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Getting Started

If SSC-Stat has not already been installed, download the zip file and extract all files to a suitable
location on your computer’s hard drive. The zip file will include the following:

o A copy of the Add-In file — SSC-Stat v2.18.xla
e A copy of this tutorial — SSC-Stat v2.18 Tutorial.pdf
e The data file needed for the tutorial — survey.xls
o A compiled copy of the help file — SSC-Statv2.18.chm
All four of these files should be stored in the same folder on your PC.

For those using Excel 2007 click the Office button in the top left hand corner and use Excel
Options = Add-Ins. At the bottom of the dialogue box select Manage Excel Add-Ins, then click
Go. If you have installed the add-in to the default folder then SSC-Stat V2.18 should appear in
the list of available Add-ins — in this case tick the check box and click OK. Otherwise use the
Browse button to find the folder where the files were installed and select the file SSC-Stat
V2.18.xla. An extra item, called Add-Ins, is added to the Excel ribbon bar. On the Add-in ribbon
you will find the SSC Stat menu.

For those using Excel 2010 click on File = Options = Add-Ins then press the Go button. If you
have installed the add-in to the default folder, then SSC-Stat V2.18 will appear in the list of
available Add-ins; in this case tick the check box and click OK. Otherwise use the Browse button
to find the folder where the files were installed and select the file SSC-Stat V2.18.xla. An extra
item called Add-Ins is added to the Excel ribbon bar. On the Add-ins ribbon you will find the SSC
Stat menu. You will probably find you need to close and re-open Excel before the new tab will
appear.

If you are using a standalone computer, you need to go through this process only once: the add-in
will automatically be available each time you subsequently load Excel. However, if you are using a
computer in a public lab, you might need to re-load the Add-in at the start of every new session.

How to use this tutorial

The Tutorial assumes some prior knowledge of Excel. You will need to look elsewhere for
introductory information on using Windows, managing files and working with Excel.

If you already have knowledge of Excel, you could follow the ‘quick tour’, which comprises
Sections 1 to 3. Then learn to use SSC-Stat’s help system, as described in Section 6.

The “full tour’ involves working through all the Sections and examples, ideally in sequence.

If you are experienced in both computing in general and Excel in particular, you could still gain
some useful knowledge from this Tutorial.

This tutorial is also available in the SSC-Stat add-in via the menu selection Add-Ins = SSCstat
= General = Tutorial (PDF).

Typographical Conventions

Variable names and file names are given in italics, e.g. Yield, Village, Nanda, Fertiliser, survey.xIs.

Menu or ribbon options, text on buttons and shortcut keys, and other information on dialogue
boxes appear in the text in bold face, e.g. SSC-Stat = General, [F1].
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1. Introduction

SSC-Stat is an add-in that extends the facilities within Excel for data management and statistical
analysis. It is shown in Fig. 1a.

Fig. la. Aview of Excel showing SSC-Stat’s main analysis menu (Excel 2013)

(] s survey.xls [Compatibili
FILE HOME INSERT PAGE LAYOUT  FORMULAS DATA  REVIEW  VIEW DEVELOPER  OFFICETAB = ADD-INS

SSCstat ~
General »
Manipulation »
N Visualisation
Analysis 4 Descriptive Statistics

T y Summary Statistics
B Bookl |Hisurve = - e

A B F G H | J K L h
1 |village " Field ariety | Yield infected insects
2 |Sabey P d 536 yes 144
3 Sabey One-Sample Proportion d 446 yes 240
4 |Sabey Two-Sample Proportion d S0.7 no 0
5 |Sabey y Help ad 336 yes 489
6 |Sabey | —— P 2 621 no 0
7 | Sabey 10 4 15 2052 Trad 306 no 0
5 |Sabey 38 4.5 23 =2 Cld 37.7 no 0
9 | Sabey 11 35 0 1. none Trad 24 3 no 0
10 | Sabey 14 5 23022 New 56.8 no 0

SSC-Stat is designed to support good statistical practice, which encourages exploration of the
structure and relationships in the data using informative summaries, tables and graphs. Only when
this has been done is it sensible to conduct more formal statistical analyses. We use SSC-Stat to
support our use of Excel both to teach statistics and for data analysis.

In this tutorial we use an example dataset from a survey of rice production, stored in the survey.xls
workbook distributed with SSC-Stat and stored in the SSC-Stat folder on your computer. The
dataset is shown in Fig. 1a. We assume the reader of this tutorial is already an Excel user, so we
do not need to show how to type data, nor how to use Excel for simple calculations.

1.1. Datatypes

The data for analysis commonly include columns of two types.

. Columns containing numbers for analysis: we call them ‘variates’. These are values that
investigators measure in their study. In the rice data, the columns named Fertiliser, Yield
and infected are examples.

. Columns that indicate to which category a row of data belongs: we call these ‘factors’. They
may be coded as 1, 2, 3, etc., or given as text, for example Male, Female. These are values
that investigators record as characteristics of each outcome: in the rice data, Village,
Fertlevel and Variety are examples. These give structure to data.

1.2. Sections of this guide

We describe the characteristics of the survey, both to outline the data in this tutorial and to allow
you to use your own examples instead.

In the survey shown in Fig. 1a there are 36 ‘cases’ or rows of data. Nine measurements have been
taken, so there are nine columns of data. The first row in Fig. 1a, gives the name of each column.
The data are arranged in a single rectangular form that Excel calls a ‘list’.
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This is the layout that we assume in SSC-Stat. It is also a data layout that can easily be
transferred to a statistics package or any other software.

We explain how to define the ‘data area’ in Section 2. Then we consider analyses, using SSC-
Stat’s Visualisation (or graphics) menu and Analysis menu in Sections 3 and 4.

In Section 3 we look at simple descriptive analyses, when we process just single columns of the
data. We first look at the yields (a continuous variable or variate), and then at the varieties used (a
factor or categorical variable).

In Section 4 we examine two or more columns together. If you wish to follow the steps using your
own data, you will need two categorical columns corresponding to Village and Variety in Fig. la.
You will also need two quantitative columns like Fertiliser and Yield.

In Section 5 we illustrate the facilities in SSC-Stat for (re)organising the data. In Section 6 we
describe the help facilities in SSC-Stat.

SSC-Stat is designed to extend, rather than replace the facilities in Excel that support statistical
analysis. We will use some of these in-built facilities, like filters, at appropriate points in this
tutorial.

