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Excel Tutorial

Entering Data into Excel

This tutorial is designed to assist the beginner and refresh the experienced Excel user on some of
the skills that will be needed in the IAAO Mass Appraisal courses. Accompanying this tutorial
is an Excel worksheet containing sample data for your use. Please save that file to another

location on your computer, using a different name. This will avoid corrupting the original file.

-
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When you start Excel you're faced with a big empty grid. There are letters across the top and
numbers down the left side. And there are tabs at the bottom named Sheetl, Sheet2, and Sheet 3.
If you're new to Excel, you may wonder what to do next.

We'll begin by helping you get comfortable with some Excel basics that will guide you when you
enter data in Excel.
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The band at the top of the Excel 2007 window is the Ribbon. The Ribbon is made up of different
tabs. Each tab is related to specific kinds of work that people do in Excel. You click the tabs at
the top of the Ribbon to see the different commands on each tab. The Home tab, the first tab on
the left, contains the everyday commands that people use the most.

Commands are organized in small related groups. For example, commands to edit cells are

grouped together in the Editing group, and commands to work with cells are in the Cells group.
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In the upper left corner of the workbook is the Office Button. It operates in much the same way
as the File menu in older versions of Excel. You can access basic functions that are available in
most programs, such as opening, saving and closing files.
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Those functions that are used most often can be placed at the top of the workbook in an area
called the Quick Access Toolbar.

The Title Bar is found at the top center of the workbook and it will display either a default name
such as Workbook 1 or the name under which the workbook was last saved. This is very helpful
when you have several workbooks open.

Notice that a single cell in the upper left corner of the worksheet is highlighted. This is called
the Active Cell. Itis the cell that can receive input. You, the user, select which cell that will be.
Sheet Tabs are initially named Sheet 1, Sheet2 and Sheet 3. It's a good idea to rename the sheet
tabs to make the information on each sheet easier to identify. This is done by right clicking on
them and selecting the option rename from the pop-up menu. Additional sheets can be added to
the workbook by clicking on the far right tab that is not named. And you can use keyboard
shortcuts to move between sheets.

The Status Bar in the lower left corner tracks the actions of the user. For example, the status of
the worksheet in our slide shows it is Ready to receive data. When the user starts entering data,
the status will change to Enter.

The Sheet Tab Scroll Buttons are another means of navigating between sheets of the workbook
other than selecting a tab. The value of this functionality will become more evident with the use
of multiple worksheets.

As more data is entered across the worksheet, the user will find the Horizontal Scrollbar useful
for moving around the worksheet and locating a particular cell.

The Zoom Control is another means of locating and focusing attention on a particular part of the
active worksheet.

Finally, the Vertical Scrollbar provides yet another means of maneuvering around the active
worksheet.
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Worksheets are divided into columns, rows, and cells. That's the grid you see when you open up
a workbook.

Columns go from top to bottom of the worksheet, vertically. Rows go from left to right on the
worksheet, horizontally. A cell is the space where one column and one row meet.

Each column has an alphabetical heading at the top. The first 26 columns have the letters from A
through Z. Each worksheet contains 16,384 columns in all, so after Z the letters begin again in
pairs, AA through AZ. See Figure 2.

After AZ, the letter pairs start again with columns BA through BZ, and so on, until all 16,384

columns have alphabetical headings.

Each row also has a heading. Row headings are numbers, from 1 through 1,048,576.

The alphabetical headings on the columns and the numerical headings on the rows tell you where
you are in a worksheet when you click a cell. The headings combine to form the cell address,
also called the cell reference.
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Cells are where you get down to business and enter data in a worksheet.

When you open a new workbook, the first cell you see in the upper-left corner of the worksheet
is outlined in black, indicating that any data you enter will go there.

You can enter data wherever you like by clicking any cell in the worksheet to select the cell. But
the first cell (or one nearby) is not a bad place to start entering data in most cases.

When you select any cell, it becomes the active cell. When a cell is active, it is outlined in black,
and the headings for the column and the row in which the cell is located are highlighted.

For example, if you select a cell in column C on row 5, the headings on column C and row 5 are
highlighted, and the cell is outlined. That cell is known as cell C5, which is the cell reference.
The outlined cell and the highlighted column and row headings make it easier for you to see that
cell C5 is the active cell. Also, the cell reference of the active cell appears in the Name Box in
the upper-left corner of the worksheet. By looking in the Name Box, you can see the cell
reference of the active cell.

