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Microsoft (MS) Excel ( ) is a powerful spreadsheet that is easy to use and allows you to 
store, manipulate, analyze, and visualize data. It also supports databases, graphic and 
presentation features. It is a powerful research tool and needs a minimum of teaching. 
Spreadsheets offer the potential to bring the real numerical work alive and make statistics 
enjoyable. But the main disadvantage is that some advanced statistical functions are not 
available and it takes a longer computing time as compared to other specialized softwares. 

Excel workspace 

 

Data entry in spreadsheets 
• Data entry should be started soon after data collection in the field  
• The raw data collected should be entered directly into computer. Calculations (e.g. % dry 

matter) or conversions (e.g. kg/ha to t/ha) by hand will very likely result in errors and 
therefore require more data checking once the data are in MS-Excel. Calculations can be 
written in MS-Excel using formulae (e.g. sum of wood biomass and leaf biomass to give 
total biomass).  

 
Data checking 
One can use calculations and conversions for data checking. For example, if the collected data 
is grain yield per plot it may be difficult to see whether the values are reasonable. However, if 
these are converted to yield per hectare then one can compare the numbers with our scientific 
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knowledge of grain yields. Simple formulae can be written to check for consistency in the 
data.  For example, if tree height is measured 3 times in the year, a simple formula that 
subtracts 'tree height 1' from 'tree height 2'can be used to check the correctness of the 
data. The numbers in the resulting column should all be positive. We cannot have a shrinking 
tree! For new columns of calculated or converted data suitable header information (what the 
new column is, units and short name) at the top of the data should be included. 
 
Missing values 
In MS-Excel the missing values are BLANK cells. It is useful to know this when calculating 
formulae and summaries of the data. For example, when calculating the average of a number 
of cells, if one cell is blank MS-Excel ignores this as an observation (i.e., the average is the 
sum/number of non-blank cells). But if the cell contains a '0' then this is included in the 
calculation (i.e., the average is the sum/no. of cells). In a column of 'number of fruit per plot', 
a missing value could signify zero (tree is there but no fruit), dead (tree was there but died so 
no fruit), lost (measurement was lost, illegible.) or not representative (tree had been browsed 
severely by goats). In this example, depending on the objectives of the trial, the scientist 
might choose to put a '0' in the cells of trees with no fruit and leave blank (but add comments) 
for the other 'missing values'. 
 
Pivot Tables (to check consistency between replicates)  
Variation between replicates is expected, but some level of consistency is also usual. We can 
use pivot tables to look at the data. A pivot table is an interactive worksheet table that quickly 
summarizes large amount of data using a format and calculation methods you choose. It is 
called pivot table because you can rotate its row and column heading around the core data 
area to give you different views of the source data. A pivot table provides an easy way for you 
to display and analyze summary information about data already created in MS-Excel or other 
application. 
 
We can use our knowledge of what happened in the field to spot errors. In the example shown 
below, the grain yield of 21 for replicate 2 of treatment 5 is unusually high compared to the 
other two replicates of treatment 5. A check of the original data will show whether this plot 
really was this high yielding or whether a recording error has been made. In Fig.1, average of 
grain yield within each treatment and Block are shown. 
 

 
 
 

Fig. 1 - Pivot table showing average grain yield within each treatment and block 
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Scatter Plots (to check consistency between variates) 
We can often expect two measured variables to have a fairly consistent relationship with each 
other.  For example, 'number of fruits' with 'weight of fruits' or Stover yield plotted against 
grain yield.  To look for odd values we could plot one against the other in a scatter 
plot. Scatter plots are useful tools for helping to spot outliers.   
 
Fig. 2 shows a scatter plot of Stover plotted against grain yield. This plot shows that data lie 
from 0.0 to 10 units, with one suspicious observation with high grain yield (>20). Such errors 
could be trapped at data-entry if validation rules are set up. 
 

 
 

           Fig. 2 - Stover against grain yield 
 
Line Plots (to examine changes over time) 
Where measurements on a 'unit' are taken on several occasions over a period of time it may be 
possible to check that the changes are realistic. For example, Fig. 3 shows the changes over 
time for measurements of plant infection by a particular insect. We can see clearly that there 
is a gradual increase in the percentage of plant infection over time. However, on day 11, 
variety C records a much lower level. This suggests a problem in the data for that day and 
variety. A check back at the data will identify the doubtful value. 
 