2. The data area

We compare one aspect of a statistics package with the use of Excel for statistical analyses, to
explain why we need an option to define the data area.

In a statistics package the results appear in a window separate from that of the spreadsheet (see
Fig. 2a). Hence the software knows where the data are stored all the time. The columns available
for analysis are only those in the active worksheet.

Fig. 2a. Atypical statistics package (here Instat) has a separate window for results

i )
IM5 =
Instat+ for Windows A E]@
File Edit 3Submit Manage Graphics Stakistics  Climatic  Mwindow  Help e
DexEES » ® X = » | 7
@ Commands and Cutput g@
Columnz l Conhstantz l St[ingg l Labelz l Title: |HiCE EUMvEY data
}1-F | W2s | W3 [ W }8-F | ke | ®T-F ([a]| )] L o
Vilage | Field | Size | Fert | Yariaty | Yield | Fertgrp Descriptive Statistics
1 SABEY 3 2 25 0LD B3E »dowt
2 |saBEY 13 5 150LD 446 5-2cwt DESZ X6
3 [SABEY 4 5 3 0LD B0.7 2wt Col Vield
4 |saBEY 200 15 1 TRAD | 336 52cwt fiumn e
5 |SABEY 19 b 25 HEwW B2 1) »2owmt )
Mo, of obszerwvations 36
E |SABEY 10 4 1.5 TRAD 306 B-2owmt - 19.1
7 |seBEY 5 45 200 | 37 s2owt S 2 1
8 |saBEY | 11 35 0 TRAD | 24.3 Oowt Rane 13
3 |saBEY 14 5 ZMEW | 568 »2owt Mean a0, 581
10 [SABEY 12 45 25 0LD B33 »dowt 3td. dewiation 11.895
11 |KESEM 9 15 2 0LD 404 2wt
12 |KESEM 8 7 0 TRAD | 25.8 Ocwt Il
13 [KESEHM 1 25 15/0LD 407 B-2owmt
14 [KESEM 4 a 0 TRAD 27 6 Ocwat
15 [KESEM B 45 25/0LD 487 rZowt | [ap
Current “Worksheet: SURWEY WOR Server ieady Wwiamings On

In Excel, any results are either sent to a new sheet or simply placed alongside the data in the
same sheet. Thus Excel does not differentiate clearly between data and results. To simplify the
analysis it is therefore often useful to start by specifying the location of the data.
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To define the data area in the survey worksheet, select (make active) any cell within the data list.
Then use General = Define Data Area to bring up the SSC-Stat dialogue box. Click on the button
to Put Current Area into Standard Area and choose the 2nd option, i.e. Display Columns in the
Standard Area before the Current Area, as shown in Fig. 2b.

Fig. 2b. Defining the data area in SSC-Stat

-
Define or Change Data Area

Standard Data Area:

A

| [survey. xls]Dataldas 141437

Current Dakta Area For this worksheet:

[

| $a41:41437

Put Current Area inko Standard

Area

Order of searching data areas

(" Display columns in Standard

(" Display columns in Current &rea anly

Area only

[v Expand Standard Area automatically

Help

Cancel

(" Display columns in Current Area before Standard Area

{* Display columns in Standard Area before Current &rea

(8]4

This data area definition step is optional. In the next sections we will analyse the data and put
results in further worksheets in the workbook. If you do not define a data area, you must always
return to the data sheet before doing a new analysis.

3. Simple descriptive methods

This section shows how to summarise single columns of data using the menus and dialogues.
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3.1. Analysing yields

Fig. 3a. Visualisation = Boxplot Fig. 3b. Simple boxplot
- 1
ouRpIt % Boxplot of Yield
Yariahlels) to plak | By Factor(s Flot ptions 70
O Siz= ﬂ
[0 Fertiliser | Cisplay outliers 60 —
O Fertlewvel
O variety 50 1
Yield [ Jain medians a0
O infected -
Y 20 -
Cuktpuk options B J
20
£ Existing range Range: | J 10
(% Mew waorksheet Sheek name: | ]
(™ Mew workbook Bl M. | Yield
[ Walues only dinked by default) Help Cancel QK

Use Visualisation = Boxplot as shown in Fig. 3a. Tick Yield as the variable to plot and press

OK. The resulting boxplot is shown

in Fig. 3b.

To help understand a boxplot, stay on this sheet and use the Analysis = Descriptive Statistics
dialogue as shown in Fig. 3c. If there are no columns of data, i.e. if the dialogue is as in Fig. 3d,
then you probably did not define the data area, as described in Section 2.1

Fig. 3c. Analysis = Descriptive Statistics, with Additional statistics

-~

Descriptive statistics

X

=,

Presentation options
v Sort: columns

Outpuk options

[ Yalues anly (linked by default)

Book name: |

Mumber of Sig. Figs. 4

v yarigble(s) [ By Factoris) Standard statistics

O village " [ Mo of numeric values
[ Fied [ Mo of non-blanks

0O Siee [ Mo of blanks

O Ferlz:liserI ™~ Tokal

Fertleve

E Variety | Mean

vield . [ standard deviation

1 » Iv Additional statistics

Help | Cancel

R : |

{* Ewisting range ange | Booplob 14E44 J
" Mew worksheet Sheet narne: |

" Mew workbook

Ik

[ Range

v Maimurm

v Iiminaurn

v Median

v Quartiles

[ Skewness/Kurtosis
[ Sums of squares

[ Coeff, of variation

[ Percentiles

[ Proportions

Cther Funckion:

1 Either define the data area, or return to the data sheet. From the data sheet you can specify that the results should be

put on the same sheet as the boxplot.
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Fig. 3d. Part of the Descriptive statistics Fig. 3e. Results from the dialogue
dialogue if data area is undefined (compare with boxplot)
Descriptive statistics Descriptive Statistics
¥ Wariable(s) [ Yield
Minimum 191
Lower Quartile 30.35
Median 4055
Upper Quartile 4885
Maximum 621

Presentation options
v Sark calurims

Tick Yield as the variable to be summarised and check the box to give additional statistics. Then
tick the checkboxes to give the minimum, maximum, median and the quartiles, as shown in
Fig. 3c. Also click the option to put results on the same sheet, so that you can compare the
numerical results with the boxplot. Click OK.

Part of the results sheet is shown in Fig. 3e. This may be used to explain that a boxplot in Fig. 3b
is a 5-number summary, where the ‘box’ shows the interquartile range. The lines — often called
‘whiskers’ — extend to the minimum and maximum.

