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ANSWER THE FOLLOWING SEVENTY MULTIPLE CHOICE QUESTIONS ON THE MARK READING
SHEET. READ THE ATTACHED INSTRUCTIONS AND FOLLOW THEM CAREFULLY.

Question 1

The principal am of psychological research isto - - - - - about human behawviour

1 conduct expenments

2  collect and analyse data

3  develop theories

Question 2

A psychologist 1s interested in studying the interaction between small groups of four to five people each.

He makes the assumption that the interaction between such groups may be likened to the way in which
govermments interact with one another In order to be able to do a scientific study of this (@) - - - - -

question, he would have to provide a{an) (b) -- - - - definition of the (¢) --- - - called "interaction”
1 (a) scientific {b} experimental {c) concept

2 (a) expermental {b) research {c) operational concept

3 {a) research {b) operational {c) construct

Consider the following scenano for questions 3 and 4-

A researcher conducts an experment with two groups of university students The students in the first
group are all given 125 ml. of alcohol to dnink, while the students in the second group are required to
drink 350 ml of alcohol each She then tests their motor coordination in a senes of tests and finds that
the subjects In the second group are significantly slower in these tests than the subjects in the first

group
Question 3

The most appropriate description of the basic research question I1s

1 A study of the speed of motor coordination among students

2 A companson of the alcohol consumption of two groups of students
3 The effect of alcohol consumption on motor performance

Question 4

The dependent vanable in the study abovei1s-----

1 alcohol consumption

2.  motor coordination
3 university students

[TURN OVER]



3 PYC3704
May/June 2015

Question 5

Operational defmitions of a psychological concept or construct are definitions which define the concept in
terms of - - - - - .

1.  standardized psychometric tests
2  aspects orinstances of the concept which can be observed
3. latent vanables

Question 6
In the case of a correlational design, the aim is to compare - - - - -

1 a sample to its population
2. iwo samples from different populations with one another
3 vanables from a single sample

Question 7
Consider the hypothesis-

Girls have betfer verbal abiities than boys, and they will perform significantly better than boys on a
verbal abilty test

1}
If we represent the mean of the verbal abilty scores of girls with g and the mean of the verbal ability

scores of boys with Wy, the following would be an appropriate way to state this hypothesis in a symbolic
way

1 Hgin # Hooy

2. Hgn > Hioy

3 Hgin < Hooy

Question 8

Select the most appropnate definttion of a psychological theory Psychological theories are - - - - - .

1 careful descniptions based on observations of human behaviour.
2. plausible statements about possible principles underlying human behaviour
3. statements which explain the relationships among observed psychological variables

Question 9

“A manic episode 15 a2 penod of at least a week duning which a person displays an abnormal and
persistent cheerful or imtated mood” This statement - - - - -

1. 1s a prediction based on a psycholegical theory of behaviour.

2.  describes the latent mplications of a construct
3. serves as an operational definition of a construct
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Question 10

A psychologist conducts a study in which she measures the reaction times of a team of soccer players
using a psychometric test. She proceeds from the assumption that reaction time 1s an mdicatron of
athletic ability In this study ‘athletic ability’ 1s the - - - - - variable

i empirical

2 latent

3  mantfest

Question 11

In a study, the relatonship between level of physiological arousal {high and low) and mood {measured
on three levels) 1s inveshgated Suitable hypotheses for this are to be regarded ag - - - - -

1. statements specifying possible ways in which the values of ‘physiological arousal’ could be
assoclated with the values of ‘mood’

2.  procedures which make it possible to establish the values of the variables ‘physiological arousal’
and ‘mood’ by observation

3. statements about the relationships between the values of the vanable ‘physiological arousal’ and
that of ‘mood’ which have been validated by research

Question 12

“Empirically” means “based on - - - - -

1 verfied theorles

2 sound arguments

3 natural observations

Question 13

A standardized normal distribution has amean of - --- - and a standard deviation of - - - - -

1
2
3

O - ]

, 1
, 0
|
Question 14

Suppose the following sequences made up out of five random letters each are wrtten on separate
pieces of paper and placed in a box You are asked to draw one piece of paper from the box at random.
What 1s the probability that the sequence of letters on the paper will contain at least one vowel? (l.e a
letter from the sequence A, E, O, U, i)

TLDKL | OEWKX | DMWBL | VUPTG | HVWIK | NABID | AVYPR | ZWTIP ZGNZ5 | BVDHD
YAZXQ | RVFPH TRKX) GXALD | SSIRX VINSL OYECI XHPNG | IGHGD | MKYFD

1 055
2 025
3 0.40
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Question 15
Quantities that are used to summanze aspects of measurements of variables in a population are called
1.  parameters