 
 

Fig. 3 - Line plot to show infection of plants 
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Double Data Entry 
One effective, although not always practical, way of checking for errors caused by data entry 
mistakes is double entry. The data are entered by two individuals onto separate sheets that 
have the same design structure. The sheets are then compared and any inconsistencies are 
checked with the original data. It is assumed that the two data entry operators will not make 
the same errors. There is no 'built-in' system for double entry in MS-Excel. However, there 
are some functions that can be used to compare the two copies. An example is the DELTA 
function that compares two values and returns a 1 if they are the same and a 0 otherwise. To 
use this function we would set up a third worksheet and input a formula into each cell that 
compares the two identical cells in the other two worksheets. The 0's on the third worksheet 
will therefore identify the contradictions between the two sets of data. This method can also 
be used to check survey data but for the process to work the records must be entered in 
exactly the same order in both sheets. If a section at the bottom of the third worksheet 
contains mostly 0's, this could indicate that you have omitted a record in one of the other 
sheets. 
 
Preparing data for export to a statistical package 
Statistical analysis of research data usually involves exporting the data into a statistical 
package such as GENSTAT, SAS or SPSS. These packages require you to give the MS-Excel 
cell range from which data are to be taken. In the latest editions of MS-Excel we can mark 
these ranges within MS-Excel and then transfer them directly into the statistical packages. 

• Highlight the data you require including the column titles (the codes which have been 
used to label the factors and variables).  

• Go to the Name Box, an empty white box at the top left of the spreadsheet. Click in this 
box and type a name for the highlighted range (e.g., Data). Press Enter. 

• From now on, when you want to select your data to export go to the Name Box and 
select that name (e.g. Data). The relevant data will then be highlighted. 

MS-Excel Help 
If you get stuck on any aspect of MS-Excel then use the Help facility. It contains extensive 
topics and by typing in a question you can extract the required information.  See the picture 
below for an example: 
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Features of MS-Excel 
Analytic Features 

• The windows interface includes windows, pull down menus, dialog boxes and mouse 
support 

• Repetitive tasks can be automated with MS-Excel. Easy to use macros and user 
defined functions 

• Full featured graphing and charting facilities 
• Supports on screen databases with querying, extracting and sorting functions 
• Permits the user to add, edit, delete and find database records 
 

Presentation Features 
• Individual cells and chart text can be formatted to any font and font size  
• Variations in font size, style and alignment control can be determined 
• The user can add legends, text, pattern, scaling and symbols to charts. 
 

Charts and Graphs 
A chart is a graphic representation of worksheet data. The dimension of a chart depends upon 
the range of the data selected. Charts are created on a worksheet or as a separate document 
that is saved with an extension XLS. MS-Excel automatically scales the axes, creates columns 
categories and labels the columns. Values from worksheet cells or data points are displayed as 
bars, lines, columns, pie slices, or other shapes in the chart. Showing a data in a chart can 
make it clearer, interesting and easier to understand. Charts can also help the user to evaluate 
his/her data and make comparisons between different worksheet values. 
 
Creating Chart 
• Select worksheet data 
 

   
 
• Choose “Insert” “chart” 
• Select “chart type” 
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• Different chart wizard dialog boxes will appear. Define titles, legends etc. 
 

 
 
The final screen of the Chart Wizard will give you the option of saving the graph either as its 
own sheet or as a part of the current sheet. First, give a name to your graph by typing your 
name of choice in the first white textbox. Finally, click on the little white circle to the left of 
the line “As new sheet”. 
 

 
 
• Click “Finish” 
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Sorting and Filtering 
MS-Excel makes it easy to organize, find and create report from data stored in a list. 
 