To explore the options of this dialogue further return to the Analysis = Descriptive Statistics
dialogue. Tick to request percentiles and type | 0 25 50 75 100 | in the box, as shown in Fig. 3f.
(Rest the mouse pointer on the percentiles box: a tool-tip will guide you on what to type.) Finally,
change the number of significant figures to 3 and press OK to get the results shown in Fig. 3g.

Fig. 3f. Descriptive statistics again Fig. 3g. Percentiles

Factor(s) standard statistics Descriptive Statistics
[ Mo of numeric values | Range Yield
™ Mo of non-blarks L Mo 0% Percentile 19.1
| Mo of blanks :: :'T'um 25% Percentile 30.35
[ Taokal = 'af-' 50% Percentile 40.55
[ Mean | Quartiles 75% Percentile 4385
™ ctandard deviation [ skewness/Kurtosis 100% Percentile 621

[ Sumns of squares

v Additi | skakiski
HENSESLEHEHES | Coeff. of variation

Iv Percentiles

| 0255075 100

Mumber of Sig. Figs. 3

Check you follow the results. Note that when you ask for the 0% percentile, SSC-Stat simply gives
the minimum value.

3.2. Tolink or notto link?

One advantage of using a spreadsheet for statistical work is that the data and results can be
‘linked’. To explain what this means:

. return to the data sheet
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° change the first yield from 53.6 to 153.6

° return to the results sheet.

You should see that some of the results (for example the boxplot and the maximum value) have
changed automatically. The new boxplot is shown in Fig. 3h.

Fig. 3h. Boxplot with an extreme value

Boxplot of Yield
174
150 -

130 +
110 4
90 +
70 4

50 4 |

I
30 -

1
10

Now return to the data sheet and use Visualisation = Boxplot again. Tick the option to display
the outliers. The dialogue should be as shown in Fig. 3i. Notice that now you do not have the
option of linking. Press OK to give the boxplot in Fig. 3j. This shows the outlier clearly as a
separate point.

Fig. 3i. Visualisation = Boxplot with outlier Fig. 3j. Boxplot with outlier marked
t Ty
Boxplot Dy Boxplot of Yield
'u'arial:ule.{sjl et By factorts) Plot options 180
O = =l . 160 - "
O Fertiliser .
: 140
O Fertlevel % Dico =
O variety Isplay Means 120 -
ield [ Join medians 100 -
[0 infected Jﬂ 80 -
_‘l_l / 60 - T
Quktput options 40 I - I
Range: 20 T
" Existing ranage ang= | J .
* Mew worksheet Sheet name: | ]
(™ Mew workbook Book name: | Yield
Ll Help | Cancel K,

Now return to the data sheet again and correct the first value of Yield back to 53.6. Then look at
the two result sheets. You will see that the first boxplot (Fig. 3h) has changed, but the second
boxplot (Fig. 3j) has not.
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3.3. Hidden data

In this section we use some of Excel’'s standard features in conjunction with SSC-Stat.

Marking a set of rows and using Format = Row = Hide will hide these rows from view. Columns
can be hidden in a similar way. You can also hide rows in Excel's lists by using filters. The SSC-
Stat dialogues always ignore hidden rows or columns. This feature adds greatly to the power of
Excel for analysis. It can be used to eliminate rows where data are missing or to restrict analysis to
a defined subset of the data.

If your data area also includes rows of results (which we do not recommend) then you can hide
these rows before analysing the data.

Fig. 3k. Selecting one village in Excel 2007 Fig. 3l. Summary for selected village

A B c D A B

1 Village [~ | Field| = | Size x| Fertili > || 1 |Descriptive Statisti::s!
‘El SortAtoZ : § Vield
z . ielc
Sort Zto A : . C
Al sotz 4 |0% Percentile 258
sort by Color / 5 |25% Percentile 39.35
E 50% Percentile 42 55
) 7 75% Percentile 48.53
g [100% Percentile 614
Text Filters L4 0
] (Select All)
[Jkesen
[#] Manda
[ Miko
[]5abey
[ OK ] [ Cancel

As an example, we restrict the analysis to the village of Nanda. Use Data = Filter, click on the
triangle in the Village cell (Fig. 3k) and deselect all the villages except Nanda. (Click Select All to
deselect all villages, then click Nanda). Nanda becomes the only village shown. Notice that the
row number changes its colour to blue, indicating there are hidden rows. To select a single village
in Excel 2003 use Data = Filter = Autofilter, click on the triangle in the Village cell and select
the village you want (Nanda in our case).

Now recall the SSC-Stat Analysis = Descriptive Statistics dialogue box and click OK. SSC-
Stat remembers the previous settings, so simply change the option to write the results to a new
sheet. The results in Fig. 3| are now different because they come from the subset of 14 rows of
data from Nanda village.

3.4. More percentiles and proportions

Depending on the context, percentiles other than the quartiles may be of interest. Imagine the
Yield column contains measurement of a substance whose high levels are toxic. Thus the upper
guartile is no longer a satisfactory summary because a quarter of the values are higher than it. In
this context, it is common to use higher percentiles like 90% or 95%.

First, use Data = Filter again to turn off the filtering and hence use all the data.
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To obtain specific percentiles, return to the Analysis = Descriptive Statistics dialogue box, tick
percentiles and type 90 95| in the box, then click OK. The relevant results are shown in Fig. 3m.

Fig. 3m. More percentiles Fig. 3n. Calculating proportions
A, B A B
1 |Descriptive Statistic5! 1 | Descriptive Statistics !
2 2
3 Yield 3 Yield
4 190% Percentile bT.T74 4 Proportion of values < 45 0.6667
5 |95% Percentile 59.83 5 |Proportion of values <= 55 0.8333
R r

Thus only 10% of data is higher than 57.8 and only 5% of data are higher than 59.8 g/ha.?

There are also situations in which it is of interest to know the proportion of data below or above
given values. Say that in order to boost productivity, the central government has established that a
province qualifies for incentives if at least 60% of its yields are lower than 45 g/ha and for extra
incentives if at least 90% of its yields are lower than 55 g/ha.

In the Analysis = Descriptive Statistics dialogue box select Yield as variable to describe, tick
proportions and type 45 55| in the box. Pressing OK gives the results in Fig. 3n.

Thus the province qualifies for incentives, as more than 60% of its yields are lower than 45 g/ha
but not for the extra incentives, as less than 90% of its yields are lower than 55 g/ha.

