


Point Estimation

Point estimation is the rather simplistic (and obvious) process of 
using the known value of a sample statistic as an approximation to 
the unknown value of a population parameter.

So we could for example use the sample mean commuting time of 
31.1. minutes from the sample of 36 students (week 1) as an 
approximation of the mean commuting time of all students.

Similarly, we could use the fact that 5.6% of the students in the 
sample of 36 commuted to campus by bike as an approximation to 
the population proportion of all students who commute to uni by 
bike. 

Expressing these two specific approximations (or estimations) 
symbolically we could write;

µ ≈ 31.1 (mins) and π ≈ 0.056

And, more generally,

µ ≈     and π ≈ p    

i.e.

x

the population mean is 

approximately equal

to the mean of a sample

the population proportion 

is approximately equal

to a sample proportion



Point Estimation(cont.)

In point estimation we are simply suggesting that the population 
parameter (µ or π (for now)) is located at a point somewhere near 
to the point where we know     or p is located.

Schematically, 

| |

Unfortunately when using this rather elementary estimation 
technique we have no way of knowing how close the known 
sample statistic is to the unknown population parameter i.e. the 
approximation might be good or it might be not so good.

This concern about the uncertain accuracy or precision of the point 
estimate gives rise to issues of confidence (or lack of) in its use and 
leads  ultimately to the employment of a better method. 

x

x µ around

this point  

(somewhere)

p π around

this point 

(somewhere)



Interval Estimation
Interval estimation is an estimation technique which specifically addresses the 
precision and confidence issues inherent in the point estimation process.
It involves the construction of an interval, centred around an appropriate point 
estimate (sample statistic), that we are able to declare, with a prescribed level of 
confidence, contains the associated population parameter. 

Schematically,

| | | | | |

After constructing the interval estimate we are able to say (in 
general terms) that with C% confidence the population mean (or 
proportion) lies between the two values         and          (or p – e and 
p + e).

x

µ in this interval (somewhere) with a 

prescribed level of confidence (C%)

e+xe-x p – e p p + e

π in this interval (somewhere) with a 

prescribed level of confidence (C%)

e-x e+x



Interval Estimation(cont.)

Symbolically we write that; 

With C% confidence, 

or,

With C% confidence, p – e ≤ π ≤ p + e

The precision (or accuracy) of the interval estimate is provided by the width of 
the interval.  A wide interval is not a very precise estimate.  A narrow interval is 
more precise.

Note that the width of the interval is 2e.  The value “e” (not to be confused with 
Euler’s number) is sometimes referred to as the “error bound”.

The question that now has to be resolved is just how do we construct a 
(confidence) interval estimate of a population mean or a population proportion?  
The answer is “via a formula” (in fact one of three depending on the situation). 

e+x≤μ≤e-x
Confidence interval estimate 

of a population mean

Confidence interval estimate 

of a population proportion



Interval Estimation of the Population Mean (µ)

There are two situations to be considered here which give rise to two 
similar, but slightly different, formulae.  One of these situations, however, 
is encountered in practice much more frequently than the other and is 
the formula that we will eventually concentrate on.

Interval Estimation of µ (σ known)

The first scenario concerns itself with the situation where the standard 
deviation of the population that we are trying to estimate the mean of is 
known.  This is not a very likely situation because, if we do not know the 
value of µ it is highly unlikely that we will know the value of σ.  We will 
proceed though with this scenario because, although unrealistic, it will 
simplify our introduction to the confidence interval estimation of µ 
formulae.

Mathematically it can be shown that, with C% confidence, µ will lie 
within the interval,

where z identifies the position of the upper boundary of the middle C% 
area under the    graph (the sampling distribution of sample means 
graph).

n

σ
z±x

x



Interval Estimation of the Population Mean (µ)

Interval Estimation of µ (σ known) (cont.)

Note:
• The formula is actually two formulae with the + and – giving the upper 

confidence limit (UCL) and the lower confidence limit (LCL), respectively 
of the C% confidence interval estimate of the population mean.

• The formula could be stated alternatively as,

With C% confidence, 

which is of the general form,                          , discussed earlier           (slide 
6).

• Of the four symbols referred to in the formula, three are quite straight 
forward and familiar to us.  Remember that we are using the sample 
mean (   ) as the natural starting point, n is the size of the sample used to 
obtain the sample mean and σ is the population standard deviation 
(assumed known in this simplified scenario).          

n

σ
z±x

x

n

σ
z+x≤μ≤

n

σ
z-x

e+x≤μ≤e-x



Interval Estimation of the Population Mean (µ)

Interval Estimation of µ (σ known) (cont.)