Sort: To organize data in a list alphabetically, numerically or chronologically. 
(i) To sort entire list 
• Select a single cell in the list 
• Choose “data” “sort” 
(ii) Sorting column from left to right 
• Choose the “option” button in the sort dialog box 
• In the sort option dialog box, select “sort left to right” 
• Choose “OK” 
Filter: To quickly find and work with a subset of your data without moving or sorting it. 
• Choose “Data” “Filter” “Auto Filter” 
• MS-Excel place a drop down arrow directly on the column labels of the list 
• Clicking arrow displays a list of all the unique items in the column 
 
Statistical Functions 
Excel’s statistical functions are quite powerful. In general, statistical functions take lists as 
arguments rather than single numerical values or text. A list could be a group of numbers 
separated by commas, such as (3,5,1,12,15,16), or a specified range of cells, such as (A1:A6), 
which is the equivalent of typing out the list (A1,A2,A3,A4,A5,A6).  
 
The function COUNT(list) counts the number of values in a list, ignoring empty or 
nonnumeric cells, whereas COUNTA(list) counts the number of values in the list that have 
any entry at all. MIN(list) returns a list’s smallest value, whereas MAX(list) returns a list’s 
largest value.  

 

The functions AVERAGE(list), MEDIAN(list), MODE(list), STDEV(list) all carry out the 
statistical operations you would expect (STDEV stands for standard deviation), when you 
pass a list of values as an argument.  

Create a formula 
Formulas are equations that perform calculations on values in your worksheet. A formula 
starts with an equal sign (=). For example, the following formula multiplies 2 by 3 and then 
adds 5 to the result: =5+2*3. The following formulas contain operators and constants: 
 
 

 Example formula What it does 

=128+345 Adds 128 and 345 

=5^2 Squares 5 
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• Click the cell in which you want to enter the formula.  
• Type = (an equal sign).  
• Enter the formula.  
• Press ENTER.  
 
Create a formula that contains references or names: A1+23 
The following formulas contain relative references and names of other cells. The cell that 
contains the formula is known as a dependent cell when its value depends on the values in 
other cells. For example, cell B2 is a dependent cell if it contains the formula =C2. 
 

Example formula What it does 

=C2 Uses the value in the cell C2 

=Sheet2!B2 Uses the value in cell B2 on Sheet2 

=Asset-Liability Subtracts a cell named Liability from a cell named Asset 

• Click the cell in which the formula enter has to be entered.  
• In the formula bar, type = (equal sign).  
• To create a reference, select a cell, a range of cells, a location in another worksheet, or a 

location in another workbook. One can drag the border of the cell selection to move the 
selection, or drag the corner of the border to expand the selection.  

• Press ENTER.  

Create a formula that contains a function: =AVERAGE(A1:B4) 
The following formulas contain functions:  
 

Example formula  What it does  

=SUM(A:A) Adds all numbers in column A 

=AVERAGE(A1:B4) Averages all numbers in the range 
 

• Click the cell in which the formula enter has to be entered.  
• To start the formula with the function, click “insert function” on the formula bar.  
• Select the function.  
• Enter the arguments. When the formula is completed, press ENTER.  
 
Create a formula with nested functions: =IF(AVERAGE(F2:F5)>50, SUM(G2:G5),0)  
Nested functions use a function as one of the arguments of another function. The following 
formula sums a set of numbers (G2:G5) only if the average of another set of numbers (F2:F5) 
is greater than 50. Otherwise it returns 0.  
 
Statistical analysis tools 
Microsoft Excel provides a set of data analysis tools — called the Analysis ToolPak — that 
one can use to save steps when you develop complex statistical or engineering analyses. 
Provide the data and parameters for each analysis; the tool uses the appropriate statistical or 
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engineering macro functions and then displays the results in an output table. Some tools 
generate charts in addition to output tables. 
 
Accessing the data analysis tools: To access various tools included in the Analysis ToolPak, 
click “Data Analysis” on the “Tools” menu. If the “Data Analysis” command is not available, 
we need to load the Analysis ToolPak “add-in” program. 
 

Correlation 
The “Correlation” analysis tool measures the relationship between two data sets that are 
scaled to be independent of the unit of measurement. It can be used to determine whether two 
ranges of data move together — that is, whether large values of one set are associated with 
large values of the other (positive correlation), whether small values of one set are associated 
with large values of the other (negative correlation), or whether values in both sets are 
unrelated (correlation near zero).  
 
If the experimenter had measured two variables in a group of individuals, such as foot-length 
and height, he/she can calculate how closely the variables are correlated with each other. 
Select “Tools”, “Data Analysis”. Scroll down the list, select “Correlation” and click OK.  