3.5. Analysing qualitative or categorical data: factors

Factors are qualitative or categorical variables, namely codes that indicate to which group a row
belongs. So summaries like percentiles may be meaningless for factors, whereas frequency
counts give a more relevant description.

The number of categories (or levels) of a factor and the frequency of each category are important
characteristics of a dataset. How many varieties were there in our survey and how many farmers
used each variety?

Fig. 30. Analysis = Summary Fig. 3p. Resulting output
6 - 3 A B C
SRRy SRS 1 "..-'arietv_Cnuntﬁ.ll SoCountAll
[ Wariablels) W By Fackor(s) Standard statistics 2 | New 4 111
O] vilage 3 Qi 17 47 2
4 Trad 15 4.7
O Fertlevsl Iv Mo aof non-blanks -
Variety [ Mo of blanks
[0 infected
O Field
O Sie= - [ Curmulativess
4 | 3
Presentation options
Iv Saort colurnns Murnber of Sig. Figs, | =

Use the Analysis = Summary Statistics box as shown in Fig. 30. Un-tick the Variables box, and
the By factor(s) box will become ticked automatically. Select Variety, request the statistic No of
non-blanks and % non-blanks. Then click OK to give the results in Fig. 3p.

2 There is no agreed way of calculating percentiles. The differences between the different methods occur, because of the
need to interpolate between successive observations to give the required percentile. In the SSC-Stat help we describe
the method used in Excel.
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Now use the Visualisation = Category-Value Plot dialogue as shown in Fig. 3g. If you click OK

you have a simple bar chart as in Fig. 3r. Return to the dialogue and try other options, for
example, a line chart.

Fig. 3g. Visualise => Category-Value Plot Fig. 3r. Column chart

Category-Value Plot Column Chart of CountAll against
Value variable(s) Cakegory variable [ By Fackor(s) Variety(Summarylal)

O Variety(Dataj O Size j 20 -

O vied Q)  Fertiliser =

O infected O vield

O insects O insects 15 A

O variety(Sumn ®f =

Countall O £ 17 -

O c“=Courtal - O %wCountall - =

A 2 4 E

Chart options 57
e by pe I Stacked 7 -
Calumn -
Mew Cld Trad

Variety(Summary!al)

We now make a deliberate mistake in the factor column, to see how it is reflected in the analysis:
o return to the data sheet

° change the first value in the Variety column from Old to Oldie

o use the Analysis = Summary Statistics dialogue again.

The resulting output is in Fig. 3s. It shows that any spelling mistake in the codes typed into a
category, or factor column, results in a new category. The type of summary shown in Fig. 3s is a
useful exploratory tool to check on this possibility, prior to the formal analysis.

Fig. 3s. Output following mistyping of a variety

A B C
1 ".;’arietv_CDL||1tf'l.l S CountAll
2 |Mew 4 1.1
3 |0 16 44 4
4 Oldie 1 2.7a
5 |Trad 15 417
g

Correct the mistake before continuing. Here, as the summary in Fig. 3s indicates there is a single
wrong value it is easy to retype. In general, to do this one would use Excel’s standard Edit =

Replace facilities. In Excel 2007 this is the Editing = Find&Select =Replace facility on the
Home ribbon.

3.6. More on frequencies

In the survey data the column of fertiliser may be treated either as an ordinary column of data or
as a factor. We look at it here as a factor. To find how many different amounts of fertiliser farmers
used, return to the SSC-Stat Analysis = Summary Statistics dialogue box, tick Fertiliser instead
of Variety and tick the box to give cumulative percentages as shown in Fig. 3t. The results are
shown in Fig. 3u. (We used Format = Cells to specify one decimal place for the percentages.)
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Fig. 3t. Analysis = Summary Statistics

Fig. 3u. Ordered categories with

percentages
" . [ A D
Summary statistics W — . :
7 . 1 Ferhlmer_Cnuntﬁ.Il o CountAll CumeAll
[ Yariablefs) ¥ B Factors) Standard skatistics 2 1] g 25 250
O] variety ﬂ 3 0.5 2 5.56 206
O infected I+ Mo of non-blanks % ,1_ 2 2 :E ,3_6 1
O Field ™ Mo of blanks 2 1> ° 1.7 528
[0 Siee B Z o 222 a0
Fertiliser W % non-blanks 7 2.3 6 16.7 97
O ves | e 1 N N - N
4 3
Presentation options
v Sart calumns Mumber af Sig. Figs, E]

Thus, a quarter of farmers applied no fertiliser, just over half applied no more than 150 kg/ha and
three quarters applied no more than 200 kg/ha.

There are just 7 quantities of fertiliser because there are several repeats of each quantity. Though
it may be tempting to consider this data column as qualitative, the repeats are the results of
farmers using whole 50 kg bags. So it also makes sense to consider it as a categorical variable, as
we do in Section 4.

3.7. Tidying up

You have now produced many sheets of results. Delete the sheets before proceeding to the next
section. One way is to use hold down <Ctrl> with the mouse click to mark the tab at the bottom of
all the sheets except the one with the data. Then use Edit = Delete sheet. In Excel 2007 use
Home = Cells = Delete = Delete sheet.

3.8. Review of points covered so far

() You should have found that it was easier than you expected to get the results. Hence your
future analyses can concentrate on deciding what you should do, rather than how to do it.

(i)  Why was it relatively easy to get the results? One reason is the extra facilities provided by
SSC-Stat. But a second — and perhaps more important — reason is that the data were well
organised before we started. They were arranged in a ‘list, i.e. in columns, with each having
a name at the top (as in Fig. 1a). If you want to learn more about lists, study SSC-Stat’s
menu General => Help on Data Entry.

(i) You have used two of the main menus in SSC-Stat, namely Visualisation to give graphs and
Analysis to give summaries.

(iv) Visualisation => Boxplot was used to graph the results (Section 3.1 and 3.2), and
Visualisation => Category—Value Plot (Section 3.4) was used to graph the frequencies.

(v) Analysis => Descriptive Statistics was used (Sections 3.1, 3.3 and 3.4) to give summary
values of the yields, while Analysis => Summary Statistics was used to summarize the
frequencies.

