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Suppose you have a sample of size 10, and desire to know whether or not the mean of the population from which the 
sample was obtained is greater than zero.  

Most likely, you would calculate a t-statistic t = 
ത𝑋
𝑆

𝑛

, where

ത𝑋 = sample mean, 𝑆 = sample standard deviation, 𝑛 = the sample size = 10 in this case.

Now, suppose you do this, and you get t = 3.  You realize this is 
likely a statistically significant result, but the pesky journal 
editor requires a p-value.

Hence, it becomes necessary to calculate the probability a 
student’s t random variable with 9 degrees of freedom is 
greater than equal to t = 3, i.e., P[t ≥ 3 | t ~ t(9)].

In many stat classes, students are asked to do this using a 
student’s t table, such as that at right.

To get P[t ≥ 3 | t ~ t(9)], the student has to find the value “3” 
in the row labeled “9” in the “df” column.  It is not there, but 
the values 2.821 and 3.250 bounding it are.

The value “3” is ~41.725% of the distance between these 
bounds, so to obtain the desired p-value, it is necessary to 
find the value ~41.725% of the distance between 0.01 & 
0.005, which is ~0.0079.

OR …



One could use an Excel utility designed to calculate such probabilities.

Enter desired df = 9 Enter the value of interest =3

Output includes P[t(9) > 3]

Note:  Result is less than the 0.0079
obtained with the table.



Utility can handle two percentiles as well.
For example, can find P[-2 < t < 2 | t ~ t(22)]

Also, can find percentiles given desired probabilities.
For example, can find t0 for P[ t < t0 | t ~ t(15)] = 0.95

Desired result = 0.9420
Desired result = t0 = t(15,0.95)

= 1.753



How about finding a binomial probability?

Might be necessary when using data to test if a population proportion is smaller or larger than some reference value?

Suppose we had results from an exit poll of 20  randomly 
selected people voting in the March primary here in 
Nacogdoches where the respondents were asked who they 
intended to vote for for president in November.

Suppose further that 14 of the 20 indicated their intent to vote 
for Donald Trump.  Does this result provide sufficient evidence 
to indicate President Trump is likely to carry Nacogdoches in 
November?

To answer this, we would need to evaluate the probability of 
obtaining this observation or one more extreme if the true 
proportion of Trump voters is ≤ 0.5.  This probability can be 
estimated using the binomial probability model as

P[ ≥14 Trump voters of 20| % of all Nacogdoches Trump voters is ≤ 50%]

This requires the summation of 7 binomial probabilities:

𝑃𝑖 =
20
𝑖

0.520, 𝑖 = 14,… , 20

Or, using a binomial table at right adding the values
.037 + .015 + .005 + .001 + .000 + .000 + .000 = .058

OR …



One could use an Excel utility designed to calculate such probabilities.

P[ ≥14 Trump voters of 20| % of all Nacogdoches Trump voters is ≤ 50%] = 0.057659



Often, Binomial Tables are difficult to find for n > 20; however, most real polls have well beyond n = 20 respondents.

What if the primary exit poll obtained responses from 200 voters and 118 of them indicated they would vote for 
president Trump in November?

Now interested in P[≥ 118 Trump voters in 200 | % of all Nacogdoches Trump voters ≤ 50%] = 0.006565



Binomial Utility can also produce 100(1-α)% exact Binomial Confidence Intervals for a population proportion.

95% Confidence intervals for the proportion of all Nacogdoches Trump voters based on the two polls would be

So with n = 20 & 14 Trump voters, we could be
95% confident the true % of all Nacogdoches 
Trump voters is between ~45.7% & ~88.1%.

But with n = 200 & 118 Trump voters, we could be
95% confident the true % of all Nacogdoches 
Trump voters is between ~51.8% & ~65.9%.



So the potential of a Normal approximation for these confidence intervals suggests how the

P[≥ 118 Trump voters in 200 | % of all Nacogdoches Trump voters ≤ 50%]

would need to be estimated WITHOUT a Binomial Utility & No Binomial Table w/ n = 200

Step 1:  Find Expected Count = 200*0.50 =100

Step 2:  Find Standard Deviation of Count = 200 ∗ 0.5 ∗ 0.5
≈ 7.07107

Step 3:  Calculate a Z-score for the Count:

𝑍 =
118 − 100

7.07107
≈ 2.546

Step 4:  Use a Standard Normal Table to Determine
Desired Probability

Here, need to find the value 60% of the way between

.00554 & .00539

which is .00545

Note this approximation is not very good
Approximately 17% < Actual = .006565.

117.5

2.475

50%

.00676 & .00657

.006665

Better with Continuity Correction
Approximately 1.5% > Actual = .006565.



However, with a suitable Normal Distribution Excel utility:

Standard Normal has Mean = 0 and Standard Deviation = 1

Desired
Z-score

Result



Of course, with this utility, there is no need to even calculate the Z-score:

Approximate Count Distribution is Normal with Mean = 100 and Standard Deviation = 7.07107

Enter 
Observed 
Count

Result

w/ Continuity
Correction



Also, there is a Simple Regression Excel utility available:

Basic Worksheet 

Only input is 
ordered pairs of 
Predictor (X) and 
Response (Y)
Starting in Row 2.
Currently, can 
accommodate up 
to n = 1000 data 
pairs.

Prediction WorksheetDiagnostics Worksheet


