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DRINKING BEHAVIOR AND TENDENCY OF DISOBEDIENCE TO THE LAWS/DISCIPLINES
CONCERNING ALCOHOL CONSUMPTION AMONG POLICEMEN IN BANGKOK

SARINYA PHENGSUK 5237908 SHMS/M

M.A. (MEDICAL AND HEALTH SOCIAL SCIENCES)

THESIS ADVISORY COMMITTEE: VEENA SIRISOOK, Dr.P.H., VANAWIPHA PASANDHANATORN, Ph.D.,
CHAT RATCHADAPUNNATHIKUL, Ph.D.

ABSTRACT

This research aims to study drinking behaviors and the tendency for disobedience to the
laws/disciplines concerning alcohol consumption. The method used was quantitative research using a survey.
The population was metropolitan policemen analyzed by multi-stage sampling, proportional to the population
size. The data was collected by using a self-administrated questionnaire. Finally, for data analysis, there were
417 respondents who completed the questionnaire.

This study found that about 50% of the respondents regularly consumed alcohol.
Approximately one-third of them drink alcohol (at present they drink only on special occasions). They started
drinking alcohol for the first time at the age of approximately 19 years old. The three most common reasons
for initiating drinking were to socialize, just try it, and to imitate their friends. In addition, for those presently
drinking, 90% of them claimed that they had to drink because of social pressure. The most popular alcohol
beverages were beers and foreign brand spirits. The most popular place for drinking was a restaurant
(60.4%), and only 5.7% of them drink alcohol in their workplaces. More than half of the respondents like to
drink with colleagues in the evening. Regarding the alcohol consumption assessment, it was found that 37.6%
of the respondents were at a high risk of becoming an alcoholic. When considering the tendency of
disobedience to the laws/disciplines concerning alcohol consumption, it was found that 53.7% of the
respondents were in the moderate-level group, and there was a significant association between the tendency

of disobedience to the laws/disciplines and drinking levels (¢* = 10.146, P = 038).

The findings suggest that drinking behavior among Thai policemen seems to be a major
constraint to law enforcement as related to alcohol consumption control. There should be a program to solve
the drinking problem of the high risk group, and further studies of how the cognitive process and overt
behavior of Thai policemen are influenced by intrinsic motivation, their social roles, their identities, and the

situations in which they find themselves, both in their personal lives and law enforcement contexts.

KEY WORDS: DISOBEDIENCE TO THE LAWS / DISCIPLINES CONCERNING ALCOHOL
CONSUMPTION / DRINKING BEHAVIOR / POLICEMEN
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EXTENDED SUMMARY

Rationale

Liquor is kind of drinks and very popular amid the Thai societies. The
statistics of drinks among the Thais are endlessly surging. In 2001, it has been found
that number of Thai drinkers was more than in 1996 at 36.6% (Suwannna
Lhorlohakarn et al., 2009). Reports on liquor in 2008, Bandit Sornphaisarn, MD the
director of Liquor Research Center: Foundation of National Public Health claimed that
drinks of the Thais by statistical collections in 2007 conducted with samples aged
older than 15 years and found that 15 million population or 30%drank liquors. Male
were 13 million while women were 2 million. Most or 12 million population was
among the working age group (25-29 years old) (Bandit Sornphaisarn, 2008). Within
the Thai societies, the Thais tend to drink in all situations/ in all events regardless
being jubilation tide or socialization such as monkhood ceremony, wedding ceremony,
success cheers, and during stress reduction such as cremation, occasion of joblessness,
and heartbrokenness, and so on. Even though during normal time and without any
stressful situation; the Thais still drink for appetizing and some drink so much as if