 

A new window will appear where the following information needs to be entered:  
 
Input range. Highlight the two columns of data that are the paired values for the two 
variables. The cell range will automatically appear in the box. If column headings are 
included in this range, tick the Labels box.  
 
Output range. Click in this box then select a region on the worksheet where the user want the 
data table displayed. It can be done by clicking on a single cell, which will become the top left 
cell of the table.  
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Click OK and a table will be displayed showing the correlation coefficient (r) for the data. 
 

CORREL(array1, array2) also returns the correlation coefficient between two data sets. 
 
Covariance 
Covariance is a measure of the relationship between two ranges of data. The “covariance” tool 
can be used to determine whether two ranges of data move together,  i.e., whether large values 
of one set are associated with large values of the other (positive covariance), whether small 
values of one set are associated with large values of the other (negative covariance), or 
whether values in both sets are unrelated (covariance near zero). 
 

To return the covariance for individual data point pairs, use the COVAR worksheet function. 
 
Regression 
The “Regression” analysis tool performs linear regression analysis by using the "least 
squares" method to fit a line through a set of observations. You can analyze how a single 
dependent variable is affected by the values of one or more independent variables. For 
example, one can analyze how grain yield of barley is affected by factors like ears per plant, 
ear length (in cms), 100 grain weight (in gms) and number of grains per ear.  
 
Descriptive Statistics 
The “Descriptive Statistics” analysis tool generates a report of univariate statistics for data in 
the input range, which includes information about the central tendency and variability of the 
entered data. 
 
Sampling 
The “Sampling” analysis tool creates a sample from a population by treating the input range 
as a population. When the population is too large to process or chart, a representative sample 
can be used. One can also create a sample that contains only values from a particular part of a 
cycle if you believe that the input data is periodic. For example, if the input range contains 
quarterly sales figures, sampling with a periodic rate of four places values from the same 
quarter in the output range. 
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Random Number Generation 
The “Random Number Generation” analysis tool fills a range with independent random 
numbers drawn from one of several distributions. We can characterize subjects in a 
population with a probability distribution. For example, you might use a normal distribution 
to characterize the population of individuals' heights, or you might use a Bernoulli distribution 
of two possible outcomes to characterize the population of coin-flip results. 
 
ANOVA: Single Factor 
“ANOVA: Single Factor” option can be used for analysis of one-way classified data or data 
obtained from a completely randomized design. In this option, the data is given either in rows 
or columns such that observations in a row or column belong to one treatment only. 
Accordingly, define the input data range. Then specify whether, treatments are in rows or 
columns. Give the identification of upper most left corner cell in output range and click OK. 
In output, we get replication number of treatments, treatment totals, treatment means and 
treatment variances. In the ANOVA table besides usual sum of squares, Mean Square, F-
calculated and P-value, it also gives the F-value at the pre-defined level of significance. 
 
ANOVA: Two Factors With Replication 
This option can be used for analysis of two-way classified data with m-observations per cell 
or for analysis of data obtained from a factorial CRD with two factors with same or different 
levels with same replications.  
 
ANOVA :Two-Factors Without Replication 
This option can be utilized for the analysis of two-way classified data with single observation 
per cell or the data obtained from a randomized complete block design. Suppose that there are 
‘v’ treatments and ‘r’ replications and then prepare a v × r data sheet. Define it in input range, 
define alpha and output range. 
 
t-Test: Two-Sample Assuming Equal Variances:  
This analysis tool performs a two-sample student's t-test. This t-test form assumes that the 
means of both data sets are equal; it is referred to as a homoscedastic t-test. You can use t-
tests to determine whether two sample means are equal. TTEST(array1,array2,tails,type) 
returns the probability associated with a student’s t test. 
 

t-Test: Two-Sample Assuming Unequal Variances:  
This t-test form assumes that the variances of both ranges of data are unequal; it is referred to 
as a heteroscedastic t-test. Use this test when the groups under study are distinct.  
 
t-Test: Paired Two Sample For Means:  
This analysis tool performs a paired two-sample student's t-test to determine whether a 
sample's means are distinct. This t-test form does not assume that the variances of both 
populations are equal. One can use this test when there is a natural pairing of observations in 
the samples, like a sample group is tested twice - before and after an experiment. 
F-Test Two-Sample for Variances 
The F-Test Two-Sample for Variances analysis tool performs a two-sample F-test to compare 
two population variances. For example, you can use an F-test to determine whether the time 
scores in a swimming meet have a difference in variance for samples from two teams. 
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FTEST(array1, array2) returns the result of an F-test, the one tailed probability that the 
variances of Array1 and array 2 are not significantly different. 
 