2 constructs
3. statistics

Question 16

The central imit theorem states that the - - - - -

1 sampling error of repeated measurements of a random variable will increase as the population
Increases

2  sampling distribution of any random vanable will approach a normal distribution as n increases

3  sampling distnbution of the mean of repeated independent samples of a random variable wall
approach a normal distribution as the number of samples increases

Question 17

Study the following figure representing the distribution of a variable x:

% = 150 155

What Is the probability that a specific number drawn purely at random from a variable distnbuted like this
would falt into the grey area (i e. that it would be equal to or greater than x = 155)? Choose the answer
closest to the correct one from the oplions below

1 084
2 016
3. 05

Question 18

in a population there are 450 people of whom 150 smokes What 1s the probabiiily of randomly selecting
a non-smoker from this population?

1. 0.67
2 033
3. 05
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Question 19

The expression “C 05 < p < 0.10" denotes a probability value

1. larger than 0 05 and smaller than 0.10
2. larger than or equal to 0 10; or smalfer than or equal to 0 05
3  flarger than or equal to 0 05 and smaller than or equal to 0 10

Question 20

There are 12 grrls and 8 boys in a speciic class at school. Two children who happen to be in this same
class are Tom and Ehzabeth The children in the class have to choose two class representatives, one
from the boys and one from the girls The children make the choice by wnting the names of boys and
giris on shps of paper, putting the names of boys n one box and girls' names in another, and then asking
their teacher to draw one name blindly from each box. What are the chances of Tom or Ehizabeth being
chosen, purely at random?

1 112x1/8 =001
2 1/12+1/8=021
3 2/20=010

Question 21

In social science research, z scores can be usedto -----

1 compare scores on tests with different means and standard deviations

2 transform scores on tests with different means and standard deviations into comparable

percentages
3 determine whether the measurements are normally distnbuted
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Question 22

Study the histogram below of the exam marks of a group of students in the same class Note that the
values on the horizontal axis are the upper ciass mits
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Assume we use this histogram as a basis for making probability predictions What is the probability that
a student’s score will be between 40 and 607

1. 05
2. 02
3. 0.3
Question 23

Joseph scores 60% in a History test (class mean. 65%, standard deviation 10%) and 50% in a Biology
test (class mean 53%, standard deviation 12%) Use z-scores to decide which statement 1s true. Relative
to the rest of his class Joseph does - - - - -

1 better in Biology than i History

2.  better in History that in Biology

3.  equally well in History and Biology

Question 24

The asymptotic property of the normal curve refers to the factthat - - - - - .
1.  the curve 1s symmetrical around the mean with little or no skewness
2. the endponts of the curve get closer to the x-axis but never touch t
3.  the curve forms a bell-shaped graph

Question 25

The level of significance of a statistical test - - - - -

1. 15 the same as the p-value

2 can be calculated from the size of the statistical test statishc
3  is specified by the researcher
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Questions 26 to 28 are based on the following scenario.

Lisa 1s a human resource consultant and her boss asks her to test if the employees in therr company
have a less posttive attitude towards work than the average worker in South Afnica Lisa decides to use a
test which measures attitude towards work in general This 1s a test which has been standardized to a
mean score of 120 for the general population of workers and in which the tugher the score 1s, the more
posttive the attitude towards work would be

Question 26

Which of the following statements translates the research hypothesis into the cormrect statistical
hypotheses?

1. H,. p=120 Hy p<120

2 He: =120 Hi p>120

3 Hy p=120 Hy p=120

Question 27

Lisa now wants to set up her sample data Which of the following procedures should she follow?

She should draw - - - - -

1 a random sample from the general population of workers in SA

2 a random sample from population from employees in the company

3 iwo random samples, one from employees in the company and a second from the general
population of workers in SA

Question 28

Lisa finds that the employees in her company obtaned a score of 114. Which of the following
statements (s true about the result?

The employees in Lisa's company - - - - -

1. have a more negative atitude towards work, and it i1s therefore not necessary to test this
stahstically

2  obviously have a less posttive attitude towards work than employees in the general population but
the result 1s in the wrong direction, so it is not necessary to test this difference for significance

3. have a less positive attiftude towards work than employees in other companies but Lisa will have 1o
test this difference further to see if it 1s statistically significant

Question 29

Rejection of Hp and acceplance of H, implies that a difference between the calculated sample mean and
its expected value underHp 1Isdueto - - - - -

1 chance

2  the independent vanable
3  sampling error
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Question 30

A researcher calculates descriptive statistics for a sample of 100 research participants on an anxiety
scale, and finds a mean of X = 120 and a standard vanation of 15. What 1s the probability of a particular
person obtaining a score of 150 or greater on this test?