totally in high spirited love with drinking.
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There are many and increasing impacts of drinking by quantity. Reports of
diseases and injuries found with health behavior and risk factors of Office of Policy
and strategy, Ministry of Public health in 1999 revealed that regular drinking led to
accidents, cancer, liver cirrhosis, assaults and self-injuries, psychiatric disorders,
cardiovascular diseases and other diseases. Besides, it was also found that drinking
caused death at 4.0%, health damages from death and disability at 5.8% of the total
damages. In short, diseased burden from drinking is the second to health damages and
second to the unsafe sexual affairs (Working Group on Diseased Burdens and Injuries
from Health Behavior and Risk Factors, Ministry of Public Health, 2004). Regarding
the chronic physical problems, WHO estimated 30% of death, came from the cancer of
esophagus, liver disease, seizure disorders, traffic accidents, and homicide. And
intended injuries came from drinking which was likely a gigantic problem but unlikely
spoken of because there was a high relationship between alcoholism with stress and
Down syndrome (Bandit Sornphaisarn, 2006). Meaning, drinking should have led to
variety of social problems such as poor family relation which lead to family violence,
quarrels, and crimes. Due to drinking turns drinkers senseless and leads offending or
law violations. The study of Ronnachai Kongsakhon, MD, evidently asserted that the
family violence had relationship with liquor uses at 3.84 times of the families free
from liquor problems (Ronnachai Kongsakhon, 2007). Regarding the social safe
impact, it was found that drinking made traffic accidents, crime, sexual abuses, variety
of forms in law violations and also damaged economy at large. It was found that the
total damages values paid by the government to crimes and violence caused by
drinking reached many millions a year (Juree Utsaha and Seranee Julasereekul, 2005)
as being regularly posted in many media currently on problems of Drunken and Drive
which has been so much affecting societies.

Drinking behavior rose within any person of all genders, ages, classes and
occupations without exceptions even among the police officials who enforced laws of
security of life and property of people. Though there were no extensive studies of
drinking behavior among police but from the works of Jeremy D. Davey et al in 2001,
they found that the drinking behavior of the Australian police had relationship with
many factors such as socialization, and peer parties (Davey et al, 2001). It was

corresponded with the study of Pol. Capt. Prasarn Im-sombat who found that 55.0% of
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the noncommissioned police to police constables favored parties. In additions, the
corporate culture and stress were factors cultivating drinking behavior among police
(Prasarn Im-sombat, 1993). When, police having drinking behavior, it was risky to
violate laws like common people and it might contribute violent consequences to
people in general because police were permitted to carry arms and weapons. Similarly,
police if guilty, they had to undergo legal punishment. Moreover, police would meet
addition punishment subject to the National Police Act 2004 (BE 2547) coded to
specifically control the police.

The researcher needed to study the drinking behavior and tendency of
disobedience to the laws/disciplines concerning alcohol consumption of the police
because they are the personnel group who was so important to the social peace and
order and had direct law enforcement. To recognize this fact, this study would be so
useful to solve the problem and to further develop police personnel in the police

institution which would finally be beneficial to the social peace and order at large.

Objectives

This study was to:

(1) Study drinking behavior of policemen.

(2) Study the tendency of disobedience to the laws/disciplines concerning
alcohol consumption of policemen, and

(3) Study the relationship between the drinking behavior and the tendency
of disobedience to the laws/disciplines concerning alcohol consumption of policemen.

Theoretical concepts

Rotter focused on the thinking process within each individual mental
process through interactions between individual thinking and reinforcement. Rotter
believed that in evaluating and predicting individual behavior under specific situation
had four elements, i.e. behavioral potential, expectancy, reinforcement value and
psychological situation (Hjelle, L.A. and Ziegler, D.J., 1992). With these four

elements, Rotter theorized into Expectancy-value Theory, which related to the social
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learning as he proposed. Rotter explained that consequences of an individual act
expecting to gain consequences worth for oneself would affect the person a tendency
to behave in a specific situation. For example, in newly behaving expectancy was
formed from a specific behavior or a situation first and broadened to also cover other
behaviors or other situations. In addition, each expected returns might lead to behaving
at very high or very low potential. For example, a police was late to work and the
immediate supervisor did not reprimand. Later this police might get drunken before
coming to work which he was disable to fully work, slept over duty, expecting that
such his behavior might not be reprimanded by his boss as before. When the police
often expected as such; he then became an official who unlikely fulfilled his works
and might breach laws or rules in the aftermath.

That was the conviction foundation from the Expectancy-value Theory by
proposing that perceptions of performance or behaviors were personal belief expecting
results gained later after action. Perceptions of performance or behaviors are a
reinforcement driving individual to act or to behave by experiences of the past finding
that such behaving yielded positive results for them or gained benefits from behaving
either internally or externally (Rotter, 1989). For example, internal benefits were such
as increasing awareness or reducing fatigue while the external benefits were such as
monetary rewards or possibility of having social interaction of such behaving.
Generally, the external benefits would be more evident than the internal ones but the
latter more affected the reinforcement to continuously behaving than the former. In
addition, levels of expectancy whether to gain results or benefits and even though it
was just a temporal relationship between the expected results and the behaviors; they
could affect the tendency of such behaving in the future. In other words, this theory
explained the tendency of a behavior was coming from a relationship between an
expected result of behaving and giving values to what was expected from the behavior
or it was between the results of the behavior and the their relationship which could be
used for predicting the tendency of the individual to behave in future. This study
applied an indirect measurement to know the tendency of violating laws/disciplines
regarding drinking of police. Such evaluation was from mathematical calculation
between the values of expectancy and the reinforcement value. The evaluation

methods of the indirect behavior potential could be concluded as below equation, i.e.
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BPSlRl = ESl X RVSl

Whereas: Behavior Potential (BP) is the ability or the tendency of
behaving under a certain situation.

