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How to get started.

This is a tutorial for you to work through at the computer at your own pace. Please make
sure that you have a floppy disk which will also be supplied by Andrew. You can now
proceed following the tutorial. If you have any questions or problems let Andrew know and
he will help out.

1. Switch on the PC.

The power button is on the right hand side of the PC System Unit at the front. “Booting Up” takes about 60
seconds.

After booting up the PC will display a log on box. Simply leave the password blank and hit enter.

2. Access Excel from Windows 95.

Excel is accessed either by double clicking on the Excel Icon or through the Start button / Programs options.
Let me know if you have not used Windows 95 or Windows 3.1 before and I will happily give you a
personalized introduction.

3. Disk Drives.

The LAN has several “logical disk drives” . A: is the floppy disk as on your PC, but there are also C: through Z:

For this session, you will use the floppy disk supplied which contains the data files that you will need to follow the
tutorials. When opening or saving files make sure that drive A: is selected.

Using EXCEL for Statistical Analysis, a brief Tutorial.

I am making the assumption that you followed the general instructions and that you are now sitting in front of
Windows 95 or Windows NT

If not, get me to come over.
So in this session we are going to:-

Learn how to install the Data Analysis Tools available in Excel.

Learn how to import data in other formats.

Learn how to download data from the World Wide Web.

Do correlation analysis on data on your floppy disk.

Perform a linear regression on data on your floppy disk.

Perform a multiple regression on data on your floppy disk.

If time allows, consider how to use the other statistical functions that are available.

NNk W=

If Excel is completely new to you, let me know and I will come over and give you an introduction.
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1. Install the Data Analysis Tools available in Excel.

The following works for Excel version 5 and version 7. If you have an earlier version then the following may work, but
I cannot guarantee it. On the SOM LAN Excel has the Tools installed, but for your own machine these are the
procedures. Try them on the SOM LAN, anyway.

Select the “Tools” Menu and the “Add-Ins” Option as shown below.

X Microsoft Excel - Book1 [_ =] %]
ﬁEile Edit Wiew Insert Faormat wul-l Data  Window  Help _|5’|5|
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If the last item on the tools menu is “Data Analysis”, then the tools are already installed.

Set the check boxes

e  Analysis ToolPak,
e Analysis ToolPak - VBA

as shown on the following page.
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™. Microsoft Excel - Bookl !E
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Then press OK.

At home, Excel may ask you to insert disks from the Excel or Office disks that you used to load Excel in the first place,
so have these handy.

Now when you select the Tools pull down menu, the last item in the menu will be Data Analysis as you can see on the
following page.
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2. Import Data for analysis from files on the floppy disk.

The data that you are trying to analyze could come from a number of different sources. You may down load data from
a government Web Site or from your company’s accounting system or from a database package. Whichever source
you select you will want to be able to import the data into Excel.

To import a file you simply open the file from within Excel using the File Open options on the pull down menus. You
will then have the “open” window in front of you. Change the “Files of Type” to the type of file you want to import
and then select your file ... in this case MULTIPLE.csv. “csv” stands for comma separated variables which describes
the way in which the data is stored.

ﬁ File  Edt Miew Inzeit Fomat  Toole Data  window Help ===
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Cancel |

[~ Bead Only
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Click on Open when you have highlighted the file that you want or double click on the filename. In the case of the
“multiple.csv” file the data is read without any problems by Excel. In other cases a “Wizard” may prompt you with
questions which will allow it to put the data into sensible columns.

There are a number of different formats which are commonly used to store data and pass it around and you may
encounter:

e  Text files where columns of data are separated by commas or tabs or surrounded by quotation marks or with fixed
column widths (fixed record length).

e Dbase files from DBasell, III, or IV or from FoxPro or Clipper. (Usually named as *.dbf).

To practice, import multiple.csv; multiple.dbf and multiple.txt from the floppy disk.
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3. Getting Data From a Web Site.

The SOM PCLabs have been undergoing a major upgrade this summer and when I tried this yesterday Netscape was
not working on the PC that I tried so you may have to try this from at home.