1. 00228
2. 1.4772
3 09772
Question 31

When a statistical test yields a large p-value, which of the following statements 1s most correct?
1 The altemnative hypothesis is probably true

2. The null hypothesis is probably faise

3  The null hypothesis 1s probably true

Question 32

The p-value is calculated on the basis of - - - - -

1 the value of the standard error

2  the value of the test statishic

3. the null hypothesis statement

Question 33

Suppose we have stated Hy: pu = 10, and H; p < 10, and find that the sample mean corresponds to a z-
score of -3 This means that the corresponding p-value 1S - - - - -

i 0 9987
2 0.0026
3. 00013
Question 34

Which one of the following alternative hypotheses requires a one-tailed test of significance?
1.  The mean anxiety score for boys differs from the mean score for girls

2 The mean verbal ability score for boys 1s lower than the mean score for giris
3.  The correlation between test marks and examination marks is not the same for boys and girls
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Question 35

A researcher uses a sample of 100 attendees of a workshop to determine the effectiveness of a course
of assertiveness traning. She measures the level of assertiveness of these participants before and after
the workshop on an appropriate 9-point scale, She finds that their leve! of assertiveness increased from
a mean of 4 9 before the course to a mean of 5.2 afterwards Based on a t-test for dependent samples
she determines that this increase 1s significant on a 5% level of significance. She is however uncertain
whether an increase from 4 ¢ to 52 15 really of much practical importance, in spite of the statistical
significance A good strategy to get a better idea of the usefulness of the result would be to calculate the

1 correlation coefficient
2 effect size
3 power of the test

Question 36

To make sure that a null hypothesis 1s not rejected by mistake, a researcher decides to decrease the
level of significance of a statistical test from the conventional value of 0.05 to a smaller value of a =
0001 What would the effect of such a decrease in the chosen value of a be on the probability of making
an error of Type II? The probaihty of an error of Type i will - - - - -

1 decrease

2 Increase

3 not be affected
Question 37

Suppose you find that the value of the z-statistic calculated for your research results is zero Which
conclusion 1s appropriate?

1 The null hypothesis should be rejected

2  The null hypothesis is likely to be true

3 The alternative hypothesis i1s likely to be true
Question 38

Suppose the level of significance 1s set at 0 05, and the appropriate p-value i1s found to be 0.04 What is
the probability that the researcher will be making a Type | error?

1. 004
2 005
3 0.01
Question 39

When a statistical test yields a smail p-value, which of the following statements is most correct?
1 The alternative hypothesis 1s probably false

2 The null hypothesis 1s probably true.
3 The null hypothesss 1s probably false.
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Questions 40 to 42 are based on the following scenario:

An educational psychologist mvestigates whether a senes of special interactive exercises presented on a
computer will improve the performance of pupils in mathematics. A group of 100 pupils are selected at
random from a number of schools to receve the computer-aided mathematics exercises The researcher
uses a general test for mathematics which has been standardized to a mean score of 50 and a standard
deviation of 16 to test each of the pupils In the sample after they have completed the computer-aided
mathematics exercises

Question 40

Which of the following statements translates the research hypothesis mnto the correct statistical
hypotheses?

1. Ho p=50
H1 H< 50
2. Ho' H= 50
H1 H> 50
3. Ha H= 50
H, W # 50

Question 41

Based in the information i this scenano (above), what 1s the value of the standard error of the mean?

1 1.60
2 016
3. 16

Question 42

The researcher finds that the learmers who completed the computer-aided exercises obtain a mean
mathematics score of 55 when they are tested. What 1s the most appropriate statistical test in the options
listed below which should be used to determine whether this mark differs signficantly from that of
teamers m general, as specified in the research scenano above?

t. A tdest of a single sample mean

2. A z-test of a single sample mean

3  At-test of two sample means

Question 43

The null hypothesis is not rejected if - - - - - .

1.  the p-value under H, is not smaller than the level of significance

2  the p-value under H; s larger than the |evel of significance
3. the p-value under Hy is smaller than the level of significance

[TURN OVER]
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Question 44
What can a researcher do while perfarming statistical analysis of data to mit the risk of a Type | error?

1 Increase the sample size
2 Decrease sampling error, measurement error, etc
3  Set a smaller level of significance

Question 45

When applying a statistical test, if the p-value 1s larger than the level of significance we - - - - - the nult
hypothesis

1 cannot accept
2. donot reject
3 reject

Question 46

A researcher wants to determine the effect of sleep deprivation on attention span She decides to make
use of a test for attention span which had been standardized for the general population to a mean of 50
and a standard deviation of 12 She uses the test on a sample of 100 research participants who were
kept awake for 24 hours The test yields a sample mean of 42 with a sample standard deviation of 23 By
using the central limit theorem, she can infer that the mean of the sampling distribution of the mean for
this particular test would be - - - - - and the standard deviation of the sampling distnibution of the mean
would be - - - - -

1 50, 12
2 42, 23
3 50, 12

Question 47

When comparing a sample mean with a known population mean, a researcher would use a t-test rather
than a z-test when the population standard - - - - - .