(vi) Some other aspects commonly needed in an analysis were introduced. The feature to hide
data (Section 3.3) allowed us to analyse an important subset. It can also be used to omit
unwanted rows of data before the analysis. We saw that different actions are needed to
summarize ordinary columns, like Yield (Sections 3.1 to 3.4) and category (or factor) columns
like Variety (Sections 3.4 to 3.6).
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(vii) An analysis sometimes proceeds in stages, with the results of the first stage becoming the
‘data’ for the following stage. This was how we produced the column chart in Fig. 3r.

We will build on all these ideas in Section 4. In Section 5 we will introduce SSC-Stat’s third main
menu, when we look at how to organise data that might not be arranged as we would like.

4. More descriptive statistics

Summaries often involve working with more than one column at a time and we give some
examples in this section. We will sometimes analyse the data in stages, so the dialogues are
slightly clearer if you start by returning to the dialogue and clearing the data area (Fig. 4a).

Fig. 4a. General = Define Data Area to clear the standard data

= =)

Define or Change Data Area M
"X

Standard Data Area:
| [

Current Daka Area For this waorksheet:

| $A1:41437

Put Current Area inko Standard Area

Qrder of searching data areas

(" Display columns in Current &rea before Standard &rea
{* Display columns in Standard Area before Current Area
" Display columns in Current &rea only

(" Display columns in Standard Area only

I Expand Standard &rea aukornatically

Help Cancel K

From now on, you must always return to the worksheet where your data list is stored, before doing
a new analysis.

4.1. Variate by a factor

From the data sheet, use the SSC-Stat Analysis = Summary Statistics dialogue, as in Fig. 4b.
Tick the boxes so that both a Variable and a By factor column can be specified. Tick Yield as the
variable to summarise, by the Variety factor, and request the count, mean and standard deviation.
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Fig. 4b. Analysis = Summary Statistics Fig. 4c. Yields from each variety
Summary statistics <) A B C D
L4 . 1 \-’ariet%&*!ﬁnuntﬁ.ll Mean StDev
¥ ariablels) v By Factor(s) Standard statistics 2 Mew 4 H96 255
O sie= ﬂ O vilage " [ Mo of numeric values 3 |0ld 17 454 T3
[J Fertiiser [ Fettlevel v Mo of non-blanks i Trad 15 30,0 652
O FerFIeveI Tu'arietw;.f | Mo of blanks )
O '”'fﬂrlEt}f O infected -~ Total
Yield O Field -
O infected  v| | Siee = I ‘
« y a | » W ‘Standard deviation;
[ Additional statistics
Presentation options
Iv Sort columns Mumber af Sig. Figs, E]

From the results in Fig. 4c, it seems that the ‘New’ variety has higher mean yield than the other
varieties and it is more stable, i.e. has smaller standard deviation. However, this is based on only
four values, so we must be cautious in these conclusions.

Boxplots can also be displayed for variates according to the level of a factor. Return to the data
sheet and recall the Visualisation = Boxplots dialogue box. Tick Variety as the By factor, as
shown in Fig. 4d, to give results as shown in Fig. 4e.

Fig. 4d. Visualisation = Boxplot

f= Ty
Boxplot
Yariablels) to plok I By Fackoris) Plot aptions
O Fertiliser j O vilage -
[ Fertlevel [ Fertlevel
O variety W arieky i
Yield O] infected ' DBplAmESnS
O infected O Fied [ Jnin medians
O insects - O Siee -
4 | 3 4 3

Fig. 4e. Boxplots by a factor

Boxplot of Yield by Variety

70
B0 T =4
50 -
40 . T
30 - - =
20 4 J_
14 T T

old Trad New
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The range of values for the ‘Trad’ and ‘Old’ varieties is similar but the latter has higher values in
general. The highest yield values are for the ‘New’ variety, which also has a narrower range. None
of the three varieties shows an extreme value of Yield.

4.2. Factor by a factor

It may be interesting for the researcher to check which varieties were grown in each village, for
example, to investigate the rate of adoption of the ‘New’ variety.

Start from the data sheet. Recall the Analysis = Summary statistics dialogue and un-tick the
Variable(s) checkbox. Tick both Village and Variety as By factors (to tick two columns, hold down
the <CtrlI> key when clicking on the second one) and request the number of non-blanks statistic
only, as shown in Fig. 4f. The results are shown in Fig. 4g. (As an alternative, Excel’s pivot tables
can be used to show these results as a 2-way table. An example of a pivot table will be shown
later in Fig. 4r.)

Fig. 4f. Analysis = Summary Fig. 4g. Counts of variety for each
village
Summary statistics ) A , B C
1 [Village IVariety CountAll
[ Variahle(s) ¥ By Factor(s) Standard skatistics 2 |Kesen |OId 3
willage - 3 |Kesen Trad 4
[0 Fertlevel ¥ Mo of non-blanks 'E HE”“:E' g‘la‘lf"*' 3
i r 5 Manda Olc /
O infected o of blanks 6 Manda Trad 5
O Fied [ %% non-blanks 7 H”’\U Old i
0O sie > [ Cumulative 6 MNiko  Trad 3
. - 9 Sahey MNew 4
10 |Sahey Old 5
11 | Sabey Trad 3
Presentation options i abey lrac
Iv Sart colurmns Murnber of Sig. Figs, | =

There are only ten rows of data (plus the header row) because the ‘New’ variety was not grown in
the villages of Kesen and Niko.

4.3. Variate by a variate

Perhaps yield is boosted by the quantity of fertiliser applied. This could be investigated by finding
the mean yield by fertiliser quantity. Return to the data sheet. In the Analysis = Summary
Statistics dialogue, shown in Fig. 4h, add Yield again as the variable to be analysed and tick
Fertiliser as the By factor. The resulting means are in Fig. 4i, and indicate that the more fertiliser
is applied, the higher the yield.

13
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Fig. 4h. Analysis = Summary Statistics

f

Summary statistics

v Wariablels)

v By Fackar(s)

Presentation options
v Sart calumns

O 3gize ﬂ O VYariety j
[ Fertiliser O infected

[ Fettlevel [ Fied

O Variety J O Siee J
Yigld Fertilizer

O infected - O fied -
T | .

[ additional statistics

Murmber of Sig. Figs. 3

Skandard statistics
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I+ Mo of non-blanks
| Mo of blanks

Fig. 4i. Mean for each level of
fertiliser
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A scatter plot might show the relationship between yield and fertiliser more clearly.

Place the cursor inside the results area in Fig. 4i, use Visualisation = X-Y Scatter Plot and
complete the dialogue as shown in Fig. 4j. Choose the option to show the trend line. The graph is

shown in Fig. 4k.