Invoke Netscape or your favorite browser and call up the following page:

http://www-unix.oit.umass.edu/~adhall/andrew.htm

Double click on “Multiple.csv” and you should see the following:

iy Netzcape - [http://www-unix oit.umass edu/adhall/MULTIPLE csv]

File Edit “iew Go Bookmarks Option: Directory  Window Help

G | o | By | 2 | 2

Eack Fotwatd Horme Edit ImEges Open

3,

Print

Stop |

Reload Find

Location:|http:ﬁwww-uniH.oit.umass.edu!”adhaIIJMULTIPLE.csv
Wwihat's Mew? I ‘w'hat's Cool? | Destinations I NelSearchI People I Softwarel

House No,Selling FPr,House Size, House Age,Location, Ownerssal
1,104307,1737,11,3, 25000

2,196519,2744, 10,5, 40000

3,135515,1894,7,2, 120000

4,224496,3311,8,3, 100000

5,154898,2334, 14,3, 55000

6,144957, 1816, 4,5, 45000

7,205938,2584,5,4,23000

8,173194,2013, 5,3, 42000

9,162475,2404,8,0, 27000

10, 113892,1573,4,0,29500

11,107622,1919,12,0,43500

12,221972,26958,0,4, 54000

13, 159906, 2788, 10, 1, 29500

14,120049,1612,12,2, 57700

15,191532,2725,4,5,47500 —
16,126075,2005,12,1,35500

17,156356,2182,15,0,42500

18,141735,1973,5,0,35600

19,159674,2512, 14,2, 120000

20,150529,2536, 12,3, 150000

21,268092,3417,2,4,37500

22,184895,2290,5,3, 52000

23,161715,2001,8,1,27500 ‘:J

/=8| |Document: Done E47

Go to the File pull down and select Save as.

Fill in the save as options as follows:
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Save As___

B MULTIPLE cav
(] MULTIPLE. dbF

MULTIPLE. b=t

File name: ||"-"||_||_T|F'|_E.CS'-.-' Save I
Save az bype: Iﬂll Files [*.7] j Cancel |

and select save using the Save button.

Netscape will save a copy of the file on your floppy disk.

Even if what you saw on the screen was meaningless, when you save it, it may nevertheless be meaningful. A good
example is the Multiple.dbf file which cannot be read by Netscape’s editor but when saved will be readable by Excel.
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4. Do correlation analysis on data on the floppy disk.

First load up the Worksheet corel. wks from the floppy disk in the data directory 4:\data

I have named two ranges to make selection of ranges easier. These are:-

Named Ranges

The Range

All_Data

=Business_Failures!$A$1:$H$14

All_Numeric_Data

=Business_Failures!$B$1:$H$14

Then you need to access the Data Analysis tools which you do using Tools and the last option in the pull down menu.
As you can see in the following panel.

X Microsoft Excel - Corel xls

B File Edt View lnset Fomat Bl Data  ‘Window Help =18 x|
- ) Speling... F7 = :
Dlcs|@| SlR(y] 4[] e | 2zl 8] ® e[ =] Ol
IA[ia| j I‘]D j | Look Up Reference. .. $| %l ’ |‘_'D-g|+-0_g| fit -l @-l "_ilvl
3] j | AutaCorect...
A | B . Goal Seek. . E | J Z

| 1 |Year Bus_Fail han—— employ Ret_Sales House_Sts C_P_Index
| 2 | 1968 03 Solver.. 35 5.8 220 35
1 3 | 1969 -5 — 4.5 G0 200 4.0
| 4 | 1970 243 Eratection + 4.4 5.9 5.9 46
1 5 | 1971 4.0 Add-ns... 57 23 95 33

6 1972 1.2 M G2 34 22k 249
—— Macra...
7| 1973 -4.8 FEecord Macro 5 G2 11.3 7.0 4.8
| 8 | 1974 -4.9 ;ssigﬂ e 2.5 126 7.4 7B
19 | 1975 5.1 53 16.9 173 10.8
110 | 1976 -4.9 DOptions. G549 14.5 47 10.8
111 1977 40.0 Data &r 7.1 10.8 73 75
1 12 | 1978 40.4 8.1 g4 -10.1 8.0
113 | 1979 27 5.4 1.7 73 3.0
| 14 | 1930 15.8 37 11.0 05 11.9 -13.4 [aRa]