1 error is known

2 deviation 1s known

3 deviation is unknown

Question 48

Consider the following statistical hypothesis

He =120 Hy p>120

If s = 25 and n = 64, what is the value of s; ?

1 0.625
2 3125
3 0.391
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Question 49

Suppose the appropnate p-value ot a test statistic is 0.03. What decision shouid the researcher make?
1 Reject Hy if the level of significance was set in advance at 0.01.

2.  Since p =0 03, set the leve! of significance at 0 05

3 Reject H; if the level of significance was set In advance at 0.04

Question 50

Consider the following statistical hypotheses

Ho p=50
H1.lJ.>50

Suppose the two-tailed p-value is 0.0345 and the leve! of significance is set at 0.05 The sample mean
was found to be 55. What is the value of the one-tailed or directional p-value?

1 0.0250
2. 00173
3. 00690

Question 51

A researcher wants to test the hypothesis that boys are generally more aggressive than girls, He draws
a sample of 100 boys and a sample of 100 girls, taking care that the age groups and socio-economic
backgrounds of the groups are simidar by stratification. After this, he gives each child a test that
measures thew general level of aggression Which would be the most appropriate statistical test to use,
out of the following?

1.  The t-test for independent samples
2  The chr-square test
3 The t-test for dependent samples

Question 52

A researcher plans 1o use the t-test 1o compare two independent samples of data of only 15 individuals
each What minimum assumption needs to be met before she may proceed?

1 the sample standard dewviations have to be equal

2 the data from both samples have to come from populations that are normally distributed
3 both of the above

Question 53

Cohen’s dreferstothe - - - - - .

1. difference score calculated when two means from dependent samples are compared

2. effect size used to determine the practical importance of a statistical effect
3 power of a statistical test which indicates its sensitivity

[TURN OVER]
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Question 54

A research design which makes use of dependent samples can also be referredtoasa-- - - - design
1 matched-pairs

2 correlational

3 two-groups

Question 55

A researcher is comparing the following hypotheses-

Ho. py = Mo
Hi. 1 > 2

Her results derived from a random sample shows that the mean sample score for the first group is less
than the mean sample score for group two {1e X, <X2) What may she conclude?

1 she needs to calcufate the relevant p-value before making a conclusion

2 she can reject H, |
3 she cannot reject Hy

Question 56

A researcher plans to compare a group of male students with a group of female students on a test that
measures problem-solving style  Which 1s the independent variable?

1 gender
2 problem-solving style
3 students

Question 57

A researcher wants to test the following hypotheses

Ho iy = He
Hi j # Mo

On the basis of data provided, the output from a computer programme indicates that a t-value of t=-19
was found, with the p-value for a two-talled test given as p=0.07 What should the researcher do to
evaluate this result?

1 Compare the computed p-value as given with the pre-selected level of significance

2.  Dwide 0.07 with 2 before comparing 1t with the pre-selected leve! of signficance
3  Multiply 0 07 by 2 before comparing it with the pre-selected level of significance

[TURN OVER]
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Question 58
In which of the following cases can the scores on two vaniables be regarded as independent ?

1.  The vanables represent scores from research parhcipants on a motivational scale, who were
tested before and after istening to a presentation by a motivational speaker

2  The varables are exam scores of children from two schools, with demographic critenia like grade,
gender and age used to make sure the samples are comparable

3  The scores on neither of the above examples may be regarded as independent

Question 59

A researcher wants to compare the percentage of persons who have been victims of crime from urban
areas with the percentage of cnme wictims from semi-urban areas and the percentage of crime victims
from rural areas Which of the following is the most appropnate test statistic to use?

1 the chi-square test statistic ()
2 the t-test statistic for independent samples (t. )
3  thetest statistic for a Pearson correlation coefiicient (r)

-

Question 60

The difference score indicating differences between each pair of results in two samples
(d = Xz - X4) 15 used in the calculation of the test statistic in the case of - - - - -

1.  the tdest for independent samples
2  the t-test for dependent samples
3  the Pearson correlation coefficient

Question 61

Which of the following statements about the relationship between the value of the t-test statistic and the
probability value p is true, if the sample size n remains constant?

1 The larger the value of the t-test statistic, the smaller p will be
2.  The smaller the value of the t-test statistic, the smaller p will be
3  There s no relationship between p and the t-test statistic
Question 62

The use of the t-test to compare the means of data from two samples is appropnate when - - - - -

(a) the samples come from populations that are normally distnbuted
(h) the sample sizes are large

(b} but not {a)

1
2 {a) but not (b)
3 (ajor(b)
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Question 63

Which 1s the appropriate test statistic 10 use to determine whether a linear relationship exists between
two randomn variables?