Possibly, the only questionable entry in the formula is that of 
z, which we have defined as marking the upper boundary of 
the C% middle area under the     graph.  The reason for 
reference to the x-bar graph arising because this, in fact, 
provides the mathematical origin of the formula (beyond the 
scope of this unit).  Note that the factor, σ/√n, is also the 
standard deviation of the x-bar graph (see the sampling 
distribution of sample means theory from last week).

Schematically, then, we have;

n

σ
z±x

x

µ                      (samples size n)                               

Z = ? 
X

C%



Interval Estimation of the Population Mean (µ)

Interval Estimation of µ (σ known) (cont.)

Example 1:

If a sample of size 36 students attending campus reveals a sample 
mean commuting time of 31.1 minutes, and if the population 
standard deviation commuting time was known to be 15 minutes, 
determine a point estimate and a 90% confidence interval estimate 
of the population mean commuting time.

From the problem statement:  

Require µ, provided with n = 36,    = 31.1 (mins), σ = 15 (mins),

C% = 90% = 0.9000 

Point estimate ~ µ ≈      = 31.1 (mins)

x

x

Recall the simplistic nature of this form of 

parameter estimation.

How close is this value to the actual value of µ?

We have no way of knowing!

How confident can we be then in its accuracy? 



Interval Estimation of the Population Mean (µ)

Interval Estimation of µ (σ known) 

Example 1 (cont.):

We require µ, and are provided with n = 36,    = 31.1(mins), σ = 15(mins),

C% = 90% = 0.9000 

Interval estimate ~ since we require µ, with σ known, we use;

So, with 90% confidence the population mean commuting time lies between 
27.0 minutes and 35.2 minutes, or symbolically;

With 90% confidence, 27.0 ≤ µ ≤ 35.2 (mins)

1.4±1.31=

36

15
×645.1±1.31=

n

σ
z±x

x

µ                                 (n = 36)                               

Z = 1.645

(using standard normal tables in reverse) 

X

C% = 90%

5% 5%

area = 0.9500

accept 1.64 or 1.65

Note:  Rounding to 1 decimal place consistent with the x-bar value.

Note that the precision (or accuracy) of the estimate is given by the width of the interval (= 8.2 minutes)



Interval Estimation of the Population Mean (µ)

Interval Estimation of µ (σ known) 

Example 1 (cont.):

Before concluding with this first example a few additional points about the interval estimate result that we 
have just obtained.

With 90% confidence, 27.0 ≤ µ ≤ 35.2 (mins)

Make sure that you appreciate the advantage of the interval estimate over the rather simplistic point 
estimate alternative.

In the latter all we were able to conclude was that the population mean is about 31.1 minutes.  With the 
interval estimate we are able to declare, with some confidence (90%), that the population mean will lie 
between 27.0 minutes and 35.2 minutes.

Of course we still don’t know exactly what the population mean is (we never will without surveying the 
population) but at least we have some reasonably confident idea of the limits between which it will lie.



Interval Estimation of the Population Mean (µ)

Interval Estimation of µ (σ known) 

Example 1 (cont.):

With 90% confidence, 27.0 ≤ µ ≤ 35.2 (mins)

The accuracy/precision of the estimate, 8.2 minutes, is the width of the 
interval.  If the interval is wide then the interval estimate is not very 
precise.  If the interval is narrow the interval estimate is precise.

Clearly the ideal interval estimate is one in which the interval is small and 
in which the level of confidence is high (perhaps, say, 95% rather than 
90%).  We will return to this idea a little later on when we explore the 
relationship between the level of confidence, precision and the size of 
the sample. 

Note also that we cannot say that the probability that the population 
mean lies between 27.0 and 35.2 minutes is 0.90.  This is a quite difficult 
concept to grasp but consider this … The population mean is a fixed 
value, it does not vary.  We do not know what it is but it is constant.   

So, the unknown population mean, will either be in the interval or it will 
not.  There is no probability associated with this fact because the 
population mean is not a variable.



Interval Estimation of the Population Mean (µ)

Interval Estimation of µ (σ known) 

Example 1 (cont.):

With 90% confidence, 27.0 ≤ µ ≤ 35.2 (mins)

So, what does the 90% represent?