Transformation of Data  
Most commonly used transformations in the analysis of experimental data are Arcsine, 
Logarithmic and Square root. These transformations of data can be carried out using the 
following options. 
 

Arcsine (ASIN) 
It gives the arcsine of a number. The arcsine is the angle whose sine is number and this 
number must be from -1 to 1. The returned angle is given in radians in the range 2/π−  to 

2/π . To express the arcsine in degrees, multiply the result by 180/π . For this go to the CELL 
where the transformation is required and write =ASIN (Give Cell identification for which 
transformation to be done)* 180*7/22 and press ENTER. Then copy it for all observations. 
 
Example: ASIN (0.5) equals 0.5236 (π /6 radians) and ASIN (0.5)* 180/PI equals 30 
(degrees). 
 
Logarithmic (LN) 
It gives the natural logarithm of a positive number.  Natural logarithms are based on the 
constant e (2.718281828845904). For this go the CELL where the transformation is required 
and write = LN(Give Cell Number for which transformation to be done) and press ENTER. 
Then copy it for all observations. 
 

Example: LN(86) equals 4.454347, LN(2.7182818) equals 1, LN(EXP(3)) Equals 3 and 
EXP(LN(4)) equals 4. Further, EXP returns e raised to the power of a given number, LOG 
returns the logarithm of a number to a specified base and LOG 10 returns the base-10 
logarithm of a number. 
 
Square Root (SQRT) 
It gives square root of a positive number. For this go to the CELL where the transformation is 
required and write = SQRT (Give Cell No. for which transformation to be done = 0.5) and 
press ENTER. Then copy it for all observations. However, if number is negative, SQRT 
return the #NUM ! error value. 
 

Example: SQRT(16) equals 4, SQRT(-16) equals #NUM! and SQRT(ABS(-16)) equals 4. 
 
Sum(SUM) 
It gives the sum of all the numbers in the list of arguments.  For this go to the CELL where 
the sum of observations is required and write = SUM (define data range for which the sum is 
required) and press ENTER. Instead of defining the data range, the exact numerical values to 
be added can also be given in the argument viz. SUM (Number 1, number2,…), number 1, 
number2,… are 1 to 30 arguments for which you want the sum. 
 

Example: If cells A2:E2 contain 5, 15,30,40 and 50; SUM(A2:C2) equals 50, SUM(B2:E2,15) 
equals 150 and SUM(5,15) equals 20. 
Some other related functions with this option are: 
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AVERAGE returns the average of its arguments, PRODUCT multiplies its arguments and 
SUMPRODUCT returns the sum of the products of corresponding array components. 
     
Sum of Squares (SUMSQ) 
This gives the sum of the squares of the list of arguments. For this go to the CELL where the 
sum of squares of observations is required and write = SUMSQ (define data range for which 
the sum of squares is required) and press ENTER.  
 
Example: If cells A2:E2 contain 5, 15, 30, 40 and 50; SUMSQ(A2:C2) equals 1150 and 
SUMSQ(3,4) equals 25. 
 
Matrix Multiplication (MMULT) 
It gives the matrix product of two arrays, say array 1 and array 2. The result is an array with 
the same number of rows as array1, say a and the same number of columns as array2, say b. 
For getting this mark the a × b cells on the spread sheet. Write =MMULT (array 1, array 2) 
and press Control +Shift+ Enter. The number of columns in array1 must be the same as the 
number of rows in array2, and both arrays must contain only numbers. Array1 and array2 can 
be given as cell ranges, array constants, or references. If any cells are empty or contain text, or 
if the number of columns in array1 is different from the number of rows in array2, MMULT 
returns the ≠VALUE! error value. 
 

Determinant of a Matrix (MDETERM) 
It gives the value of the determinant associated with the matrix. Write = MDETERM(array) 
and press Control + Shift + Enter. 
 