1 t-test
2 chrsquare (x°) test
3 Pearson's r test statistic

Question 64

A contingency table i1s used to summanze the relationship between two vanables measured on at least
----- scale

1 a nominal
2 an ordinal
3 an interval or ratio

Question 65

A Pearson correlation of r = — 072 1s found. What kind of relationship between two variables X and Y
does this represent?

1.  as one varniable grows larger, so does the other get larger
2.  as one variable grows smaller, so does the other get smaller
3. as one varable grows larger, the other grows smaller

Base your answers to Questions 66 and 67 on the following scenario.

A researcher believes that stress level interferes with people’s ability to remember. She gives a hst of
items to be memorized to a sample of research participanis After they were given a set amount of time
to memorize the list, each participant's stress level is measured {on a scale where a larger number
imphes a higher level of stress), and a note 15 made of the number of tems they remember correctly

[TURN OVER]



17 PYC3704
May/June 2015

Question 66

If her expectations are correct, which one of the following graphs is most likely to represent her findings?

Graph A 6raph B Graph €
s s s
2 2 i
Stress level Stress level Stress level
1 Graph A
Graph B
3 Graph C
Question 67

The researcher wants to test for the significance of the correlation between stress level and number of
items remembered (in the scenario above) Which of following formulations of the aitemative hypothesis
would reflect the relationship between level of stress and memory if her suspicion about the relationship
Is true?

1 Hi. p>0
2 H1 p#0
3 Hi: p<0
Question 68

A researcher wants to establish whether a relationship exists between people’s polihical affiliation (that 1s,
which party they are likely to support in an efection out of a list of options) and whether they are in favour
of or against the death penalty Which of the following would be the most appropriate test to use?

1 The t-test for two independent samples

2 Pearson’s correlation test statistic
3 The chi-square (x) test statishc
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Question 69

What 1s the expected value for the cell indicating rurat males' in the following contingency table, i in fact
no relation exists between gender and whether a persan comes from a rural or urban area?

[Clue Note that this would be needed if one were to calculate the chi-square (x?) test statistic]

Male Femate Row total, .
Urban 4 8 A2:7 I

;
Rural 4 6. .7 %
"
~ -

2
:
Columntotal . 167" --}12, "2~ ="L18. 7 14
s N

2 z - g £ =
- P RNV R Lo il LA

1. 4
2. 2
3 8

Question 70
For a smaller sample size (n) - - - - -

1. asmaller value of a Pearson’s correlation coefficient r will reach significance
2. alarger value of a Pearson's correlation coefficient r is required before the result will be significant
3. there are no implications for the significance of the value of a Pearson’s correlation coefficient r

[TOTAL: 70]