Remember that the above confidence interval has been obtained by 
applying the formula to information obtained from just one sample of 
size 36 (one with a sample mean of 31.1 minutes).  Realise also that we 
could have selected any one of a large number of samples rather than 
the one that we actually did.  And, for each one of those samples we 
could have constructed, using the same formula, a 90% confidence 
interval for each.

What the 90% represents is the fact that if we selected every possible 
sample of size 36 from the campus student population (this would be a 
huge number of samples) and determined the 90% interval estimate for 
each, 90% of those interval estimates would actually contain the 
population mean.

The 90% is the probability that the one sample selected produces an 
interval estimate that actually contains the unknown population mean.     
Practice Problems:  Week 7, Q7.1 and 7.2



Interval Estimation of the Population Mean (µ) (cont.)

Interval Estimation of µ (σ unknown, n ≤ 121) 

The more realistic scenario with regard constructing an interval estimate 
of an unknown population mean is when the population standard 
deviation is also unknown.

The formula is essentially the same as before i.e. with C% confidence, µ 
lies within the limits;

with the problem of not knowing σ immediately resolved by simply 
approximating it by s, the standard deviation of the sample from which 
the required sample mean is obtained.

This should not be a totally surprising move because, since the very 
introduction of the sample standard deviation (in week 2) we have been 
strongly suggesting that it can be used as a reliable approximation to an 
unknown population standard deviation (recall that this is why we divide 
by n – 1 in the formula for sample variance – see Week 2, slide 23).   

n

σ
z±x



Interval Estimation of the Population Mean (µ) 

Interval Estimation of µ (σ unknown, n ≤ 121) (cont.) 

So, if σ is unknown, the formula for constructing a C% confidence interval 
estimate of a population mean becomes;   

So really there is no great issue so far with not knowing the population standard 
deviation.  Unfortunately there is a minor complication associated with 
approximating σ with s and that is that when the sample size is small (≤ 121), the 
standard normal tables used to identify the upper boundary of the middle C% 
area under the x-bar graph (the z in the formula) become a little inaccurate.

To overcome this inaccuracy a different set of tables are used for this purpose.  
These are rather curiously known as “Student’s t tables”, and although designed 
and read in a much different way to our familiar standard normal tables they 
provide information about “positions” under the normal curve (in standard 
deviations to the right or the left of the mean) as do normal tables “read in 
reverse”.  

n

s
z±x

Try a Google search if interested 

in the origin of “t” tables. 

since s ≈ σ



Interval Estimation of the Population Mean (µ) 

Interval Estimation of µ (σ unknown, n ≤ 121) (cont.) 

Student’s t tables

The following extract is of the Student’s t tables provided 
in the class, Tables and Formulae booklet.   

Degrees 
of Critical values of t for upper-tail areas

Freedom 0.25 0.1 0.05 0.025 0.01 0.005
5 0.7267 1.4759 2.0150 2.5706 3.3649 4.0321
6 0.7176 1.4398 1.9432 2.4469 3.1427 3.7074
.
.
.

34 0.6818 1.3070 1.6909 2.0322 2.4411 2.7284
35 0.6816 1.3062 1.6896 2.0301 2.4377 2.7238
36 0.6814 1.3055 1.6883 2.0281 2.4345 2.7195

.

.

.
49 0.6795 1.2991 1.6766 2.0096 2.4049 2.6800
50 0.6794 1.2987 1.6759 2.0086 2.4033 2.6778

.

.
120 0.6765 1.2866 1.6577 1.9799 2.3578 2.6174

∞ 0.6745 1.2816 1.6449 1.9600 2.3263 2.5758

Note that the entries 

are not probabilities 

(how can you tell?).

The entries identify 

positions under a 

normal curve in 

terms of standard 

deviations to the left 

or right of the mean 

corresponding to a 

particular upper tail 

area.

0       t    

Six possible

upper tail areas

t tables are used in a variety of different statistical applications.  In each application the 

appropriate row to be used is determined by the “degrees of freedom” (dof) formula for that 

particular application.  For interval estimation of a population mean the dof formula is n – 1.    

Note that the very last 

row of the t tables 

(labelled ∞) contain Z 

values and observe 

that as the sample size 

increases, t values get 

closer and closer to Z 

values.



Interval Estimation of the Population Mean (µ) 

Interval Estimation of µ (σ unknown, n ≤ 121) (cont.) 

So, if σ is unknown and n is small (≤ 121), with C% confidence, µ will lie within the interval,

where tn-1 identifies the position of the upper boundary of the middle C% area under the x-bar graph.