It seems that the mean yield increases roughly in a straight line in response to addition of fertiliser.

Fig. 4j. Visualisation = X-Y Scatter Plot

Fig. 4k. Plot using means

X-Y ScatterPlot

-

% wariablels) % wariable
[0 Fertiliser O Laan
O Countal {9 Fertiliser
Mean ) Countal
O Mean

| By Factor(s)

JR] I B

Chart options

JET I B

Chark bype | Data Paints anly

4.4.

Mean
[*5]
—

Plot of Mean against Fertiliser

<

Fertiliser

Combinations of more than two variables

The response of yield to fertiliser may also depend on the variety, as new varieties are bred to be
more responsive to fertiliser. We first look at a graph. Use Visualisation = X-Y Scatter Plot and
complete the dialogue as shown in Fig. 4l. Keep the option to show the trend line. The results are

shown in Fig. 4m.
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Fig. 4l. X-Y scatter plot including a factor
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Fig. 4m. Plot with raw data and fitted lines

X-Y ScatterPlot
W variablels) ¥ wariable v By Fackor(s)
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4 3 4 3
Chark options
Chart bype | Diata Points only j
v Show trend line(s)

Yie kd

70 A

50 A

40

30
20 f
10 A
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A numeric summary is also possible. Return to the data sheet and use the Analysis = Summary
Statistics dialogue. Tick both Variety and Fertiliser as By factor(s). The relevant part of the
dialogue is in Fig. 4n and the results are shown in Fig. 4o0.

Fig. 4n. Analysis = Summary Statistics

Fig. 40. Results for Analysis = Summary
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While it is clear that the ‘New’ variety is grown with at least 200 kg of fertiliser, it is less easy to see
in this table how the other two varieties respond to fertiliser application. We now look at a graph to
display these summary values.

Position the cursor inside the results list shown in Fig. 40 and use the Visualisation = X-Y
Scatter Plot dialogue box; select Mean as the Y Variable, Fertiliser as the X Variable and Variety
as the By factor, as shown in Fig. 4p. Keep the option to draw lines. The results, after some
customisation, are shown in Fig. 4q.
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Fig. 4p. Plot using means

Fig. 49. Plot to compare with Fig. 4m

X-Y ScatterPlot
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The lines are similar to those given in Fig. 4m where the graph showed all the data points rather
than the mean. Are the trend lines the same? If not, then which ones should be reported?

45. Two-way displays of the data

The summary means stored in a list format as shown in Fig. 40 made it easy to use to produce the
graph in Fig. 4q, but is not apt for presentation as a two-way table. Excel’'s pivot tables are a useful
facility for statistical work but it is not part of SSC-Stat and is therefore not covered in this tutorial.
If Excel’s pivot tables are new to you then investigate them using standard guides on Excel. Fig. 4r
shows the same summary as shown in Fig. 40, but in tabular form.

Fig. 4r. Result from using Excel’s Pivot Tables

A B C D E F G H

1

2

3 |Average of Yield |Feriliser| =

4 Variety - 0 0.4 1 1.5 2 2.5 3[Mean
5 |Mew 591 60.1 59.6
6 |0 31.8 404 46.2 43.3 40.5 548 50.0( 454
7 |Trad 26.9 27.0 33.6 25.2 vy 42.7| 30.0
g |Mean 274 337 39.9 38.3 44 4 56.5 47.6] 406

SSC-Stat does include a two-way display of either the data or of summaries from the data. But if
you select a cell in the list in Fig. 40, and use Manipulation = Unstack (Two-Way), SSC-Stat will
re-arrange the results in a two-way display roughly as shown in Fig. 4r.

While Excel’s pivot tables provide a two-way display of the summary values, you can use SSC-
Stat to look at the raw data in a two-way array with the dialogue box shown in Fig. 4s. The data are
displayed as shown in Fig. 4t. For example with zero fertiliser we can see that the mean yield of
31.8 g/ha for the OId variety is based on a single number, while the mean of 26.9 for the Trad
variety is the mean of 8 numbers whose individual yields varied from 19.1 to 37.6 g/ha.

16



Fig. 4s. Manipulation = Unstack (Two-Way)

Two-Way Unstack
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Columnz] to unstack
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Row Fackor(s)
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SSC-Stat Tutorial

IUnstack options
Remember ariginal
data column names
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Factar calumn names

I? Sl:lrt IZIII|LIIT|I'|5 l';h B"." nanme l’ﬁ B':." Factﬂr
v Sort rows
| Ignore missing data walues

| Count occurrences [ Ignote cases with missing Factor values

Cuplicate options
* pPutinmextrow  © Pukin mext column

Fig. 4t. Atwo-way display of the raw data

A B c D E F G H
1 Wariety Fertiliser=0 Fertiliser=0.5 Feriliser=1 Feriliser=1.5 Fertiliser=2 Feniliser=2.5 Feriliser=3
2 Mew 56.8 621
3 |MNew 61.4 58.1
4 0ld 31.8 404 462 446 T 536 507
5 |0 407 404 £9.3 493
6 |Old 422 413 487
7 |0 453 42 4 R7.4
8 |Trad 243 27 336 30.6 36.6 427
8 |Trad 258 258 387
10 | Trad 276
11 |Trad 19.1
12 |Trad 263
13 |Trad 247
14 |Trad 296
16 | Trad 376

4.6. Choosing the way to display results

The same tasks can be performed in both the Analysis = Describe and the Analysis =
Summary dialogues, so why does SSC-Stat have two different dialogues? The difference is in
how the results are displayed.

The Describe dialogue displays results in a tabular format, which is convenient for direct inclusion
into a report without further manipulation, as you have seen in figures in Section 3.1 (e.g. Figs 3e
and 3g). The results from the Describe dialogue can be considered as the final stage of
descriptive analysis.

Instead, the Summary dialogue displays results in a list format. Though not normally included in
reports, a list format is needed if the results themselves are to be re-used for, say, for displaying
charts as we showed in Sections 3.5, 4.3 and 4.4. You can think of results from the Summary
dialogue as an intermediate stage of descriptive analysis.
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5. Organising the data

Data are often entered in Excel spreadsheets in the format most convenient to the data clerk. The
format may mimic the field form thus making the data entry process easier and quicker. Or
different operators may have entered data in separate sheets.