END OF EXAM PAPER
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-, -2 -3Meanto < Larger -’Smaller.| %z - ~I"Meanto ~ Larger *~Smaller’
- .7 'z° - . portion” -portion |- 7 i fs ez portion - -portion -
000 0.0000 0.5000 0.5000 ' 0.51 0.1950 0.6950 0.3050
0.01 0.0040 0.5040 0 4960 0.52 01985 0.6985 0.3015
0.02 0.0080 0.5080 0.4920 0.53 02019 0.7019 0.2981
0.03 0.0120 0.5120 0.4880 0.54 0.2054 0.7054 0.2946
0.04 0.0160 0.5160 0.4840 0.55 0.2088 0.7088 0.2912
0.05 0.0199 0.5199 0.48071 0.56 0.2123 0.7123 0.2877
0.06 0.0239 0.5239 0.4761 0.57 0.2157 0.7157 0.2843
0.07 0.0279 0.5279 0.4721 0.58 0.2150 0.7190 02810
0.08 0.0319 0.5319 0.4681 0.59 0.2224 0.7224 02776
0.09 0.0359 0.5359 0.4641 0.60 0.2257 0.7257 0.2743
0.10 0.0398 0.5398 0.4602 0.61 0.2291 07291 0.2709
0.1 0.0438 0.5438 0.4562 0.62 0.2324 0.7324 0.2676
0.12 0.0478 0.5478 0.4522 0.63 0.2357 0.7357 0.2643
0.13 0.0517 0.5517 0.4483 0.64 0.2389 0.7389 0.2611
0.14 0.0557 0.5557 0.4443 0.65 0.2422 0.7422 0.2578
0.15 0.0596 0.5596 0.4404 0.66 0.2454 0.7454 0.2546
0.16 0.0636 0.5636 0.4364 0.67 0.2486 0.7486 0.2514
0.17 0.0675 0.5675 0.4325 0.68 0.2517 0.7517 0.2483
0.18 0.0714 0.5714 0.4286 0.69 0.2549 0.7549 0.2451
0.19 0.0753 0.5753 0.4247 0.70 0.2580 0.7580 0.2420
0.20 0.0793 0.5791 0.4207 0N 0.2611 0.7611 02389
0.21 0.0832 0.5832 0.4168 0.72 0.2642 0.7642 0.2358
0.22 0.0871 0.5871 0.4129 0.73 0.2673 0.7673 0.2327
0.23 0.0910 0.5910 0.4090 0.74 0.2704 0.7704 0.2296
0.24 0.0948 0.5948 0.4052 0.75 0.2734 0.7734 0.2266
0.25 0.0987 0.5987 0.4013 0.76 0.2764 0.7764 0.2236
0.26 0.1026 0.6026 0.3974 0.77 0.2794 0.7794 0.2206
0.27 0.1064 0.6064 0.3936 0.78 0.2823 0.7823 o177
0.28 0.1103 0.6103 0.3897 0.79 0 2852 0.7852 0.2148
0.29 01141 0.6141 0.3859 0.80 0.2881 0.7881 02119
0.30 0.1179 0.6179 0.3821 0.81 0.2910 0.7910 0.2090
0.31 01217 0.6217 0.3783 0.82 0.2939 0.7939 0.2061
0.32 0.1255 0.6255 0.3745 0.83 0.2967 0.7967 0.2033
0.33 0.1293 0.6293 0.3707 0.84 0.2995 0.7985 02005
0.34 0.1331 0.6331 0.3669 0.85 0.3023 0.8023 0.1977
0.35 0.1368 0.6368 0.3632 0.86 0.3051 0.8051 0.1849
0.36 0.1406 0.6406 0.3594 0.87 0.3078 0.8078 0.1922
0.37 0.1443 0.6443 0.3557 0.88 0.3106 0.8106 0.1894
0.38 0.1480 0.6480 0.3520 0.89 0.3133 0.8133 0.1867
0.39 0.1517 0.6517 0.3483 0.90 0.3159 0.8159 0.1841
0.40 0.1554 0.6554 0.3446 0.9 0.3186 0.8186 0.1814
0.41 0.1591 0.6591 0.3409 0.92 0.3212 0.8212 0.1788
0.42 0.1628 0.6628 0.3372 0.93 0.3238 0.8238 0.1762
0.43 0.1664 0.6664 0.3336 0.94 0.3264 0.8264 0.1736
0.44 0.1700 0.6700 0.3300 0.95 0.3289 0.8289 01711
0.45 0.1736 0.6736 0.3264 0.96 0.3315 0.8315 0.1685
0.46 0.1772 0.6772 0.3228 0.97 0.3340 0.8340 0.1660
0.47 0.1808 0.6808 0.3192 0.98 0.3365 0.8365 0.1635
0.48 0.1844 0.6844 0.3156 0.99 03389 0.8389 0.1611
0.49 0.1879 0.6879 0.3121 1.00 0.3413 0.8413 0.1587
0.50 0.1915 0.6915 0.3085 1.01 0.3438 0.8438 0.1562
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Appendix: Probabilities associated with the standard normal distribution {z) continued