15
16 —
17|
(18]
19
20
[21]
| 22 | |
23

Select an analytic procedure

2
ﬁﬂﬂ vl Business_Failures /_ Range_Mames /4 Sheeta { Sheetd / Sheets / Sheets |4

i Slaltl BV Microgoft Word - Section2....||x Microsoft Excel - Cor__.

Now select Correlation as on the following screen:-

8 113aM
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ﬁ Eile Edit Miew Inseit Fomat Tool: Data Window  Help = |E’|ﬂ
Dlzldl sy &slale] ole] 24| sz K @8] =] 2w
[pia [ = ez vl =l=l=E 8]%l, @3 =] Q] m
D16 =] |

A | B | c | D | E | F | G | H =
| 1 |Year Bus_Fail Real D P ‘Wage Sals Unemploy Ret_Sales House Sts C_P_Index =
| 2 | 1963 0.3 358 109 38 5.8 220 36
| 3 | 1969 5.1 55 87 45 B0 200 4.0
14 | 1970 243 G2 121 4.4 SR G549 46
15 | 1971 4.0 27 5.4 57 23 35 33
| 6 | 1972 1.2 09 9.9 6.2 8.9 226 29
| 7 | 1973 -4.8 56 1.3 B2 1.3 7.0 48
| 8 | 1974 -4.9 78 15.8 55 126 74 7B
19 | 1975 5.1 47 19.4 53 16.9 -7 .3 0.8
1 10| 1976 -4.9 0.7 16.4 5.9 14.5 4.2 10.8
|11 | 1977 40.0 53 15.4 71 10.8 7.3 75
112 | 1978 40.4 28 100 PRI
13 1979 27 35 R =] :
| 19 | Lnalysiz Tools
|14 1980 15.8 32 1.4 4nova: Single Factor -
ﬂ Anova; Twio-Factor With Replication C |
% I .I Arova Twa-Factar Without Beplication ﬂl
18| Covariance ﬂl
LN Descriptive Statistics
1 19 | Exponential Smoothing
20 F-Test Two-Sample for ' ariances
= Fourier &nalyzis
A Histograrm j
| 22 | | |
23
5 -
Iiril >| bll\ Business_Fail Range_Mames 7 Sheet3 £ Sheetd 7 SheelS £ Sheelf |4| | HJJ
For Help an dialog settings, press F1 | Bum=0 | [ [

i Slalll E¥ Microsaft Ward - Section2....||x Microzoft Excel - Cor__

G 11:13aM
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" Dutput Ranage: I
& Mew Worksheet Pl ICorreI

 Mew Woarkbook

ﬁfile Edit  Wiew Inzeit Format  Toolz Data  Window  Help ;Iilﬂ
D@l SRy slmsl@alc] olo] =[s] 25 K88 2] 2w
[pia [ = ez vl =l=l=E 8]%l, @3 =] Q] m
B20 =] |

A | B | c | D | E | F | G | H =
| 1 |Year Bus_Fail Real D P ‘Wage Sals Unemploy Ret_Sales House Sts C_P_Index =
| 2 | 1968 0.3 3.5 10.9 3.8 5.8 220 36
El 1959 5.1 55 8.7 45 6.0 200 4.0
|4 | 1970 243 5.2 121 4.4 6.9 5.9 45
|5 | 1971 4.0 22 5.4 57 23 .95 33
B 1972 1.2 5.3 9.0 ] =0 - a¥r]
7| 1973 48 56 11
8 1974 49 7.8 15.{ lnput
9 | 1975 51 17 19,4 | Input Range: B tumenic_Dad | [ o |
0] 1976 49 0.7 164 Groumed B & ol _Coreel_|

rouped B Lolumns

11 1977 400 53 15..  Fows
12 1978 40.4 28 1000 o e __ Hep |
3| 1979 27 35 a1 v Labels in First Fiow
ﬂ 1980 15.8 3z T ~Output options
|15 |
| 16 |
|17 |
18 |
|19 |
| 20 |
| 21|
| 22 |
| 23 |