Expectancy (E) is the expectancy of a reward or punishment when
behaving in a certain situation.

Reinforcement Value (RV) is the value or weight of the rewards or the
punishment when behaving in a certain situation

Psychological Situation (S) is a certain condition (s) (Rotter, 1982)

Methodology

Method in the study of the drinking behavior and tendency of disobedience
to the laws/disciplines concerning alcohol consumption of policemen in Bangkok was
a quantitative research applying a survey research with the following details.

The population was the policemen in Bangkok covering the non-
commissioned officers and the commissioned officers. The selection of samples was
through multi-stage sampling from 87 police stations. The first multi-stage sampling
was applied with the metropolis police stations by dividing them into nine
Metropolitan Divisions and in each division, a police station was sampled. Therefore
there were nine police stations as the station samples. In the second stage, a proportion
to size of samples was designed to each selected station while ranks (non-commission
and commission) and applied with the accidental sampling. The sample size was 377
samples with 95% for the level of reliability (Krejcie and Morgan, 1970). The data
collection was through distribution of the questionnaire to each sampled police station
by marking up other 25% or 475 sets of the questionnaire. However, after the
collection and it was found that only 417 sets were valid for future analysis and it was
accountable that this number of the sample size could represent the entire population.

The duration of data collection consumed five months from August 2011
To December 2011. All police samples responded the questions by themselves. The
questionnaire was prepared by the researcher through exploring documents, theories
and related researches to meet the research objectives. It contained three parts, i.e. Part
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I involved general information of the respondents. Part Il involved data of expectancy

and value; and Past Il involved the alcoholic drinking behavior.

Scope of the study

This study was restricted among the metropolitan police (Bangkok
Metropolis areas) only. Findings might be inexplicable to the drinking behavior and
the tendency of breaching laws/disciplines of police in other regions because it might
have been from the local cultures which might affect individual behavior in each
region. Moreover, the findings were unlikely inexplicable such behavior always upon
time change, which might affect their behavior change since extensive campaign and

more strict laws were currently enforced.

Data analysis

(1) A descriptive statistics was used in the distribution of frequencies,
percentage, median, standard deviation to explain the alcoholic drinking behavior and
the tendency of disobedience to the laws/disciplines concerning alcohol consumption
of the police.

(2) The Chi-square test was applied to explain the relationship between
the alcoholic drinking behavior of the police and the tendency of disobedience to the

laws/disciplines concerning alcohol consumption.

Findings

Checking the validity of each set of the questionnaire, it was found that
only 417 sets were valid for the analysis. The study revealed that the sample group
was 22-58 years of age with the average age at 41 years. Around half of them were
baccalaureates (51.3%) with income around 8,000-515,000 Baht or 21,345 Bat by
average. Almost 70% of the samples were married and cohabitation (68.5%)

78.4% were the non-commissioned officers while 21.6% were

commissioned officers. Around three fourth (74.9%) were the squad leaders and more
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than 50% were the Police Senior Sergeant Major (55.7%). 15% were the
commissioned officers and around 9% were sub-inspectors (8.5%). There was similar
number of the Police Lieutenant Colonel and the Police Captain (6.6%0 . Considering
jobs, it was found that majority (72.2%) of the police worked in the suppression with
years of work from 1-39 years (17 years by average and around 60% worked for 10-25
years (62.2%).

Alcoholic Drinking Behavior of the Police

Almost half of the samples currently drank (48.8%) followed by the group
drinking in the past but currently drank is special occasion which was 32.8%. The
survey revealed that some police began to experiment their first drink at the age of 19
years while the youngest age to experience drinking was 9 years old (range =9-38
years).

Three major reasons of the first experimenting drinking were imitation/
persuasion, socialization/ party and wants to test (50.6%, 48.3% and 42.5%
respectively). It was interested though little number was that the alcohol beverage was
just a kind of a common drink (0.3%). Other three reasons were keys to their first
experimenting in drinking, i.e. socialization/party at 39.8%; trial at 28.7% and
imitation/persuasion at 27.0%.