Matrix Inverse (MINVERSE) 
It gives the inverse matrix for the non-singular matrix stored in a square array, say of order p. 
i.e., an array with equal number of rows and columns. For getting this mark the p × p cells on 
the spread sheet where the inverse of the array is required and write = MINVERSE(array) and 
press Control + Shift + Enter. Array can be given as a cell range, such as A1:C3; as an array 
constant, such as {1,2,3;4,5,6;7,8,8}; or as a name for either of these. If any cells in array are 
empty or contain text, MINVERSE returns the ≠VALUE! error value.  
 
Example: MINVERSE ({4,-1;2,0}) equals {0,0.5;-1,2}and MINVERSE ({1,2,1;3,4,-1;0,2,0}) 
equals {0.25, 0.25,-0.75;0,0,0.5;0.75,-0.25,-0.25}. 
 
Transpose (TRANSPOSE) 
For getting the transpose of an array mark the array and then select copy from the EDIT 
menu.  Go to the left corner of the array where the transpose is required.  Select the EDIT 
menu and then paste special and under paste special select the TRANSPOSE option.  
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Exercises on MS-Excel 
 
1. Draw line graph and bar diagram for the following data: 

year height(cm) diameter
1981 21 5 
1982 34 8 
1983 11 9 
1984 13 3 
1985 15 2.4 
1986 55 5.5 
1987 30 6.9 
1988 50 9.1 
1989 23 10 
1990 22 2.5 
1991 37 3.4 
1992 38 6.2 
1993 37 7 
1994 11 8.1 
1995 20 9 
1996 16 3.7 
1997 54 9 
1998 33 4 
1999 12 6.7 
2000 19 7.7 

 
2. Let A, B and C be three matrices as follows: 

 A
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

31113
51938
27653
91642

B 

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

=

18
91
42
75
31

   C

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

=

55821
16632
75532
88763
48132

 

Find (i) AB (ii) C-1  (iii) A   (iv) AT.  
 
3. Consider the following data on various characteristics of a crop: 
 

pp ph ngl yield 
142 0.525 8.2 2.47 
143 0.64 9.5 4.76 
107 0.66 9.3 3.31 
78 0.66 7.5 1.97 
100 0.46 5.9 1.34 
86.5 0.345 6.4 1.14 
103.5 0.86 6.4 1.5 
155.99 0.33 7.5 2.03 
80.88 0.285 8.4 2.54 
109.77 0.59 10.6 4.9 
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61.77 0.265 8.3 2.91 
79.11 0.66 11.6 2.76 
155.99 0.42 8.1 0.59 
61.81 0.34 9.4 0.84 
74.5 0.63 8.4 3.87 
97 0.705 7.2 4.47 
93.14 0.68 6.4 3.31 
37.43 0.665 8.4 1.57 
36.44 0.275 7.4 0.53 
51 0.28 7.4 1.15 
104 0.28 9.8 1.08 
49 0.49 4.8 1.83 
54.66 0.385 5.5 0.76 
55.55 0.265 5 0.43 
88.44 0.98 5 4.08 
99.55 0.645 9.6 2.83 
63.99 0.635 5.6 2.57 
101.77 0.29 8.2 7.42 
138.66 0.72 9.9 2.62 
90.22 0.63 8.4 2 

 
(i) Sort yield in ascending order and filter the data ph less than 0.3 or greater than 0.6 

from the data. 
(ii) Find the correlation coefficient and fit the multiple regression equation by taking 

yield as dependent variable. 
 
4. Examine whether the average performance of  diet A and diet B are equal using t-test 

from the following data: 
  

diet A diet B 
25 44 
32 34 
30 22 
34 10 
24 47 
14 31 
32 40 
24 30 
30 32 
31 35 
35 18 
25 21 
 35 
 29 
 22 

 
 



Ms-Excel: Statistical Procedures 

 I-24

 
5. Carry out the RBD analysis for the data given: 

 
  
 

 
  

 

RepI RepII RepIII RepIV 
5113 5398 5307 4678
5346 5952 4719 4264
5272 5713 5483 4749
5164 4831 4986 4410
4804 4848 4432 4748
5254 4542 4919 4098


