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Functions to find descriptive measures for sample data from a single variable.  (Output from a function changes values when a data value is changed.)
Most of these functions are similar and have a single argument.

FUNCTION_NAME(range) or FUNCTION_NAME(number1,number2,...)

The arguments should be numbers, or names, arrays, or references that contain numbers.

number1, number2, ... can be from 1 to 30 arguments for which you want the function calculated.  You can also use a single array or a reference to an array instead of arguments separated by commas.  If an array or reference argument contains text, logical values, or empty cells, those values are ignored; however, cells with the value zero are included.  The argument may have a mixture of array names and numbers.  i.e. AVERAGE(x_1,data2,4,5).

AVEDEV(range)
Returns the average of the absolute deviations of data points from their mean

AVERAGE(range)
Returns the average of the numbers in argument list

COUNT(range)
Counts how many numbers are in the list of arguments

DEVSQ(range)
Returns the sum of squares of deviations, SST

FREQUENCY(data_array,bins_array)   Returns the frequency of data in the respective bins.


Hold down the Ctrl & Shift keys while clicking on OK or hitting Enter.

MAX(range)
Returns the maximum value of the numbers in argument list

MEDIAN(range)
Returns the median of the numbers in argument list

MIN(range)
Returns the minimum value of the numbers in argument list

MODE(range)
Returns the most common value of the numbers in argument list


(Returns only the first number if there is more than one modal value.)

SKEW(range)
Returns the skewness of the distribution of the numbers in argument list

STDEV(range)
Calculates the sample standard deviation of the numbers in argument list

VAR(range)
Calculates the sample variance of the numbers in argument list

Functions to find variability measures for a set of population data for a single variable.

STDEVP(range)
Calculates the standard deviation assuming the data are the entire population

VARP(range)
Calculates the variance assuming the data are the entire population

Menu items under Tools and Data Analysis

To use these click the left mouse button on Tools in the menu at the top then holding the button down slide down to Data Analysis and release the button.  This will give you a second menu of data analysis tools.  
Items related to this course are:

Descriptive Statistics (Select the Summary statistics option at the bottom of the menu.)

Histogram     Provides a frequency table and if you request Chart Output you can also obtain a bar chart)  (See page 100 in the text for additional instructions)
Once the appropriate tool has been selected on this menu, click on OK and a new menu will appear for this specific tool.  In this menu you indicate the inputs and the desired location of the output. (Output from the items under Data Analysis does not normally change when a data value changes.)
Functions for probabilities and p-values 

FDIST(x,degrees_freedom1,degrees_freedom2) 


Returns the F probability distribution = P( F<x ), where F is a random variable that has an F distribution. .

X   



is the value at which to evaluate the function.
Degrees_freedom1   
is the numerator degrees of freedom.

Degrees_freedom2   
is the denominator degrees of freedom.
If x is negative, FDIST returns the #NUM! error value.  If degrees_freedom1 or degrees_freedom2 is not an integer, it is truncated.  If any argument is nonnumeric, FDIST returns the #VALUE! error value.

Example:  FDIST(15.20675,6,4) equals 0.01

NORMDIST(TS, mean, standard_dev, cumulative)


returns for a normal distribution either the cumulative probability (the area to the left of TS) or the probability density function depending on the value of cumulative.

TS is the test statistic value.

mean is the arithmetic mean of the distribution, .

standard_dev is the standard deviation of the distribution, .

cumulative is a logical value that determines the form of the function. If cumulative is 

TRUE (or has a value other than 0), NORMDIST returns the cumulative distribution function; 

if FALSE (or has the value of 0), NORMDIST returns the probability density function.

Examples: 
normdist(0,0,1,true) = 0.5, normdist(0,0,1,false) = 0.398942, 



normdist(10,10,9,1) = 0.5, & normdist(10,10,9,0) = 0.044327
NORMSDIST(TS)


returns the cumulative probability for TS (the area to the left of TS) using the standard normal distribution (mean = 0 & standard deviation = 1).

TS is the test statistic value.