Imagine the yields had been entered separately for each village. Once copied onto the same sheet
they are likely to have the layout we are going to produce in the next section. Then they would
need to be manipulated to be in ‘list’ format.

5.1. Unstacking

Return to the datasheet and use SSC-Stat's Manipulation = Unstack dialogue. Unstack the
Yield column by the factor Village as shown in Fig. 5a. The result is shown in Fig. 5b.

This tabular format is not suitable for efficient statistical work, as SSC-Stat works on lists and so
do many of Excel’'s own statistical features, described in Section 1.2. So, if the data start as in
Fig. 5b, then we need to ‘stack’ Yield by Village.

Fig. 5a. Manipulation = Unstack Fig. bb. Yields in separate columns
| A B C
HnStack 1 Yield:Kesen!‘r’ield:Nanda Yield:Miko Yield:Sabey
Calurnnz) to unstack Factor(s] to unstack by 2 A0 4 36 F 263 535
[0 Fertiliser ﬂ Yillage N 3 258 57 4 247 44 6
O Fertlevel O Fertlevel 4 40.7 427 404 507
O variety O variety 5 276 493 1.8 336
Yield O infected B 487 46.2 296 621
O irfected O Field 7 27 422 306
[ insects - O Sie - 8 191 413 vy
1 3 1 LH 9 376 243
10 581 56.8
Unstack options 11 458 £9.3
v Remember origingl | [ Sort celumns | % By name { By Fackor 12 38.7
idata calurn names 13 42 4
Remember ariginal | Ignore missing data values 14 258
B el == | Ignore cases with missing Factor values 15 614
40

5.2. Stacking

Stay in the result sheet of Fig. 5b, and use SSC-Stat’s Manipulation = Stack dialogue. Select all
4 columns to stack, change the default name of the data column to Yield and of the factor column
to Village as shown in Fig. 5¢. Part of the results are shown in Fig. 5d.
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Fig. 5c. Manipulation = Stack
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A B
1 [Factor 1 _|Yie|d
2 |Kesen 40 4
3 Kesen 258
4 |Kesen 407
5 Kesen 276
E Kesen 437
7 Kesen 27
g |Kesen 191
9 |Manda 36.6
10 |Manda 574
11 |Manda 427
12 |Manda 493
13 |Manda 462
14 |Manda 422

E1 1

a4 -

Sometimes we also have to stack a two-way tabulation, as in Fig. 4t. Place the cursor in the result
sheet with the data in Fig.4t, then recall the Manipulation = Stack dialogue. Tick all columns to
stack except for Variety. You can select a block of adjacent columns in the dialogue by holding
down the <Shift> key . Click the row factor option and select Variety. In the right-hand side of
the dialogue (Fig. 5e), notice how you can change the order of output for the stacked columns.
The third option on the left-hand side of the stack option frame is for including trailing blanks.
There are 6 blank cells in this two-way table, which by default are not included when stacking.
Should you need to keep blanks, tick this option. The results are in Fig. 5f.

ig. 5e. Stack including row factor
.
Stack
Columnis) bo skack, I+ Rowe Factor(s)
O Vvariety - W arigky: -
Fettiliser=0 [ Fettiliser=0
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Ferkiliser=1 O Fertiliser=1
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4 [ L] | [
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Default name Cukput arder
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Fig. 5f. Data back in ‘list’ format
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6. The help system

The process of analysing data involves four steps: data entry, data management, visualisation and
analysis. For each step, we give general recommendations in the help system for using Excel and
the facilities provided by SSC-Stat.

6.1. Accessing help

Fig. 6a. Help is available in each submenu

| ssCstat -

General 4
Manipulation F Unstack

N Visualisation » UnStackwo-Way) |
Analysis L4 Stack
A B Lookup

1 Hel

2
2 nelp

Fig. 6b. Help on Manipulation

[ Help ==y X
] B

Hide Print Options

Contents Ilﬂdex }

@ elcome (0 5505t fo Manipulation
= | Steps in Data Analysis
@ Data Entry

hManipulation
isualisation

m

SSC-Stat dialogues for data manipulation:

[ Analysis
@ Help on Dislogues Stack Unstack Two-Way Unstack Lookup
@ Referance

Following data entry, some data manipulation is usually needed to manipulate
the entered ("raw") data into structures that are suitable for analysis.
Typically, data manipulation tasks include:

Copying data
Selecting subsets of the data

Restructuring the data to make analysis easier

Transforming data
Merging data at different levels

Excel has some good facilities for data manipulation, especially its filters for
selecting subsets, and its ability to transform and look up data values using

Eiaimombimimm wasidlniom Emummiilmm Them mlailidns b simadmbm limlrmad mmllm dismmimmimm il im =

o

The help system appears in its own window. You can access it in three ways:

= By pressing the Help button at the bottom of each dialogue box. This opens the section of on-
line help relevant to the task in question. That is, pressing the Help button while in the
Boxplot dialogue box shows the help for boxplots. So if you already know which task you
need, access the help this way.

= By selecting the appropriate Help submenu item in the SSC-Stat menu, as shown in Fig. 6a.
This opens the sections of on-line help relevant to all the topics contained in the submenu.
For example, the help accessed in Fig. 6a will show 4 topics corresponding to the 4 tasks
available from the Manipulation submenu (Fig. 6b). So if you know roughly what you want to
do but would like help in choosing a task, access help this way.

= By selecting the option Overview of SSC-Stat from the General submenu, as shown in
Fig. 6¢. This opens the help system at its top level, as in Fig. 6d, which shows all subsections
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that are accessible separately in the other submenus. So if you would like a tour of SSC-Stat
features and pointers to the nature of statistical work, access the help this way.

Fig. 6¢c. General help

SSCstat -
General b Define Data Area
Manipulation » Start Logging
" Yisualisation ¥ Overview of SSC-Stat
Analysis r Tutarial (PDF)

8% Bockl |Bsurve Help on Data Enfry

iy =] Statistical Services Cenfre
. b [
1 Village Field | About SSC-5Stat
2 Sabe“d‘l it - R - oy L

Fig. 6d. Part of the resulting help screen

@ Help

)
Hide

&
Back Print

Contents Mﬂdex I

i
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= ) Welcome to SSC-Stat
[3] Cvenview of S5C-Stat

[3] Statistical Services
[2] Licence Infarmation

@ Steps in Data Analysis
@ Help on Dislogues
@ Refarence

Centre

J overview of SSC-Stat

SSC-Stat is a suite of macros that extends the facilities within Excel for data
management and statistical analysis. It is designed to support good statistical
practice, which encourages exploration of the structure and relationships in
the data using informative summaries, tables and graphs. Only when this has
been done is it sensible to carry out more formal statistical analysis.