—~ -
Iiril >| bll\ Business_Fail Range_Mames 7 Sheet3 £ Sheetd 7 SheelS £ Sheelf |4| | HJJ
Enter | [Burm=0 | | |_
A Stan | WMicrosoﬂWord-Section2....||xmcmson Excel - Cor... D 11:184M

I suggest that you complete the options as shown above. Using named ranges makes things easier. If you do more
correlations in this file and you want to keep the results then you should give a different “New Worksheet Ply” each
time.

If you want to look at a couple of columns, say Bus_Fail and Unemploy, then you have to move them so that they
are side by side as Excel will not allow you to define a split range in this instance.

The following is from Excel’s help.

Correlation measures the relationship between two data sets that are scaled to be independent of the unit of
measurement. The population correlation calculation returns the covariance of two data sets divided by the product of
their standard deviations.

You can use the Correlation tool to determine whether two data sets 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).
Input Range

Type the reference for the range of worksheet data you want to analyze. The input range should contain two or more
blocks of data arranged in columns or rows. If your input range includes row or column labels, you must select the

Labels In First Column or Labels In First Row check box, or Microsoft Excel displays a message.

Output Range
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Type the reference for the upper-left cell of the output table. Only half of the table is complete because correlation
between two data sets is independent of the order in which the data sets are processed. Cells in the output table with
matching row and column coordinates contain the value 1 because each data set correlates perfectly with itself. The
output table is a square whose width and height are one larger than the number of cell ranges of data. If existing data is
about to be overwritten in the output range, Microsoft Excel displays a message.

New Worksheet Ply

This option inserts a new ply into the workbook the current ply resides in and pastes the results into cell A1 of the new
ply. Use the text box next to New Worksheet Ply to optionally name the new ply.

New Workbook

This option creates a new workbook, adds a new workbook ply in the new workbook, and pastes the results into cell
Al of the new ply.

Grouped By

Select either the Rows or Columns option button to indicate whether the data in the input range is arranged in rows or
in columns.

Labels In First Row/Labels In First Column

If you select the Columns option button under Grouped By and the first row of your input range contains labels, select
the Labels In First Row check box.

If you select the Rows options button under Grouped By and the first column of your input range contains labels, select
the Labels In First Columns check box.

If your input range does not include labels, clear the Labels In First Row or Labels In First Column check box.
Microsoft Excel then generates the appropriate data labels for the output table (Row 1, Row 2, Row 3, and so on; or
Column 1, Column 2, Column 3, and so on).
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5.  Perform a linear regression on data on the floppy disk.

First load up the Worksheet simple.xls from the floppy disk in the data directory 4:\data

Then you need to access the Data Analysis tools which you do using Tools and the last option in the pull down menu.

As you can see in the following panel.

X Microsoft Excel - Simple.xls

ﬁ File  Edit “iew |nzert Format Dats  Window  Help ;Iilil
Dl SRl # |6 iz;:'t'i:i- N WP P ] s i [
|ﬁrial =l |‘|D = Look LIp Reference. . $| %l . |<_-D.g|+.o_g| - .l q‘-_-l,l -_il_l
G8 ﬂ | AutaCorrect...

Q) | - | ! Goal Seek. . E | | G | H | 1 K Z
1 [Week Overhead Labar ——
2 | ! 76550 Salver...
1 3 | 2 75671

4 3 84001 Protection 3

1 9 | 4 77643 Addns...
1 6 | 5 B4703 Macro...
7 5 77328 Eecord Macra 4
% g gigég Azsian b acnar. :!
|10 | 9 84365 Options
111 10 FO247 =
112 | 11 G261
1 13 | 12 73207 932 289
| 14 | 13 FEnE Y 1325 377
115 | 14 93115 1343 454
| 16 | 15 57573 G185 236
| 17 | 16 906539 974 454
| 18 | 17 88547 340 485
119 18 GE113 1124 207
| 20 | 19 54160 ) 2
| 21 | 20 71695 052 428
| 22 | 21 F9144 10595 244
1 23 | 2 G2065 G40 454 _
I‘d)ril ¥ v, ;IilPLE F?;;;aoNames Fi s == | 4] | LIJ_I

Select an analytic procedure

b= || Slalll E¥ Microsoft Ward - Secti034....| Ix Microzoft Excel - S5im_..