Example 2:

Suppose we have the situation from Example 1 (slide 10) but this time the population standard deviation is unknown.  The 
sample of size 36 which provides the x-bar value of 31.1 minutes can readily provide a sample standard deviation value 
(18.5 minutes – see slide 22 from week 2) as an approximation for σ.  Once again let’s construct a 90% confidence interval 
estimate of the population mean commuting time.

n

s
t±x

1-n

Why?  Remember:  t tables (with n-1 degrees of freedom in this application) used instead of Z 

tables to fix the position of the upper boundary of the middle C% area under the x-bar graph when 

s is used to approximate σ and n is small (because Z tables prove to be inaccurate under such 

circumstances). 



Interval Estimation of the Population Mean (µ)

Interval Estimation of µ (σ unknown, n ≤ 121) 

Example 2 (cont.):

We require µ, and have n = 36,    = 31.1(mins), s = 18.5(mins),

C% = 90% = 0.9000 

Interval estimate ~ since we require µ, with σ unknown and n ≤ 121, we use;

So, with 90% confidence the population mean commuting time lies between 
25.9 minutes and 36.3 minutes, or symbolically;

With 90% confidence, 25.9 ≤ µ ≤ 36.3 (mins)

2.5±1.31=

36

5.18
×6896.1±1.31=

36

5.18
×t±1.31=

n

s
t±x

35

1-n

x

µ                             (n = 36)                               

t35 = 1.6896

(Note:  t used because Z tables inaccurate

under these circumstances)                        

X

C% = 90%

5% 5%

Again, rounding to 1 decimal place

consistent with the x-bar value.

Any concerns about the precision of this estimate?

How does it compare to that in Example 1?

What has caused the change (two reasons)? Practice Problems:  Week 7, Q7.3 and 7.4



Estimation of the Population Proportion (π) (cont.)

Point Estimation of π

As mentioned earlier a simplistic estimate of a population proportion 
(relating to a particular characteristic) is the corresponding sample 
proportion (relating to the same characteristic) i.e. π ≈ p

Interval Estimation of π

Only one formula to be concerned with here.

It can be shown that, with C% confidence, π will lie within the interval,

where z identifies the position of the upper boundary of the middle C% 
area under the p graph (the sampling distribution of sample proportions 
graph).

Once again, the formula is actually two formulae with the + and – giving 
the upper confidence limit (UCL) and the lower confidence limit (LCL), 
respectively of the C% confidence interval estimate of the population 
proportion.

n

p)-1(p
z±p



Estimation of the Population Proportion (π)

Interval Estimation of π (cont.)

The formula could be stated alternatively as,

With C% confidence, 

which is of the general form, p – e ≤ π ≤ p + e, discussed earlier           
(slide 6).

Of the three symbols referred to in the formula, all should be quite 
familiar to us by now.  Once again the corresponding sample statistic (p ~ 
the sample proportion) is the natural starting point for the construction 
of the confidence interval, n is the size of the sample used to obtain p 
and z we have defined as marking the upper boundary of the C% middle 
area under the p graph.

This formula is also derived mathematically from the p graph (beyond the 
scope of this unit) and you might notice the similarity between the factor,

and the standard deviation of the sampling

distribution of sample proportions (p) graph,

n

p)-1(p
z+p≤π≤

n

p)-1(p
z-p

n

p)-1(p

n

)π-1(π



Estimation of the Population Proportion (π)

Interval Estimation of π (cont.)

In fact,                is the best approximation we have of,

with, π (the population proportion) not being available ~ 
this is what we are actually trying to determine isn’t it.

So, schematically, in relation to the meaning of z in the 
formula, we have;

n

)π-1(π

n

p)-1(p

C%

µ                        p (samples size n)                               

Z = ? 

Note that the necessary approximation referred to above (for the standard deviation of the p 

graph) doesn’t cause any complications associated with the use of Z tables in the use of this 

formula i.e. no need to use t tables (in fact you mustn’t) when involved with identifying the 

position of boundaries under the p graph. 



Estimation of the Population Proportion (π)

Interval Estimation of π (cont.)

Example 3:

If a sample of size 50 students attending the campus reveals a 
sample proportion of students that travel by train of 60%, 
determine a point estimate and a 95% confidence interval 
estimate of the proportion of all students at the campus that 
travel by train.

From the problem statement:  

Require π, provided with n = 50, p = 0.60 and C% = 95% 

Point estimate ~ π ≈ 0.60

Once again, recall the simplistic nature of this 

form of parameter estimation.

