 

the research interviewer was not to en- 
ter into a service relationship with the 
persons interviewed nor to encourage 
them to apply, except in case of special 
emergencies. 

The hypotheses about the effective- 
ness of alternative programs in this ex- 
periment were applied in making two kinds 
of decisions. (a) The first decision 
was to select one of the alternative 
programs or the "best" for maximum uti- 
lization by the agency in providing ser- 
vices for persons in the defined popula- 
tion. (b) The second decision is to se- 
lect one or more of the alternative pro- 
grams for further experimental-testing. 
Accordingly, two somewhat different rules 
for testing the hypotheses will be de- 
fined and applied. 

Statistical Tests of Hypotheses in the 
Selection of Programs for Maximum Utili- 
zation. As the basis for testing this 
hypothesis, results of research inter- 
views carried out in the six -month fol- 
low-up period for Participants sampled 
within the "Applicant" stratum during 
April 1 to December -1, 1957 were used. 
Those Participants identified as "excep- 
tional" cases because they could not be 
referred to the Program 0 - District Of- 
fice Service Program were excluded from 
comparison of Program 1 and Program 2 

with Program O. Results of interviews 
for the "Non- Applicant" samples were not 
included because only one sampled Non - 
Applicant requested service within the 
six -month period for the follow -up re- 
search interview. The numbers of sam- 
pled Participants included were: For 
Program 0, no 68; Program 1, nl 44; 

and Program 2, n2 = 22. 
In order to classify persons on the 

basis of information recorded in the re- 
search schedule, it was necessary (1) for 

the persons to be located, and alive and 
{2) for a research interview to be at 
least partially completed. It was ex- 
pected that the frequencies of persons 
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for whom information was not obtained 
for these reasons would be sufficiently 
large to make possible separate analy- 
sis, and that, these frequencies could 
be effected by the service program as 
well as by the procedures used in the 
follow -up interviews. In order to sim- 
plify the analysis, information about 
these reasons were coded in terms of the 
following: (1) The Participant was locat- 
ed and alive up to a date three months 
from the date sampled. (2) Research 
data was obtained that was sufficient to 
permit classifications of the sampled 
Participant on some of the possible 
criterion variables. 

Program 0 is to be recommended for 
maximum utilization unless a Null -hypo- 
thesis 1 (a) 1; that the effectiveness 
of Program 0 is equal to or greater than 
that of Program 1, and of Program 2 is 
rejected. This hypothesis was to be re- 
jected if the outcome of the experiment 
is as follows: 

(1) For comparisons between Program 1 

and Program 0: (a) The estimated per- 
centage of persons located and alive 
three months after being sampled for 
Program 1 is greater than the corres- 
ponding percentage of Program O. That 
is, p' (v) p' (v) ; and (b) Among 
those located and álive, the percent- 
age for whom research interview data 
was obtained for Program 1 is greater 
than the corresponding percentage for 
Program O. That is, P' (u /v) 1> P' (u 
and (c) Among those persons for whom 
research data was obtained, the esti- 
mated percentage of persons with a spe- 
cified problem for Program 1 is less 
than the corresponding percentage for 
Program 0, for each of the selected 
criterion variables in Groups 1, 2 and 
4. That is, P' (j /u)1 < p' (j /u)0; 
(d) The computed value for the "Nor- 
malized t- test "for all criterion vari- 
ables in a selected group is equal to 
or greater than a specified value "C 

1.2810; 
(2) For the corresponding comparisons 
between Program 2 and Program 0: 

(a) (v) 2 > 1,"(v)0, 
(b) P' (u /v) 2 > (u /v) 0 

(c) P' (j /u)2 P' (j /u)0 

for all criterion variables in a se- 
lected group; 

(d) The computed value of the "Nor- 
malized t- test" is equal to or greater 
than specified value "C" 1.2810 

If this hypothesis was rejected, Pro- 
gram 1 was to be recommended for maximum 
utilization if a Null- hypothesis 1(a)2, 
(that is, if the effectiveness of Pro- 
gram 1 is equal to or greater than that 
of Program 2), was rejected. 

Program 2 was to be recommended for 
maximum utilization if both Hypotheses 
1 (a) 1 and l(a)2 were rejected by the re- 
sults of the experiment. 

Comparisons between Program 1 and Pro- 
gram 2 were to be made with reference to 
criterion variables in Groups 1, 2 and 3; 

whereas, comparisons between Program 1 or 
Program 2 with Program 0 were to be made 
with reference to criterion variables in 
Groups 1, 2 and 4. 

Statistical Tests of Hypotheses in 
the Selection of Programs for Further 
Experimentation. The choice of programs 
for further experimentation was not re- 
stricted to the choice of only one of the 
alternatives. Any one or more of the al- 
ternative programs could be selected for 
further testing by the following rule: 

(1) Whichever program is selected as 
a result of the application of the rule 
defined in the preceding part will be ini- 
tially selected for further experimenta- 
tion. 