z Meanto Larger Smaller 2z Meanto Larger Smaller
z portion  portion F portion  portion
1.02 0.3461 0.9461 0.1539 1.53 0.4370 0.9370 0.0630
1.03 0.3485 0.8485 0.1515 1.54 0.4382 0.9382 0.0618
1.04 0.3508 0.8508 0.1492 1.55 0.4394 0.9394 0.06086
1.05 0.3531 0.8531 0.1469 1.56 0.4406 0.9408 0.0594
1.06 0.3554 0.8554 0.1446 1.57 0.4418 09418 0.0582
1.07 0.3577 0.8577 0.1423 1.58 0.4429 0.9429 0.0571
1.08 0.3599 0.8599 0.1401 1.59 0.4441 0.9441 0.0559
1.09 0 3621 0.8621 0.1379 1.60 0.4452 0.9452 0.0548
1.10 03643 0 8643 0.1357 1.61 0.4463 0.9463 0.0537
1.1 0.3665 0.8665 0.1335 1.62 0.4474 0.9474 0.0526
1.12 0.3686 0.8666 0.1314 1.63 0.4484 0.9484 0.0516
1.13 0.3708 0.8708 0.1292 1.64 0.4495 0.9495 0.0505
1.14 0.3729 0.8729 0.1271 1.65 0.4505 0.9505 0.0495
1.156 0.3749 0.8749 0.1251 1.66 0.4515 0.9515 0.0485
1.16 0.3770 0.8770 0.1230 1.67 0.4525 0.9525 0.0475
1.17 0.3790 0.8790 0.1210 1.68 0.4535 0.9535 0.0465
1.18 0.3810 0.8810 0.1190 1.69 04545 0.9545 0.0455
1.19 0.3830 0.8830 0.1170 1.70 0.4554 0.9554 0.0446
1.20 0.3849 0.8849 0.1151 1.71 0.4564 0.9564 0.0436
121 0.3869 0.8869 0.1131 1.72 0.4573 0.9573 0.0427
1.2 0.3988 0.8888 0.1112 1.73 0.4582 0.9582 0.0418
1.23 0.3907 0.8907 0.1093 1.74 0.4591 0.9591 00409
1.24 0.3925 0.8925 0.1075 1.75 0.4599 0.9599 0.0401
1.25 0.3944 0.8944 0.1056 1.76 0.4608 0.9608 0.0392
1.26 0.3962 0.8962 0.1038 1.77 0.4616 0.9616 00384
1.27 0.3980 0.8980 0.1020 1.78 0.4625 0.9625 0.6375
1.28 0.3997 0.8997 0.1003 1.79 0.4633 0.9633 0.0367
1.29 0.4015 0.9015 0.0985 1.80 0.4641 0.9641 0.0359
1.30 0.4032 0.9032 0.0968 1.81 0.4649 0.9649 0.0351
1.31 0.4049 0.9049 0.0951 1.82 0.4656 0.9656 0.0344
1.32 0.4066 0.9066 0.0934 1.83 0.4664 0.9664 0.0336
1.33 0.4082 0.9082 0.0918 1.84 0.4671 0.9671 00329
1.34 0.4099 0.9099 0.0901 1.85 0.4678 0.9678 0.0322
1.35 0.4115 09115 0.0885 1.86 0.4686 0.9686 0.0314
1.36 0.4131 0.9131 0.0869 1.87 0.4693 0.9693 0.0307
1.37 0.4147 09147 0.0853 1.88 0.4699 0.9699 0 0301
1.38 0.4162 0.9162 0.0838 1.89 0.4706 0.9706 0.0294
1.39 0.9177 0.9177 0.0823 1.90 0.4713 0.9713 0.0287
1.40 0.4192 0.9192 0.0808 1.9 0.4719 0.9719 0.0281
1M 0.4207 0.9207 0.0793 1.92 0.4726 0.9726 0.0274
1.42 0.4222 0.9222 0.0778 1.93 0.4732 0.9732 0.0268
143 0.4236 0.9236 0.0764 1.94 04738 0.9738 0.0262
144 0.4251 0.9251 0.0749 1.95 0.4744 0.9744 0.0256
1.45 0.4265 0.9265 0.0735 1.96 0.4750 0.9750 0.0250
1.46 04279 0.9279 0.0721 1.97 0 4756 0.9756 00244
1.47 04292 0.9292 0.0708 1.98 0.4761 0.9761 0.0239
1.48 0.4306 0.9308 0.0694 1.99 0.4767 0.9767 0.0233
1.49 0.4319 0.9319 0.0681 2.00 0.4772 0.9772 0.0228
150 0.4332 0.9332 0.0668 2.01 0.4778 0.9778 0.0222
1.51 0.4345 0.9345 0.0655 2.02 0.4783 0.9783 0.0217
1.52 0.4357 0.9357 0.0643 2.03 0.4788 0.9788 0.0212
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Appendix: Probabiliies associated with the standard normal disiribution () continued