How close is this value to the actual value of π?

We have no way of knowing!

How confident can we be then in its accuracy? 



Estimation of the Population Proportion (π)

Interval Estimation of π

Example 3 (cont.):

We require π, and are provided with n = 50, p = 0.60 and C% = 95% 

Interval estimate ~ since we require π, we use;

So, with 95% confidence the population proportion of students at the campus who 
commute by train lies between 0.46 and 0.74, or symbolically;

14.0±60.0=

50

40.0×60.0
96.1±60.0=

n

p)-1(p
z±p

µ                            p (n = 36)                               

Z = 1.96

(either using standard normal tables in reverse

or more easily from the last row of the t tables) 

C% = 95%

2.5% = 0.025

conventional to round proportions expressed in decimal form to two decimal places

rounded to two decimal places consistent with p

Use the last row of the t tables 

this is just why it is provided. 



Estimation of the Population Proportion (π)

Interval Estimation of π

Example 3 (cont.):

With 95% confidence, 0.46 ≤ π ≤ 0.74

What do you think about the precision (0.74 – 0.46 = 0.28) of this 
estimate? Would you like to improve it?  What causes it to be good/bad?  
What do we have control of here?

What about the level of confidence?  Would you prefer to have a higher 
confidence level (maybe 97.5%, 99%, could it be 100%)?  

What changes in the formula if the confidence level is high?  What 
impact does this have on precision?  How do you counteract these clearly 
related effects?  

See over for the responses to these questions!!!



Estimation of the Population Proportion (π)

Interval Estimation of π

Example 3 (cont.):

What do you think about the precision (0.74 – 0.46 = 0.28) of this 
estimate? Not very good! Would you like to improve it?  Yes! What 
causes it to be good/bad?  e = 0.14 is too large ~ if e was smaller 
precision would be improved! What do we have control of here?  The 
value e depends on z, p and n ~ p is fixed (it comes from whatever 
sample we have), n is largely up to us (see later) and z is determined by 
the level of confidence ~ the higher the level of confidence the bigger the 
value of z and the worse the precision i.e. higher confidence leads to lack 
of precision (if n stays fixed).  

What about the level of confidence?  Would you prefer to have a higher 
confidence level (maybe 97.5%, 99%, could it be 100%)?  Yes but we 
could never have 100% ~ only by directly surveying the population and 
actually determining π.  Although we would like high confidence as 
discussed above, as confidence increases, precision decreases (if n stays 
fixed).

e±p=
n

p)-1(p
z±p



Estimation of the Population Proportion (π)

Interval Estimation of π

Example 3 (cont.):

What changes in the formula if the confidence level is high?  If the 
confidence level is high, z is large.  What impact does this have on 
precision? Precision is low (because the interval increases in size ~ 
determined by e). How do you counteract these clearly related 
effects?  The only way to counteract the fact that as the confidence 
level increases, precision decreases is to increase the size of the 
sample (n).  The fact that n appears in the denominator of the 
fraction means that as n gets bigger, precision (determined by e) 
will improve (e will get smaller). 

Practice Problems:  Week 7, Q7.5 and 7.6

e±p=
n

p)-1(p
z±p



The relationship between precision (e), confidence (C) and sample 
size (n)

General Form of the Interval Estimation Formula

The general form of the formula for constructing an 
interval estimate of a population mean and proportion 
can be represented as;

± ×

sample
statisti

c

critical z

or

t value

standard 

error of the

sample statistic

porx

n

p)-1(p
or
n

s
or
n

σ

e ~ error bound

The precision of 

the estimate is 

determined by e 

(half the interval 

width) which 

depends on both C 

(z or t) and n 

As C↑, e↑ i.e. as confidence increases precision decreases (n remaining fixed)

As n↑, e↓ i.e. as sample size increases precision increases (C remaining fixed)

Typically, levels of confidence and precision are decided on and then the size of the sample 

required to achieve these levels is calculated (beyond the scope of the unit).  



Point and Interval Estimates from MS Excel

The Descriptive Statistics table obtained in Week 2 via the Data/Data 
Analysis/Descriptive Statistics/Summary Statistics/Confidence Level for 
Mean menu/dialogue box options can be used to obtain point and interval 
estimates of population means (and with some adjustments population 
proportions).

Point and Interval Estimates of Population Means from MS Excel 

To replicate the working of Example 2, which dealt with the commuting time 
data of Week 1, after entering the 36 data values into, say, cells A2 to A 37 
with, perhaps, the descriptive title “Commuting Time (mins)”, in cell A1 we 
select the menu options Data/Data Analysis/Descriptive Statistics to obtain 
the Descriptive Statistics dialogue box (see next slide). 