Now select a Regression Analysis ...

G 1128 a0
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Now complete the form.

N Micresoft Excel - Simple.nls =& =]
ﬁ File  Edit “iew |nzeit Format Toolz Data  ‘wWindow  Help _1&8| x|
D@ SlRly] &|Bla|<] olc] =|A] 212 K| 88 [ =] s
[ial = o elz]ul| =l=l=E 8], @l =] as] e
G8 =] |
A | B | c | D [ e [ F [ 6 [ ©w [ v [ J [ K =
1 [Week Overhead Labor_Hrs  Machine_Hrs =
| 2 | 1 B850 1266 339
1 3 | 2 75671 ] 465
14| 3 34001 1474 264
5 4 77643 1201 T
6| 5 84703 (T oo <o
i G 77323 1209 Input _D K
E 7 78516 618 Input ¥ Range: !Dverhead
] ] B4865 721 Cancel_|
W 9 54765 50 Ihput 2 R ange: ;Labor_Hrs
L 10 70247 841 ¥ Labels [~ Constant is Zer —M 2
112 | 1" G261 675 = ) l--------u .
i 12 77007 937 v Confidence Lewvel 95 %
| 14 13 79742 1325 -Output opticr
115 | 14 93115 1343 I—---------
16| 15 57579 51 " Qutput Fange:
| 17 | 15 90539 a974 % New Worksheet Bly: iDverheadLabor
| 18 | 17 88547 840 " Mew Workbook
119 18 BE113 1124 Residual
ﬂ 19 54160 565 v Residuals v Residual Plots
A 20 71655 552 v Standardized Residuals v Line Fit Plotz
| 22 | 21 Bo144 1096 |
123 | 22 G2065 G40 -Mormal Probability
E) 77 01590 14772 v N | Prabability Plot: e
I<r<| v | ¥[% SIMPLE { Range Names 7 |r i | LIJ_I
Enter S —
k= || Slalll W Microzoft ward - Secti034....||x Microsoft Excel - Sim... ) 11:308M

I suggest that you complete the options as shown above. I have named ranges Overhead, Labor Hrs and Machine Hrs
which makes it easier to enter ranges. When you do the second regression of Overhead against Machine Hrs
remember to use a different Worksheet name to the one given above.

You will need to change column widths and so on to really see what you have as a result.

The resulting equation is Total Overhead = § 49,615 + § 28.60 for every labor hour.

If you run Overhead against Machine Hrs you should get:

Total Overhead = $48,783 + $82.36 for every machine hour.

The following is from Excel’s help.

Input Y Range

Type the reference for the range of dependent data you want to analyze. The dependent data should be typed in a single
column. If you include a report label in the first row of the input y range, you must select the Labels check box, or
Microsoft Excel displays a message.

Input X Range

Type the reference for the range of independent data you want to analyze. The data should be typed in a single column
for a simple analysis.
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Constant Is Zero
Select the Constant Is Zero check box to force the regression line to pass through the origin.
Labels

If the first row in the input range includes report labels, select the Labels check box.
If your input range does not contain labels, clear the Labels check box. Microsoft Excel then generates the appropriate
data labels for the summary output table.

Confidence Level

Select the Confidence Level check box if you want an additional level included in the summary output table. In the
Confidence Level box, type an additional confidence level that you want Microsoft Excel to apply to the regression in
addition to the default 95% confidence level.

Output Range

Type the reference for the upper-left cell of the range where you want the summary output table to appear. Allow at
least seven columns for the summary output table.