TDIST(TS, degrees_freedom, tails)


returns the tail probability (either 1 or 2 depending on the value of tails) for the t Distribution.

TS is the test statistic value.  Excel will not accept a negative value for TS.  You may use the abs() function (absolute value) to make a negative value positive.

degrees_freedom is an integer indicating the number of degrees of freedom.

tails specifies the number of distribution tails to return. If tails = 1, TDIST returns the one-tailed area to the right of TS. If tails = 2, TDIST returns the two-tailed area.

Example: tdist(abs(-2),21,1) = 0.0293 and tdist(abs(-2),21,2) = 0.0586.

CHIDIST(TS, degrees_freedom)


returns the right tail probability (1 - cumulative probability) for the Chi-Square Distribution.

TS is the test statistic value.

degrees_freedom is the number of degrees of freedom.

Functions for critical values and confidence intervals

Note that Excel is very inconsistent in the way it defines the areas!

CHIINV(rt_side_area, degrees_freedom)


 returns a critical value from the chi-squared distribution.
rt_side_area is the area under the chi-squared curve to the right side of the desired point.

degrees_freedom is the number of degrees of freedom for the distribution.

NORMINV(left_side_area, mean, standard_dev)


 returns a critical value for the normal distribution.
left_side_area is the area under the normal curve to the LEFT side of the desired point.

mean is the arithmetic mean of the distribution, .

standard_dev is the standard deviation of the distribution, .

NORMSINV(left_side_area)


 returns a critical value for the standard normal distribution.
left_side_area is the area under the standard normal curve to the LEFT side of the desired point.

Note: normsinv(left_side_area) = norminv(left_side_area,0,1)

TINV(2_tail_area, degrees_freedom)


 returns a positive critical value for the Student's t-distribution (this value is never negative).
2_tail_area is the two tailed area under the Student's t-distribution.

degrees_freedom is the number of degrees of freedom to characterize the distribution.

FINV(probability,degrees_freedom1,degrees_freedom2)

Returns the inverse of the F probability distribution. If p = FDIST(x,...), then FINV(p,...) = x.

Probability   is a probability associated with the F cumulative distribution.

Degrees_freedom1   is the numerator degrees of freedom.

Degrees_freedom2   is the denominator degrees of freedom.

·
If any argument is nonnumeric, FINV returns the #VALUE! error value.

·
If probability < 0 or probability > 1, FINV returns the #NUM! error value.

·
If degrees_freedom1 or degrees_freedom2 is not an integer, it is truncated.

·
If degrees_freedom1 < 1 or degrees_freedom1 ³ 10^10, FINV returns the #NUM! error value.

·
If degrees_freedom2 < 1 or degrees_freedom2 ³ 10^10, FINV returns the #NUM! error value.

Example: FINV(0.01,6,4) equals 15.20675

Creating Two-Way Contingency Tables
	
	Number of
	Number of
	Facility
	Type of

	Area
	Complaints
	Beds
	Location
	Program

	1
	36
	412
	Rural
	Local

	15
	273
	3117
	Mixed
	Local

	16
	14
	698
	Urban
	State

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


Suppose data are recorded as those in problem 10.79 in the Canavos and Miller text and we want to create a two-way contingency table with program categories being the column headings across the top and the location categories being row headings down the side.  In Excel  this is performed by the PivotTable item under the Data Menu.  Sample rows of data from 10.79 are included below.  First click on Data, then select PivotTable.  This will give you the menu for PivotTable Wizard step 1 of 4.  Since the data are in Excel format make sure you have selected Microsoft Excel List or Database as the source for the data.  Clicking on Next takes you to step 2 and you select the range for the data.  Be sure to have labels in the top row of data and include this row in your range.  If you use two rows for labels, as in the example above, only the bottom of the two rows should be included in the range.  If you selected the range prior to selecting Data and PivotTable, then Excel will place that range in the area.  Once you have indicated the correct range select Next.  In Excel 2000 select Layout from the menu.