Point and Confidence Interval Estimates from MS Excel

Point and Interval Estimates of Population Means from MS Excel (cont.) 

Providing the required dialogue box information – Input Range, Grouped By Columns, Labels in First 
Row, New Worksheet Ply, Summary Statistics and Confidence Level for Mean (90%) – will produce the 
Descriptive Statistics table over. 

to obtain the 90% 

interval estimate of 

the population 

mean commuting 

time obtained in 

Example 2  



Point and Confidence Interval Estimates from MS Excel

Point and Interval Estimates of Population Means from MS Excel (cont.) 

So, with 90% confidence,

31.1 – 5.2 ≤ µ ≤ 31.1 + 5.2

i.e. 25.9 ≤ µ ≤ 36.3 (mins)

Commuting Time (mins)

Mean 31.1

Standard Error 3.1

Median 26.5 Md

Mode 15 Mo

Standard Deviation 18.5 s

Sample Variance 343.25 s2

Kurtosis -0.6158

Skewness 0.4871

Range 65

Minimum 5 xS

Maximum 70 xL

Sum 1118

Count 36 n

Confidence Level(90.0%) 5.2

x

∑ x

point estimate of the population mean 

commuting time ~ µ ≈ 31.1 (mins)

error bound (e) for the 90% interval 

estimate of the population mean 

commuting time ~ e = 5.2 (mins)

Note the last “unexplained” entry in this table in the 

second line, the “Standard Error”, is the best 

approximation we have to the standard deviation of the 

sampling distribution of sample means for samples of 

size 36 i.e. σ/√n ≈ s/√n = 18.5/√36 = 3.1 (to 1 d.pl.) 

The same result as determined 

manually in Example 2.



Point and Confidence Interval Estimates from MS Excel (cont.)

Point and Interval Estimates of Population Proportions from MS Excel 

MS Excel does not provide a specific menu option for obtaining point and interval estimates of population proportions 
however the previously obtained Descriptive Statistics table output can be manipulated to provide such information.  In 
order to do this the sample data has to be coded such that an observation consistent with the particular characteristic 
occurring is recorded as a 1 and an observation consistent with the characteristic not occurring is recorded as a 0.

If this is done the sample mean of the 0’s and 1’s is identical to the sample proportion of 1’s (i.e. the sample proportion 
with the particular characteristic) and the standard error of the mean is extremely close to the standard error of the 
proportion.  Further for a sample of reasonable size the critical t value used for constructing an interval estimate of a 
population mean is very close to the critical z value used for constructing an interval estimate of a population 
proportion.



Point and Confidence Interval Estimates from MS Excel

Point and Interval Estimates of Population Proportions from MS Excel (cont.) 

For example, revisiting Example 3 on slide 23;

If a sample of size 50 students attending the campus reveals a sample proportion of students that travel by train of 60%, determine a point 
estimate and a 95% confidence interval estimate of the proportion of all students at the campus that travel by train.

If we record each observation consisting of a student travelling by train as a 1 (and those not as a 0) then the recoded data (with 60% of the 
sample of size 50 (i.e. 30) being train travellers) would consist of 30, 1’s.

For the recoded data the MS Excel Descriptive Statistics table is;



Point and Confidence Interval Estimates from MS Excel

Point and Interval Estimates of Population Proportions from MS Excel (cont.) 

So, π ≈ p = 0.60 (point estimate)

And, with 95% confidence,

0.60 – 0.14 ≤ π ≤ 0.60 + 0.14

i.e. 0.46 ≤ π ≤ 0.74

Commute by Train

Mean 0.60

Standard Error 0.07

Median 1

Mode 1

Standard Deviation 0.49

Sample Variance 0.2449

Kurtosis -1.9005

Skewness -0.4210

Range 1

Minimum 0

Maximum 1

Sum 30

Count 50

Confidence Level(95.0%) 0.14

p=60.0=
50

30
=

n

∑ x
=x:Note

px σ=
n

p)-1(p
≈07.0=

50

49.0
=
n

s
≈σ:Note

And tcritical = t0.025 = 2.0096 (49 dof),
with zcritical = z0.025 = 1.96

So this provides us with the error bound (e) 

for the 95% interval estimate of the 

population proportion of train travellers.

The same result as determined 

manually in Example 3.