All of these indicators are not too important when you're right at the very top of the worksheet in
the very first few cells. But when you work further and further down or across the worksheet,
they can really help you out. Keep in mind that there are 17,179,869,184 cells to work in on each
worksheet. You could get lost without the cell reference to tell you where you are.

For example, it's important to know the cell reference if you need to tell someone where specific

data is located or must be entered in a worksheet.
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You can enter two basic kinds of data into worksheet cells: numbers and text.
In the Mass Appraisal courses, you will be using real estate data supplied to you. However, it is

important for you to know how to enter and manipulate data in a worksheet. The worksheet used
to create this tutorial represents actual sales data.
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When you enter or import data into a worksheet, it's a good idea to enter titles at the top of each
column so that anyone who shares your worksheet can understand what the data means (and so
that you can understand it yourself, when you come back to it).

In the picture, the column titles are the names of data fields from a CAMA system. Each of the

rows represents an individual parcel record.
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There are several ways of moving around a worksheet. As you enter titles across the top, press
the TAB key to move from one column to the next or from one field to the next.

Once you are in a field, you can enter information for several records by striking the ENTER
key after each entry.

The arrow keys can be used, but may not be as easy to use as the TAB and ENTER keys.
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It is important to understand how Excel treats certain data. For example, the data in column B
under the heading Neighborhood has a small triangle in the corner. When the user clicks on any
of the cells in that column, a symbol appears to the left of the cell =. Clicking on that symbol
causes a menu of possibilities to pop up. In this case, the cell contains a number stored as text.
The neighborhood identifier is “001”. It is entered as text to retain the leading zeros. Otherwise,

the cell would contain just 1.
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In Excel what you see is not always what you get. Cell F2 appears to contain the data 0.19.
However, that is just the way the data has been formatted. In reality, the cell contains 0.1943
that has been rounded to 0.19 for purposes of display only. Excel will use the underlying data of
0.1943 in calculations, which may produce unexpected results (24,920 /.1943 = 128,255 instead
of 24,920 /.19 = 131,158).
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To enter a date, you should use a slash or a hyphen to separate the parts: 7/16/2009 or 16-July-
2009. Excel will recognize this as a date.

If you need to enter a time, type the numbers, a space, and then "a" or "p" — for example, 9:00
p. If you put in just the number, Excel recognizes a time and enters it as AM.
Tip To enter today's date, press CTRL and the semicolon (;) together. To enter the current time,

press CTRL and SHIFT and the semicolon all at once.
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This slide illustrates another difference between display and underlying data. The sale price at
E2 is displayed as $103,000 while the underlying data is 103000.

Other numbers and how to enter them

« To enter fractions, leave a space between the whole number and the fraction. For example, 1
1/8.

o To enter a fraction only, enter a zero first. For example, 0 1/4. If you enter 1/4 without the
zero, Excel will interpret the number as a date, January 4.

« If you type (100) to indicate a negative number by parentheses, Excel will display the

number as -100.
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Here are two time-savers you can use to enter data in Excel:

AutoFill Enter the months of the year, the days of the week, multiples of 2 or 3, or other data in
a series. You type one or more entries, and then extend the series by dragging. Notice the next
item in the series appears next to the bottom right corner of the dragged section. Once the

dragging stops, the cells are filled with the next items in the series.

AutoComplete If the first few letters you type in a cell match an entry you've already made in
that column, Excel will fill in the remaining characters for you. Just press ENTER when you see
them added. This works for text or for text with numbers. It does not work for numbers only, for

dates, or for times.
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Everyone makes mistakes sometimes, and sometimes data that you entered correctly needs to be
changed later on.

Sometimes the whole worksheet needs a change. Suppose you need to add another column of
data, right in the middle of your worksheet.
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Say that you meant to enter 125,000 in cell E4, but you entered 123,500 by mistake. Now you
spot the error and want to correct it. There are two ways to do it:
« Double-click the cell. Then edit it.
e Click in the cell, and then click in the formula bar.
What's the difference? Your convenience. You may find the formula bar, or the cell itself, easier
to work with. If you are editing data in many cells, you can keep your pointer at the formula bar
while you move from cell to cell by using the keyboard.
After you select the cell, the worksheet says Edit in the lower-left corner, on the status bar.
While the worksheet is in Edit mode, many commands are temporarily unavailable (these
commands are gray on the ribbon).
What can you do? Well, you can delete letters or numbers by pressing BACKSPACE, or by
highlighting (selecting) them and then pressing DELETE.
You can edit letters or numbers by highlighting (selecting) them and then typing something
different.
You can insert new letters or numbers into the cell's data by positioning the cursor at an insertion
point and typing.
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Whatever you do, when you're all through, remember to press ENTER or TAB so that your

changes stay in the cell.
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Surprise! Someone else has used your worksheet, filled in some data, and made the number in
cell E4 bold, red and $133,000.
But you know the actual selling price was $123,500. You delete the original figure and type in

the new number.