The summary output table includes the following:

Anova table

Coefficients

Standard error of y estimate

12 values

Number of observations

Standard error of coefficients

New Worksheet Ply

This option inserts a new ply into the workbook the current ply resides in and pastes the results into cell A1 of the new
ply. Use the box next to New Worksheet Ply to optionally name the new ply.

New Workbook

This option creates a new workbook, adds a new workbook ply in the new workbook, and pastes the results into cell
A1 of the new ply.

Residuals

Select the Residuals check box if you want to include residuals in the residuals output table.

Standardized Residuals

Select the Standardized Residuals check box if you want to include standardized residuals in the output table.
Residual Plots

Select the Residual Plots check box if you want Microsoft Excel to generate a chart for each independent variable
versus the residual.

Line Fit Plot
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Select the Line Fit Plot check box if you want Microsoft Excel to generate a chart for predicted values versus the
observed values.

Normal Probability Plot

Select the Normal Probability Plot check box if you want Microsoft Excel to generate a chart plotting normal
probability plots.
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6. Perform a multiple regression on data on the floppy disk.

First load up the Worksheet multiple.xls from the floppy disk in the data directory A:\data

In Multiple.xls, I have also named ranges as follows:-

All_Independent

=MULTIPLE!$C$1:$F$36

Selling_Pr

=MULTIPLE!$B$1:$B$36

The main difference between simple and multiple regression analysis is that multiple regression involves more than one

Independent Variable and hence you can specify more columns for the Independent Variable range. Up to 16 are

available.

N Micresoft Excel - Multiple. uls =& =]
ﬁ File Edit “iew |nzeit Format Tools Data  ‘window  Help _1&8| x|

D@l SRy s(esald] o] =|x] 2z K88 =] O

[ial = = elz]ul| =l==E 8], @l =] as] e

42 =] | SUMMARY OUTPUT
A | B C D | E ] F [ & | w [ 1 [ g | 3

2| 1 104307 1737 1 3 25000
1 3 | 2 196519 2744 10 =) 40000
14 | 3 135515 1894 7 2 120000
1 9 | 4 224496 3311 o] 3 100000
T —
7| f 144957 1816 g

B 7 205938 2664 [ Input ok |
I a 173194 013 Input v Fangs: IS elling_Pr |

10 ] 162475 2404 Cancel_|
ETN 10 113652 1577 Irput 34 Rangs: ﬁll_lndependenﬂ
i 1 107622 1319 [+ Labels [~ Constant is Zemo ‘éﬂp——J
13 12 221972 2695 i B
ﬂ 13 150005 5788 v Confidence Level 95 4
115 | 14 120049 1612 A Gl
1 16 | 15 191532 2725 l-----------------------~
| 17| 16 126075 2005 " Dutput Range: —
| 18 | 17 156356 2182 & MNew Worksheet Pl iHDUSinEI
|19 | 18 141735 1973 = MNew workbook
(20| 19 159674 24612 i
A 0 150525 2536 IV Residuals ¥ Residual Plots
£ 21 268032 g v Standardized Residuals v Line Fit Flotz
| 23 | 2 184395 2290
| 24 | 23 1617145 2001 I'Normal Praobaility

25 A Tyl 2950 v N | Frobability Flot e
1] [ ¥ | Wi Fousing S\ MULTIPLE 4 Wamed Fanges o e el T et I Llj_I
Enter [
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The resulting equation is:

Selling Price = § 39,555 + $60 per unit of House Size - $2,568 per unit of House Age + $3,401 per unit of House
Location - 5 cents per unit of Owner’s Salary.

Unfortunately if you want to perform a regression analysis of Selling_Pr against both House_Age and
OwnersSal you have to move the columns around to make the columns House_Age and OwnersSal
contiguous (next to one another!).
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7. Other statistical functions that are available.

The following table is a list of Excel’s statistical functions (You should use the Help system in Excel to get descriptions

of these functions and how to use them.).

For a simple linear regression you can establish an equation using:

INTERCEPT() and SLOPE().

RSQ() will give you the R-squared value.