Reasons of current drinking were mainly on socialization/party (86.9%)
followed by to reduce stress/ worries (19.5%) and for relief/sorrow (12.3%). The most
important reason for the current drinking was socialization/party which was 82.0%
followed by reduction of stress/worries which was at 7.0%.

Type of drinks among police was primarily the beer which was 77.6%
followed by foreign liquor brands at 64.3% and Thai liquor brands at 42.9%. At the
meantime, the most popular type of drinks among police was beer (49.8%) followed
by foreign liquor brands and Thai liquor brands (27.7% and 18.1% respectively).

Popular place for drink was over 60% at food shop/restaurant and home
(60.4% and 57.7%, respectively). Around 40% drank with friends at home (42.5%).
Moreover, around 6% brought drinks to office (5.7%). The most frequent place for
police to drink was still at the food shop/restaurant which was 38.2% followed by
home (32.2%) and pub/bar/ karaoke (12.8%0. Only 0.4% was at their office. Majority
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of police favored to drink was in the evening after their missions which were 64.6%
followed by during parties which was 30.0%. And more than half of the police drank
with friends from the same station (61.5%) followed by with neighbors (14.9%).
Expenses of drinking were around 700 Baht a time and it was 3000 Bath a month by
average for this spending. It was also found that almost one three of the police drank
2-4 times a month (32.9%) and the volume of each drinking was 1 or 2 time for
standard of drinking (36.5%).

Estimating alcoholism risk among the police from the achievement test of
the Department of Mental Health, Ministry of Public Health, it was found that the
relative number of police or around 38% had low level of drinking risk (38.3%) while
the high alcoholism risk was 37.6%. Around 24% was classified in the dangerous level
(24.1%). (Table 4)

Table 4  Frequency and percentage illustrated levels of drinking (Alcoholism Risk)

Level of Drinking

) . Frequency Percentage
(Alcoholism Risk)

Low risk 151 38.3

Endangering risk 95 24.1

High risk / alcoholism 148 37.6
Total 394 100.0

Tendency of disobedience to the laws/disciplines concerning alcohol
consumption of policemen

By the Expectancy-value Theory of Rotter, the tendency based on
mathematics calculation of “BPsir1 = Es1 X RVs:” and from 30 questions in this
study; the total scores were worth -120 to +120 marks ( the tendency by respective
order from low level to high level); in Table 5, it was found that the value of median
of the tendency among the police was worth - 25.91 scores ( S.D.= 44.362; Median=
- 30).

It was assumed that most police had a tendency to moderately breach the

laws/disciplines (53.7%) and more than one third tended to lowly breach
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laws/disciplines (37.9%) while not more than 10% had high tendency to breach
laws/disciplines (8.4%).

Table5  Frequency and percentage of the tendency of disobedience to the

laws/disciplines concerning alcohol consumption of policemen

Tendencies of disobedience to the laws/disciplines
] ) ] Frequency Percentage
concerning alcohol consumption of policemen

Low risk level 158 37.9

Moderate risk level 224 53.7

High risk level 35 8.4
Total 417 100.0

X = -2591 S.D. =44.362 Median = -30

Relationship between level of drinking and tendency of disobedience
to the laws/disciplines concerning alcohol consumption of policemen

From table 6, it demonstrated that police with low risk level of drinking
had the tendency to lowly and moderately breach laws/disciplines (44.4% and 44.4%)
but only just 11.2% tended to highly breach laws/disciplines. The samples with
endangering risk group had much moderate level of risk at 64.2% which was almost
relative to the tendencies of high and moderate risk of breach among the police who
had high risk of alcoholism/ alcohol addiction (63.5%). With the relationship test
between the two variables by Chi-square test, it was found that there was statistical
significance relationship (P < .05). It was concluded from the test of Chi-square (y*=
10.146, P = .038) that the tendency of breach had relationship with police drinking.
However, considering the contingency coefficient = .160, it revealed that both
variables had low level of relationship.
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Table 6  Relationship between level of drinking and tendency of disobedience to

the laws/disciplines concerning alcohol consumption of policemen

Tendency of Groups of drinking levels

disobedience to the

laws/disciplines

) Low Endangering  High/alcoholism  Total
concerning alcohol
consumption
Low 44.4 29.5 36.5 37.8
Moderate 44 .4 64.2 56.1 53.6
High 11.2 6.3 7.4 8.6
total 100.0 100.0 100.0 100.0
(151) (95) (148) (394)

