Commonly-used statistical functions in excel

Summary Statistics for an array of values:

=average(array) finds the mean of a set of values

=max(array) finds the maximum of a set of values

=min(array) finds the minimum of a set of values

=median(array) finds the median of a set of values

=mode(array) finds the mode of a set of numbers

=stdev(array) finds the standard deviation of a set of values, assuming it is sample data

=stdevp(array) finds the standard deviation of a set of values, assuming it is population data

The Correlation and Least Squares Fit:

=correl(array1, array2) finds the correlation between two data sets

=slope(array of Y’s, array of X’s) finds the slope of the linear regression fit

=intercept(array of Y’s, array of X’s) finds the intercept of the linear regression fit

Finding things from the normal dist:

=normdist(value, mean, stdev, true) finds the P(X<= value) for normal with mean and stdev as given

=normsdist(value) finds the P(Z<=value) for the standard normal (with mean=0 and stdev=1)  (ex. =normsdist(1.96)=.975)

=norminv(probability, mean, stdev) finds value of X so that P(X<= value)= probability for normal with mean and stdev as given

=normsinv(probability) finds value of Z so that P(Z<= value)=probability for the standard normal  (ex. =normsinv(.975)=1.95996)

Commonly-used statistical functions in excel

Finding things from the t dist:

=tdist(value, degs of freedom, 1) finds P(t>= value) (the area in the one tail above the value)  

=tdist(value, degs of freedom, 2) finds P(t>= value or t<= -value) (the area in the two tails above the value and below the negative of the value) 

(ex.  =tdist(1.96,100000,2)=.049999)

· use this to find the p-value of a test-statistic by entering the t-stat as the value.

=tinv(probability, degs of freedom) finds the value of t so that P(t<= -value or t >= value) = probability (so that probability is the area in the two tails above value and below –value).   (ex.  =tinv(.05,100000)=1.9599)

· use this to find the critical value in hypothesis testing (with probability = significance level alpha) and the t-value for confidence intervals (with probability = 1 - confidence level); it’s always two-tailed.

Finding things from the binomial dist:

=binomidst( value, n, pi, false) finds P(X= value) for binomial with n trials and probability of success pi

=binomidst( value, n, pi, true) finds P(X<= value) for binomial with n trials and probability of success pi (the cumulative probability)

Finding things from the poisson dist:

=poisson(value, lamda, false) finds P(X= value) for poisson with parameter lamda

=poisson(value, lamda, true) finds P(X<= value) for poisson with parameter lamda (the cumulative probability)

Finding things from the exponential dist:

=expondist(value, 1/mean ,true) finds P(X<= value) for exponential with mean as given (note that the second argument is the reciprocal of the mean, which is the rate)
Terms and Notation

N – size of population

n – size of sample

statistic –calculated value from a sample

example: “X-bar” or average (the mean of a sample)

example: S  standard deviation (square root of the variance)

example: p  proportion (# successes X/ n)

parameter – value that describes a population, the “Greek letters”

example: “mu”  (  (the mean of a population)

example: “sigma”  (  (the standard deviation of a population)

example: “lamda”  (  (the arrival rate of a poisson distribution)

example: “pi”  (  (the probability of success at any trial in the binomial distribution)

estimators – statistics used to estimate parameters

“X- bar” average is an estimator of  “mu” (. Its accuracy is the

standard error of the average  

 .

p  proportion is an estimator of “pi”  (. Its accuracy is the 

standard error of the proportion  


Note that by Central Limit Theorem, the distributions of both “X-bar” and the proportion p are approximately normal.

Confidence Intervals and Hypothesis Testing- Formulas

Confidence Interval for a Population Mean (: 

  and  


Confidence Interval for a Binomial (: 

  and    


where t is the critical value from the t-distribution

t-critical is value from t-distribution found from t-table or via the tinv function. It is referenced as at a significance level of “alpha” ( (typically .05) so that P(t<= -tcrit or t >= tcrit) = alpha (the area in the two tails outside the values tcrit and –tcrit is alpha). The confidence level = 1-alpha.

t-stat is calculated from the sample results and tells how many standard errors( 

) the sample mean “X- bar” is from the hypothesized value for the mean “mu”  (.

p-value is the area in the two tails outside t-stat and –t-stat. 

Therefore,   P( t <= -tstat or t >= tstat) = p-value.

The excel function to find the p-value is  =tdist(tstat, degs of freedom,2).

· Reject the null hypothesis if the sample’s p-value is less than the chosen significance level “alpha” (.

· Accept the null hypothesis if a sample’s p-value exceeds or equals the chosen significance level “alpha” (
· A small value for the sample’s p-value (less than .05) implies that the sample mean  “X-bar” is statistically significant different from the conjectured “mu” (.

· If a sample’s p-value is not less than the chosen significance level then the sample mean “X-bar” is not statistically significant different from the conjectured “mu” (.
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