z < Meanto - Larger” Smaller-{-° 2z -~ Meanto Larger - Smaller

2 portion  portion” - ] portion  portion

2.04 0.4793 0.9793 0.0207 2.55 0.4946 0.9946 0.0054
2.05 0.4798 0.9798 0.0202 2.56 0.4948 0.9948 0.0052
2.06 0.4803 0.9803 0.0197 2,57 0.4949 09949 0.0051
207 0.4808 0.9808 0.0192 2.58 0.4951 0.9951 0.0049
2.08 0.4812 0.9812 0.0188 2.59 0.4952 0.9952 0.0048
209 0.4817 0.9817 0.0183 2.60 0.4953 0.9953 0.0047
210 0.4821 0.9821 0.0179 261 0.4955 0.9955 0.0045
211 0.4826 0.9826 0.0174 2.62 0.4956 0.9956 0.0044
212 0.4830 0.9630 0.0170 2.63 0.4957 0.9957 0.0043
213 0.4834 0.9834 0.0166 264 0 4959 0.9959 0.0041
2.14 0.4838 0.9838 0.0162 265 0.4960 0.9960 0.0040
2.15 0.4842 0.9842 0.0158 2.66 0.4961 0.9961 0.6039
2.16 0.4846 0.9846 0.0154 2.67 0.4962 0.9962 0.0038
217 0.4850 0.9850 0.0150 2.68 0.4963 0.9963 0.0037
2.18 0.4854 0.9854 0.0146 2.69 0.4964 0.9964 0.0036
2.19 0.4857 0.9857 0.0143 2.70 0.4965 0.9965 0.0035
220 0.4861 0.9861 0.0139 M 0.4966 0.9966 0.0034
221 0.4864 0.9864 0.0136 272 0.4967 0.9967 0.0033
222 0.4868 0.9868 0.0132 273 0.4968 0.9968 0.0032
223 0.4871 0.9871 0.0129 2.74 0.4969 0.9959 0.0031
224 0.4875 0.9875 0.0125 275 0.4970 0.9970 0.0030
2.25 0.4878 0.9878 0.0122 276 0.4971 0.9971 0.0029
2.26 0.4881 0.9881 0.0119 2.77 0.4972 09972 0.0028
2.27 0.4884 0.9884 0.0116 278 0.4973 09973 0.0027
2.28 0.4887 0.9887 0.0113 2.79 0.4974 0.9974 0.0026
229 04890 0.9830 0.0110 2.80 0.4974 09974 0.0026
2.30 0.4893 0.9893 0.0107 2.81 0.4975 0.9975 0.0025
2.31 0.3896 0.9896 0.0104 2.82 0.4976 0.9976 0.0024
232 0.4898 0.9898 0.0102 283 0.4977 0.9977 0.0023
233 0.4901 0.9901 0.0099 2.84 0.4977 0.9977 0.0023
234 0.4904 0.9904 0.0086 2.85 0.4978 0.9978 0.0022
2.35 0.4906 0.9906 0.0094 2.86 0.4979 0.9979 0.0021
236 0.4909 0.9909 0.0091 2.87 0.4979 0.9979 0.0021
237 0.4911 0.9911 0.0089 2.88 0.4980 0.9980 0.0020
238 0.4913 09913 0.0087 2.89 0.4981 0.9981 0.0019
2.39 0.4916 0.9916 0.0084 2.80 0.4981 0.9981 0.0019
240 0.4918 0.9518 0.0082 291 0.4982 0.9982 0.0018
241 0.4920 0.9920 0.0080 2,92 0.4982 0.9982 0.0018
242 0.4922 0.9922 0.0078 2.9 0.4983 09983 0.0017
243 0.4925 0.9925 0.0075 294 0.4984 0.9984 0.0016
244 0.4927 0.9927 0.0073 295 0.4984 0.9984 0.0016
245 0.4929 0.9929 0.0071 2.96 0.4985 0.9985 0.0015
246 0.4931 0.9931 0.0069 297 0 4985 0.9985 0.0015
247 0.4932 0.9932 0.0068 2.98 0.4986 0.9986 0.0014
248 0.4934 0.9934 0.0066 299 0.4986 0.9986 0.0014
249 0.4936 09936 0.0064 3.00 0.4987 0.9987 0.0013
2.50 0.4938 0.9938 0.0062 3.01 0.4987 0.9987 0.0013
2.51 0.4840 0.9940 0.0060 3.02 0.4987 0.9987 0.0013
2.52 04941 0.9941 0.0059 3.03 0.4988 0.9988 0.0012
2.53 0.4943 0.9943 0.0057 3.04 0.4988 0.9988 0.0012
2.54 0.4945 0.9945 0.0055 3.05 0.4989 0.9989 0.c011
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Appendix: Probabilities associated with the standard normal distnibution () continued
z Meantoz  Larger Smaller z Meantoz  Larger Smaller
portion poartion portion ' portion
3.06 0.4989 0.9989 0.0011 3.19 0.4993 0.9993 0.0007
3.07 0.4989 0.9989 0.0011 3.20 0.4993 0.9993 0.0007
3.08 0.4990 0.9990 0.0010 3.21 0.4993 0.9993 0.0007
3.09 0.4990 0.9990 0.0010 3.22 0.4994 0.9994 0.0006
3.10 0.4990 0.9990 0.0010 3.23 0.4994 0.9994 0.0006
3.1 0.4991 0.9991 0.0009 3.24 0.4994 0.9994 0.0006
3.12 0.4991 0.9991 0.0009 3.25 0.4994 0.9994 0.0006
3.13 0.4991 0.9991 0.0009
3.14 0.4992 0.9992 0.0008 3.50 0.4998 0.9998 0.0002
3.15 0.4992 0.9992 0.0008 vee .- . .
3.16 0.4992 0.9992 0.0008 3.75 0.4999 0.9999 0.0007
3.17 0.4992 0.9992 0.0008
3.18 0.4993 0.9993 0.0007 4.00 0.5000 1.000 0.0000
@
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