¥*=10.146 ,P=.038 , contingency coefficient = .160

Discussions
The study of police drinking behavior showed that the test age of drinking

was 19 years and the first test with the lowest age was 9 years only with reason of
imitating friends or being persuaded and aspiration to test by childish prank. This
might reflect problems risen in the Thai societies. Meaning, the law prohibited the
very underage of 20 years to buy alcoholic drinks. However, this study revealed that
there was a group of test drinking with the underage of 20 years which reached 55.8%.
It could be discussed that Thai laws enacted age for the alcohol buyers but had it been
strictly enforced children of the underage should find hard time to buy it or could not
buy it. Children testing drinks might be from the looseness of parents which might be
affected from the time for closeness was unlikely or it is also possible from their likely
bad models.

Results of exploring reasons allowing police to drink/ to test drink were
mostly for socialization/party, which showed that it was corresponded with the study
of Pol. Capt. Prasarn Im-sombat who found that 55.0% of the non-commissioned

police to police constables favored parties. In addition, there were three major findings
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driving to drink/to test drink (socialization/party, want to test drink, and
imitation/persuasion). It showed that factors of drinking/test drinking were not coming
from a source but reciprocity among many factors, e.g. from imitation/persuasion to
drink and want to test. At the meantime, there were environments such as
socialization/party, imitating family members such as father, mother, and elder
brother. Besides reasons to drink/test drink; the popular places for drinking among
most police was food shop/restaurant and their own home. However, around 6% of
police brought liquor to office to drink (5.7%). This figure was critical since it
pinpointed the place where police breached laws.

The typical kind of alcohol beverage was the foreign brands were more
likely popular than the Thai brands. This was another point to interest that turned the
country lose more revenues.

The above findings gave no dispute that police was another profession
likely involving more in drinking because the findings of drinking and the summary of
evaluating alcoholism among police could likely evidently be justified. All the above
findings displayed that the drinking behavior became more likely influential to the
daily lifestyle of the police. It could have been partially coming from social and
organizational cultures though informally. And, by evaluating the tendency of breach,
it was found that though the level did not reach 10% but it was also found that more
than half of the police had the tendency to breach laws of drinking even though they
were the personnel to keep peace and order with duty of law direct enforcement. By
principle, least breach should not be found but when it was still found they drank and
to abide by duty at full ability and efficiency was then likely minimized. The results
revealing that there was relationship between tendency to breach and level of drinking
among police by statistical significance though at low level and the majority of police
did not breach bit it displayed that if the police less drink, the breach would be
lessened respectively. It was therefore necessary to plan behavioral change on police

drinking.
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Recommendations

Recommendations for the implementation of the findings

(1) Police likely drink at almost 40% had high risk/alcoholism and high
risk of breaching laws/disciplines at almost 10%. The high risk group has high risk of
breaching laws/disciplines while they had statistical significance relationship (p<0.05);
It is necessary to launch campaign the project of Less-Leave-Let-go Alcoholic Drinks
to be seriously participated by police to solve or to prevent such problems.
Essentially, activities should be organized to reinforce behavioral change among the
high risk police group.

(2) Reasons of drinking among police were socialization/party among
colleagues, which was counted a critical factor for drinking behavior which might be
turned to be the routine culture. Campaigns should be launched among friends for
liquor-free association until proper culture has been instilled.

(3) Findings revealed that most police preferred to drink during the
evening after works. Therefore, the organization should organize other in —house
activities to promote vigorous health during the evening such as sports competition,
and playgrounds/ fitness room. Results of the annual medical check-ups should be
compliment for solving problems or changes of health behavior among each police
especially the issues of drinking.

(4) Results of evaluating breach of laws/ disciplines related to drinking
liquor; it was found that almost 10% of police tended to violate laws /disciplines at
high level. Though the figure was unlikely much but breach of law /disciplines should
not rise among personnel who directly enforced laws. Therefore, there should be
restrictions about drinking behavior among police themselves amore and stronger
enforcement in order to prevent violating laws/disciplines which both were coherent

and inseparable.

Recommendations for future studies

(1) The findings show that the police by average first experiment on
drinking at 19 years old and the youngest tried drinking at the age of 9 years only.
Currently, it has been found too that countless number of children behaves as such. It
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is really interested to conduct researches on various factors related to drinking among
children and youth for their clearer and deeper understanding.