But the new number is still a bold red number. What gives here?

What's going on is that it's the cell that is formatted, not the data in the cell. So when you delete

data that has special formatting, you also need to delete the formatting from the cell. Until you

do, any data you enter in that cell will have the special formatting.

To remove formatting, click in the cell and then, on the Home tab, in the Editing group, click

the arrow on Clear

iv

Then click Clear Formats, which removes the format from the cell. Or

you can click Clear All to remove both the data and the formatting at the same time.

The same process can be accomplishing starting with a right click in the cell. Selecting the

Format Cells option from the drop down menu will cause a dialog box to be displayed. Within

this box are a number of options for formatting the cell and its contents.
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After you've entered data, you may find that you need another column to hold additional
information. For example, you may want to calculate the ratio of Total Cost Value to Sale Price
and display the results in a column next to the Total Cost Value.

Or maybe you need another row, or rows. You might discover another sale parcel that you want
to include in your analysis. That's great, but do you have to start over? Of course not.

To insert a single column, click any cell in the column immediately to the right of where you
want the new column to go. So if you want a Ratio column between columns I and J, you'd click
a cell in column J, to the right of the new location. Then, on the Home tab, in the Cells group,
click the arrow on Insert. On the drop-down menu, click Insert Sheet Columns. A new blank
column is inserted.

To insert a single row, click any cell in the row immediately below where you want the new row
to go. For example, to insert a new row between row 4 and row 5, click a cell in row 5. Then in
the Cells group, click the arrow on Insert. On the drop-down menu, click Insert Sheet Rows. A
new blank row is inserted.

Excel gives a new column or row the heading its place requires, and changes the headings of

later columns and rows.
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Enter Formulas

Excel is great for working with numbers and math. Sometimes you do that by entering formulas,
and in this course you'll learn how to add, subtract divide, and multiply by typing formulas into
Excel worksheets.

You'll also learn how to use simple formulas that automatically update their results when values
change. If you need to revise a value after a total is calculated, no problem. Just make the

change, and Excel updates the total for you.
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Imagine that Excel is open and you're looking at the Total Acres column. Cell B6 in the
worksheet is empty; the amount of total acreage hasn't been entered yet.

In this lesson you'll learn how to use Excel to do basic math by typing simple formulas into cells.
You'll also learn how to total all the values in a column with a formula that updates its result if

values change later on.
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The three separate acreage amounts are .28, .20 and .17. The total of these three values is the

total acreage under consideration.
You can add these values in Excel by typing a simple formula into cell B6.

Excel formulas always begin with an equal sign (=). Here's the formula typed into cell C6 to add
.28, .20 and .17:

=.28+.20+.17
The plus sign (+) is a math operator that tells Excel to add the values.

If you wonder later on how you got this result, the formula is visible in the formula bar

'

|l"" _ﬂ

near the top of the worksheet whenever you click in cell B6 again.
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+(plus sign) Addition 3+3
-(minus sign) Subtraction 3-1
Negation -1

*(asterisk) Multiplication 33
/(forward slash) Division 3/3

%(percent sign) Percent 20%
A(caret) Exponentiation 32
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To do more than add, use other math operators as you type formulas into worksheet cells.
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Use a minus sign (-) to subtract, an asterisk (*) to multiply, and a forward slash (/) to divide.
Remember to always start each formula with an equal sign.

Note You could use more than one math operator in a single formula. This course covers only
single-operator formulas, but you should know that if there's more than one operator; formulas

are not just calculated from left to right.
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Another method of calculating the total acreage is to use a prewritten formula, called a function.

You can get the total in cell B5 by clicking Sum in the Editing group on the Home tab. This
enters the SUM function, which adds up all the values in a range of cells. To save time, use this
function whenever you have more than a few values to add up, so that you don't have to type the
formula.