The process of analysing data involves four steps:

Data Entry - Transferring the observed data values from paper or a computer
file into an Excel workbook.

Manipulation - Manipulation of (a copy of) the entered data to make the
data more suitable for analysis.

Visualisation - The use of graphics, tabulation and other techniques for
exploring data. This helps you to understand the relationships within your
data, and to identify possible errors and other problems.

Analysis - Formal techniques for analysing and modelling the relationships
within your data.

6.2.

Searching for help by keyword

Sometimes you need help about topics that are not specifically mentioned in a heading of the help
files. In this case you can search help by using keywords (see Fig. 6e).
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Fig. 6e. Searching for a help topic

,@ Help EE—
Hide Print Options
Contents  Index l /
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Help on Dialogues
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Say you want information about how to represent with missing values in Excel. From within any
help window press the Search button to activate the Help topics dialogue and while on the Index
tab, type ‘missing’ in the top box as shown in Fig. 6e. You will see that index entry for Missing
Values is highlighted. Press the Display button to open the relevant section of the Help file
(shown in Fig. 6f).

Fig. 6f. Help on missing values
(2 Help C=RI= X

o« i
Hide Back Print Options

Contents  |nclex l

Type inthe keyword to find: MiSSing Values

missing L . .
A missing value is a special data value
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g
MNormal Probahility Flot

OK buttan particular case. This may be because the

One-Sample Prapartion observation could not be made, or that it

One-Sample t

Output opfians was subsequently lost, or some other

gverview_ofsgc-Stat reason. Missing values (and in some
estructuring data. f f =

Selecting subsets of the data circumstances the cases that contain

Stack them) are generally ignored in statistical

Statistical Analysis B i

Statistical Services Centre = ana IYSIS.

Staring d_iﬁerent lewels of data

ﬁ;{jﬂlre”:f'se Excel does not have the concept of

Transfarming data missing values, and there is unfortunately

Twao-Sample Proportion i no completely satisfactory way of

Twr-Ramnla t

representing them.

o Generally, an emptv cell works like a g
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Our aim in this help is to support you in becoming more productive in your statistical work. Users
may feel — often correctly — that there is more useful information in their data than they have
revealed by their analysis. We want to assist those who wish to exploit their data fully.

7. In conclusion

This section is intended more for reading than practice, though you are welcome to try some of the
tasks we describe. We cover a range of issues that affect those who use Excel for their statistical
work.

7.1. Adding a statistics package

If you need more statistical facilities than are offered by Excel, it is easy to add a statistics
package. In many packages the menus you will find are similar to those in SSC-Stat. We have
called them Manipulation, Visualisation and Analysis. In Fig. 7a we show the menus of a popular
package called Minitab. There are the standard Windows menus, plus the corresponding menus to
organise the data, to draw graphs and to do statistical analyses. Minitab calls these menus Data,
Graph and Stat respectively.

Fig. 7a. Statistics packages have similar menus

B iinitab - Untitled o
File Edit Data Cale Stat Graph  Editor  Tools  Window Help
=== “© t1ALG O CABE0OHE "N EDE &
| I~ | | x
Sessiun g@ @
ad + c1.T 2 3 4 C5.T 6T 7
31/08/2007 08:39:33 Village | Field Size | Fertiliser Fertlevel Variety  Yield
Results for: sUFveY.mtw 1 |Sabey 3 20000 253 =2 old 53l
’ y- 2 |Sabey 13 5.0000 15 2:0582 Qi 441
Descriptive Statistics: Yield 3 |Sabey 4 5.0000 303 =2 Old a0”
) . 4 |Sabey 200 1.5000 1.02:0582 Trad 331
Wariable Fertiliser Mean Sthevw
Tield 0.0 27.42  5.ZZ 5 |Sabey 19 5.0000 253 =2 e B2
0.5 33.70 9,48 6 |Sabey 10 4.0000 15 2:0582 Trad 301
1.0 39.90 §.91 i ]
1.5 ag.28  8.15 T Sabey 5 45000 203 =2 Old 37
z.0 44,41 9.34 8 |Sabey 11, 3.5000 0.0 1: none  Trad 24
2.3 56.53 473 9 |Sahey 14| 50000 203 =2 New &6
3.0 47.57 4.27
10 |Sabey 12 45000 2532 Cid 59
11 Kesen 9 1.5000 203 =2 Old 40..
12 Kesen g8 7.0000 0.0 1 none | Trad 251
] 13 |Kesen 1 2.5000 1652:0562 0O 407
. _.v. Al A [=Naalnln] [T xR Temd AT
‘Welcome to Minitab, press F1 for help. Editable

Most statistics packages also have dialogues similar to those in SSC-Stat, which makes the
transfer even easier. For example, in Fig. 7b we show the dialogue in SSC-Stat for one-sample t-
tests. The corresponding Minitab dialogue is shown in Fig. 7c.
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Fig. 7b. SSC-Stat dialogue for one-sample t-tests
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Fig. 7c. Corresponding Minitab dialogue for one-sample t-tests
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Almost all statistical packages can read Excel files, so, if you need more statistical facilities than
are provided by the combination of Excel and SSC-Stat, it is straightforward to transfer your data.

7.2. Getting the right answer

Some statisticians claim that Excel should not be used for statistical work because its algorithms
are numerically unsound. It is true that some of Excel's statistical functions go wrong, but only with
quite odd datasets. This issue is discussed at some length in Testing the Numerical Correctness
of Software (NPL Report DEM-E004), available from the National Physical Laboratory's website at
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http://resource.npl.co.uk/docs/science _technology/scientific_computing/ssfm/documents/dem _es 004 v06.pd
f

Excel includes a statistical toolkit called the 'Analysis ToolPak', which is known to have problems.
Even Microsoft's own online support admits this, as in the Conclusions section of the knowledge-
base article at http://support.microsoft.com/kb/829208/en-us.

Our view is that Excel is perfectly acceptable for the exploratory stages of a statistical analysis:
basic summary statistics, charts, and tables. But if your analysis requires any of the statistical
modelling techniques that are included in the Analysis ToolPak, such as multiple regression, we
recommendation that you avoid Excel, and instead use a statistical package.
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