CORREL() will give you the Correlation Coefficient.
STEYX() will give you the Standard Error of Estimation.

Statistical Functions

AVEDEV Returns the average of the absolute deviations of data points from their mean.

AVERAGE Returns the average of its arguments.

BETADIST Returns the cumulative beta probability density function.

BETAINV Returns the inverse of the cumulative beta probability density function.

BINOMDIST Returns the individual term binomial distribution probability.

CHIDIST Returns the one-tailed probability of the chi-squared distribution.

CHIINV Returns the inverse of the one-tailed probability of the chi-squared distribution.

CHITES Returns the test for independence.

CONFIDENCE Returns the confidence interval for a population mean.

CORREL Returns the correlation coefficient between two data sets.

COUNT Counts how many numbers are in the list of arguments.

COUNTA Counts how many values are in the list of arguments.

COVAR Returns covariance, the average of the products of paired deviations.

CRITBINOM Returns the smallest value for which the cumulative binomial distribution is less
than or equal to a criterion value.

DEVSQ Returns the sum of squares of deviations.

EXPONDIST Returns the exponential distribution.

FDIST Returns the F probability distribution.

FINV Returns the inverse of the F probability distribution.

FISHER Returns the Fisher transformation.

FISHERINV Returns the inverse of the Fisher transformation.

FORECAST Returns a value along a linear trend.

FREQUENCY Returns a frequency distribution as a vertical array.

FTEST Returns the result of an F-test.

GAMMADIST Returns the gamma distribution.

GAMMAINV Returns the inverse of the gamma cumulative distribution.

GAMMALN Returns the natural logarithm of the gamma function, G(x).

GEOMEAN Returns the geometric mean.

GROWTH Returns values along an exponential trend.

HARMEAN Returns the harmonic mean.

HYPGEOMDIST Returns the hypergeometric distribution.

INTERCEPT Returns the intercept of the linear regression line.

KURT Returns the kurtosis of a data set.

LARGE Returns the k-th largest value in a data set.

LINEST Returns the parameters of a linear trend.

LOGEST Returns the parameters of an exponential trend.

LOGINV Returns the inverse of the lognormal distribution.
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LOGNORMDIST Returns the cumulative lognormal distribution.

MAX Returns the maximum value in a list of arguments.

MEDIAN Returns the median of the given numbers.

MIN Returns the minimum value in a list of arguments.

MODE Returns the most common value in a data set.

NEGBINOMDIST Returns the negative binomial distribution.

NORMDIST Returns the normal cumulative distribution.

NORMINV Returns the inverse of the normal cumulative distribution.
NORMSDIST Returns the standard normal cumulative distribution.

NORMSINV Returns the inverse of the standard normal cumulative distribution.
PEARSON Returns the Pearson product moment correlation coefficient.
PERCENTILE Returns the k-th percentile of values in a range.

PERCENTRANK Returns the percentage rank of a value in a data set.

PERMUT Returns the number of permutations for a given number of objects.
POISSON Returns the Poisson distribution.

PROB Returns the probability that values in a range are between two limits.
QUARTILE Returns the quartile of a data set

RANK Returns the rank of a number in a list of numbers.

RSQ Returns the square of the Pearson product moment correlation coefficient.
SKEW Returns the skewness of a distribution.

SLOPE Returns the slope of the linear regression line.

SMALL Returns the k-th smallest value in a data set.

STANDARDIZE Returns a normalized value.

STDEV Estimates standard deviation based on a sample.

STDEVP Calculates standard deviation based on the entire population.
STEYX Returns the standard error of the predicted y-value for each x in the regression
TDIST Returns the Student's t-distribution.

TINV Returns the inverse of the Student's t-distribution.

TREND Returns values along a linear trend

TRIMMEAN Returns the mean of the interior of a data set.

TTEST Returns the probability associated with a Student's t-Test.

VAR Estimates variance based on a sample.

VARP Calculates variance based on the entire population.

WEIBULL Returns the Weibull distribution.

ZTEST

Returns the two-tailed P-value of a z-test.