For the sample data set a menu like that below should appear.
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To create the two-way contingency table, select a variable name on the right side and drag it into either the column or ROW area.  For example, click on Location and drag it into the column area and click on Program and drag it into the ROW area.  You must also have a variable in the DATA area even though you are only wanting a count in each of the cells rather than a summary statistic of one of the other variables.  You may click on either the variable selected in the COLUMN area or the one selected in the ROW area and drag it into the DATA area.  

If  Count of  Variable_Name appears in a box in the DATA area you may proceed, but if Sum of Variable_Name appears in the box in the DATA area you need to double click on this box and then select Count from the menu that appears.  In this example, having either Count of Location or Count of Program in the DATA area will give you the same two-way table as a result.  Once the selections have been made, click on OK then Finish to obtain the table of observed counts. 

                     Two-Way Contingency Table for 10.53

	
	
	Location
	
	

	Program
	Mixed
	Rural
	Urban
	Grand Total

	Local
	2
	3
	2
	7

	State
	3
	9
	1
	13

	Grand Total
	5
	12
	3
	20


These data can be transformed into conditional distributions.  First copy the table by highlighting the cells containing the table.  Select Copy by either selecting Edit then Copy or by leaving the cursor in the highlighted area click on the right mouse button and then selecting Copy.  Move to an open space where you want to place the conditional proportions and click on the cell that you want to contain the upper left corner of the table.  Select Edit and then Paste Special.  In the paste area of the menu that appears select Values and OK.  If you use a regular copy and paste, you cannot change any value in the copied table.  This way you edit any of the values in this copied table.  
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To obtain the proportion of the row in that cell, go to the cell and divide the value by the total for the row.  For example in the upper left corner replace the value 2 with =2/7, the replace 3 with =3/7 and 2 with =2/7.  In the next row replace 3 with =3/13, 9 with =9/13 and 1 with =1/13.  This will give the following table of conditional proportions below.  Through the ChartWizard you can create a histogram for these proportions like the one to the right.  

	Program
	Mixed
	Rural
	Urban

	Local
	0.286
	0.429
	0.286

	State
	0.231
	0.692
	0.077


Chi-Square Test of Independence for Two-Way Contingency Tables
First create a two-way contingency table using the PivotTable as described in the previous section.  The result gives the observed or actual values for the test of independence.  You must now create the table of expected values.  Copy the table by highlighting the cells containing the table.  Select Copy by either selecting Edit then Copy or by leaving the cursor in the highlighted area click on the right mouse button and then selecting Copy.  Move to an open space where you want to place the conditional proportions and click on the cell that you want to contain the upper left corner of the table.  Select Edit and then Paste Special.  In the paste area of the menu that appears select Values and OK.  This is the same as the procedure for creating a table of conditional proportions and allows you to edit any of the values in the copied table.

In this second table, go to the cell in the upper left corner of the cells containing numbers.  Type in = (cell containing row total for the row) * (cell containing column total for the column) / (cell containing the overall total).  For example this might be =E20*B22/E22.  Change the overall total to be an absolute address by placing a $ in front of both the letter and the number.  For the row total place a $ in front of the letter.  For the column total place a $ in front of the number.  This amounts to placing a $ in front of the letter that appears in the overall total, both in the denominator and in the row total address, and a $ in front of the number that appears in the overall total, both in the denominator and in the column total address.  The above would become =$E20*B$22/$E$22.  Now press Enter and you may click and drag that cell down filling the remainder of the table.  (Do not drag into the row total.)  Next click and drag the newly filled column to the right to fill the remaining columns of the table.  (Do not drag into the column total.)  You now have a table of expected values.  Remember that these expected values must all be greater than 1 and at least 80% of them must be greater than 5 for this test to be valid.  Excel does not check this for you.

Select a cell where you want to place the p-value for the test.  Now click on the function wizard, indicated by fx.  Go to Statistical in the Function Category list.  Select the CHITEST function.  You will be prompted for actual_range where you are to enter the cells defining the array of values that are the observed values.  Next enter in the expected_range the cells defining the array of values that are the expected values.  Click on Finish and then Enter to obtain the p-value for the test.