(2) The Expectancy-value Theory of Rotter has been evaluated the
tendency to breach laws/disciplines only, it might help to deeply understand the
thinking process of the police and unlikely have details on the causes. To understand
the process of thinking which is related with behaviors of the police in this matter; it is
necessary to deeper to understand it especially the issues which link the social roles
and duties of the police, their identities, their motivation and the police organization
cultures and so on. The qualitative approach and the quantitative approach should be
unitarily used. The multivariate analysis should be adopted to predict such behaviors
with in-depth interviews and the focus group discussion of the qualitative approach
and so forth.

(3) Since this study has been focused on the police from the metropolitan
police stations only (Bangkok areas); they might be able to explain the drinking
behavior of the police and tendency to breach laws/disciplines related to their
drinking behavior in other regions. Future researches on police in other regions should

be conducted by additionally considering the local cultures, too.
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MANHIN VU

MIITUNANAIDEN

EDUCATIONAL AND PSYCEOLOGICAL MEASUREMENT
1§70, 30, 807-610.

DETEEMINING SAMPLE 5IZE FOR RESEARCH
ACTIVITIES

ROBERT V. KREICIE
University of Minnesota, Duluth

DARYLE W. MORGAN
Texas A & M. University

The ever increasing demand for research has created a need for an efficient method of
determuning the sample size needed to be representative of & given population. In the article
“Small Sample Techniques.” the research divisien of the Wational Education Association has
published a formula for detenuining sample size. Fegrettably a table has not bee available for
ready, easy reference which could have been constructed using the following formmla.

s=XNP(1-P)=d*(N-1)+ X*P(1-F).

£ = required sample size.

X* = the table value of chi-square for 1 degree of freedom at the desired confidence level
(3.841).

N = the population size.

F'=the population propertion (assumed to be 50 since this would provide the maxinum
sample size).

d = the degree of accuracy expressed as a proportion (03],

No calculations are needed to use Table 1. For example, one may wish to know the
sample size required to be representative of the opinions of 9000 high scheol teachers relative to
merit pay increases. To obtain the required sample size enter Table 1 at M =9000. The sampls
size representative of the teachers in this example 15 362, Table 1 13 applicable to any defined

population.

The relationship between sample size and total populatien is illustrated in Figure 1. It
should be neted that as the population increases the sample size inereases at a dominishing rate
and remains relatively constant at shightly more than 380 cases.

EEFEFENCE

Small-Sample Techmgues. The NE4 Research Bulletin, Vel. 38 (December, 1960), p. 92
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TABLE ]
Table for Determining Sample Size from a Given Population
N 5 N S N 3
10 10 220 140 1200 291
15 4 230 144 1300 297
2 19 240 142 1400 302
25 24 250 152 1500 306
30 28 260 155 1600 310
35 32 27 159 1700 313
40 36 280 162 1200 317
45 40 290 165 1900 320
50 44 300 169 2000 322
53 48 32 75 2200 327
60 52 340 181 2400 331
65 56 360 136 2600 333
7 50 380 191 2800 338
75 g3 400 196 3000 341
20 66 420 201 3500 346
g3 70 440 203 4000 351
20 73 460 210 4500 3iM
95 76 480 214 5000 337
100 0 500 17 6000 361
110 86 530 2126 7000 364
120 92 600 234 2000 367
130 a7 630 242 Q000 362
140 103 700 242 10000 370
150 108 750 254 15000 375
160 113 200 260 20000 377
170 118 g30 263 30000 379
120 123 200 269 40000 380
190 127 950 274 50000 381
200 132 1000 278 73000 382
210 136 1100 285 1000000 384

Note —N 15 population size.
5135 sample size.
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FORMULAE FOR DETERMINING
NEEDED SAMPLE SIZES

POPULATION SIZE UNKNOWN:

( 2
BRpIE)
SAMPLE SIZE =
( ACCURACY LEVEL |?

CONFIDENCE LEVEL

Confidence Levels: Accuracy Levels:
o al2

.10 level = 1.28 1.64 Range X Desired Level
.05 level = 1.64 1.96 of Accuracy
.01 level = 2.33 2.58 (expressed as a
001 level = 3.09 3.29 proportion)

..................................................

POPULATION SIZE KNOWN:

XPNP (1-P)
SIZE =

a? (N-1) + X3P (1-P)

X? = table value of Chi-Square @ d.f. = 1 for dasired confidence level
A0 = 2.71 .05 = 3.84 .01 = 6.64 001 = 10.83

N = population size

P = population proportion {assumed to be .50}

d = degree of accuracy {expressed as a proportion)
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