(2) Each of the remaining programs 
will be excluded from further experimen- 
tal tests if the Null- hypothesis 1(a)3, 
(that is, if the effectiveness of this 
program is equal to or greater than that 
of the initially selected program), is 

rejected for each program. 
This Null- hypothesis will be rejected 

if the results of the experiment are as 
follows: 

(a) The estimated mean number of pro- 
blems among persons sampled for the alter- 
native program is greater than correspond- 
ing estimated mean for persons sampled 
for the initially selected program: That 

is, M' (x) s M' (x) *; and (b) The esti- 
mated percentage of persons for whom re- 
search data is not obtained for the al- 
ternative program is greater than the 
corresponding estimated percentage for 
the initially selected program: That is, 

P' (u) > p' (u) *; and (c) The com- 
puted value for the Normalized t -test ap- 
plied to this difference in percentages 
in condition (b) is greater than "c" 
1.2810 

(3) Each of the remaining programs 
will be included for further experimental 
testing, if the Null- hypothesis 1(a)3 is 



rejected for that program, according to 
results of the experiment that have been 
carried out using the rule for rejection 
defined in the preceding section. 

Results of Statistical Tests of Hypo- 
theses for Selection of the "Best" Pro- 
gram for Maximum Utilization. The re- 
sults of the application of the defined 
rules for testing hypotheses to the data 
obtained in this experiment were as fol- 
lows: 

(1) When effectiveness was measured 
by C.V. Group 1, (Overall Level of Ad- 
justment and Adaptation), the Null -hypo- 
thesis that the effectiveness of Program 
0 is equal to or greater than that for 
both Program 1 and Program 2 was not re- 
jected. 

(2) When effectiveness is measured 
by the criterion variables in Group 2, 
(Basic Problems of Aging), this Null - 
hypothesis was also not rejected. 

(3) When effectiveness is measured 
by the criterion variables in Group 4, 
( "Problems of Applicants for Non- residen- 
tial Services ") this Null- hypothesis was 
also not rejected. 

Accordingly, Program 0 would be se- 
lected as the "Best" Program for maximum 
utilization. 

Tests of Hypotheses for Selection of 
Programs for Further Experimentation. 
The results of the application of the de- 
fined rules for testing these hypotheses 
are shown in Tables 81 and 82. 

(a) The Null- hypothesis, (that the 
effectiveness of Program 1 is equal to or 
greater than that of Program 0), was not 
rejected when the criterion variables in 
Group 1, Group 2 or Group 4 were selected 
to measure effectiveness. Accordingly, 
Program would be selected for further 
experimentation, based on the criterion 
variables in Groups 1, 2 or 4. 

(b) The Null- hypothesis, (that the 
effectiveness of Program 2 is equal to 
or greater than that of Program 0) was 
rejected when criterion variables in 
Groups 1, 2 or 4 were selected to mea- 
sure effectiveness. Accordingly, Pro- 
gram 2 would not be selected for further 
experimentation based on the criterion 
variables in these Groups. 
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FOOTNOTE REFERENCES 

1. The work in preparing this report was 
supported by funds from U.S. Public 
Health Service Grant 2M -6358. For more 
complete reports of the experiment see: 
Blenkner, Jahn and Wasser (1), Blenkner 
and Sibulkin (2) and Jahn and Blenkner 
(4). The research was supported by a 
grant from the Rockefeller Brothers Fund 
and by funds from the Community Service 
Society of New York. 

2. See Blenkner, Jah and Wasser (1), and 
Blenkner and Sibulkin (2). 

3. See Jahn (4) pp. 37 -39 for a discus- 
sion of sources, procedures and results 
of the statistical selection of criter- 
ion variables. The sources from which 
items were selected or derived as poten- 
tial criterion variables are given in 
Appendix A -5. For a more generalized 
discussion of the problems, principles 
and methods involved see Jahn (5). 

4. See Kogan (6) for a discussion of the 
development of the "Adjustive Status 
Scales." 

5. See Jahn and Blenkner (4) for the 

form used in making these ratings. 

6. See Jahn and Blenkner (4) for defini- 
tions of the criterion variables includ- 
ed in Group 2. 

7. See Jahn and Blenkner (4) for defini- 
tions of the criterion variables includ- 
ed in Group 3. 

8. See Jahn and Blenkner (4) for defini- 
tion of the criterion variables in 
Group 4. 

9. For more complete presentation of 
basic principles and methods for sampling, 
estimation and testing hypothesis see 
Hansen (3) Neyman (7) and Jahn and Blank - 
ner (4) 

10. See Jahn and Blenkner (4) for a defi- 
nition of the "Normalized t Test" applied 
in this experiment. The value .05 has 
been selected as the probability for re- 
jecting any "Null- hypothesis" assuming it 
is true, based on the specified research 
design and procedures. 
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