Pressing ENTER displays the SUM function result .65 in cell B5. The formula =SUM (B2:B4)
appears in the formula bar whenever you click in cell B5.

B2:B4 is the information, called the argument, which tells the SUM function what to add. By
using a cell reference (B2:B4) instead of the values in those cells, Excel can automatically
update results if values change later on. The colon (:) in B2:B4 indicates a cell range in column

B, rows 2 through 4. The parentheses are required to separate the argument from the function.
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Several of the most common summary statistics can be found on the drop down menu under
AutoSum. Any of these can be used by moving to the cell below the last data item in any
column, selecting the drop down item and hitting enter. Sum will calculate the total value of all
numeric entries; Average will calculate the mean value of those same entries; Count Numbers
will calculate the number of numeric entries; Max will calculate the largest numeric entry; and

Min will calculate the smallest numeric entry.

Tip The Sum button is also on the Formulas tab. You can work with formulas no matter what

tab you work on. You might switch to the Formulas tab to work with more complex formulas.
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1 A 8 c ) £ £ G

Salo Total Cost
1 parcel  Neighbohood Month  Sale Year Sale Price  Value  Total Acres.

837005 2208 381000 310570 02
2004 336000 265240 020
2004 294000 252,780 020
2004 425000 316160 020
2004 262000 249930 020
9305 2004 234000 253270 0138

% 89005
5 X.

s

53

£

95 94005 2006 45000 338770 024
%

97

8

£

90005
91005
92005

95005 2000 286500 258220 013
96005 2004 348000 269,300 019
97008 10 2004 275000 271,360 020

98005 4 2000 209000 244290 02
100 99005 9 2004 250000 276030 019
101 100 005A 12004 284200 254630 019
102
104
105

10/2/2012 Excel Tutorial shide 21

SRM 17
International Association of Assessing Officers
Copyright 2013



Excel Tutorial

Tip: Especially for large worksheets, you will find it useful to have the column headings visible
at all times. One way to accomplish this is to select the Freeze Panes option under the View tab
and then select Freeze Top Row. It can be unfrozen at any time.

Sometimes it's easier to copy formulas than to create new ones. In this example, you'll see how to
copy the formula used to get the total of all selling prices and use it to add up the Total Cost
Values.

First you select cell E103, which contains the sum of the Sale Prices formula. Then, position the

mouse pointer over the lower-right corner of the cell until the black cross (+) appears. Next, drag

the fill handle T—kover cell F103. When the fill handle is released, the Total Cost Values total
appears in cell F103. The formula =SUM (F2:F102) is visible in the formula bar near the top of
the worksheet whenever you click in cell F103.

Notice also that cell F103 may be filled with “#”. That is because there is insufficient width to
display the answer. Column widths can be adjusted manually by clicking on the right vertical
border and dragging it. Excel will also automatically adjust to the widest entry when the user
double clicks on the column boundary.

After the formula is copied, the Auto Fill Options button appears to give you some
formatting options. In this case you wouldn't need to do anything with the button options. The
button disappears when you next make an entry in any cell.

Note You can drag the fill handle to copy formulas only into cells that are next to each other,
either horizontally or vertically.

Cell references identify individual cells in a worksheet. They tell Excel where to look for values
to use in a formula.

Excel uses a reference style called A1, which refers to columns with letters and to rows with
numbers. The letters and numbers are called row and column headings.

In this lesson you'll see why Excel can automatically update the results of formulas that use cell
references, and how cell references work when you copy formulas.

What happens if the value in a cell changes after a total is calculated?
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Home Insert Page Layout Formulas Data Rey
) * = P
B = Calibri i1 A= !H»:j
Paste 5 ||B 2 U ~||E-||S- A | E =¥
Clipboard ™ Font F] Alignme
| 86 - f | =sum(B2:85)
A B C D E F
Total
1 Parcel Acres
2 11 0.28
3 12 0.20
4 13 0.17
5
6 Total 0.651
7
8
10/3/2012 Excel Tutorial Slide 24

Suppose it turned out that the 0.17 value in cell B4 under Total Acres was incorrect. It was
actually 0.19 acres instead. You change that amount in one of the ways described previously and
hit ENTER.
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Home Insert Page Layout Formulas Data Rev
B ®  Caiibri 11 - |A A= ==
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Paste y B Z U -||&E~|| O A | E E S|EE

Clipboard ™ Font

[: B6 - k| =sum(s2:85) )
A B c Dt e

Alignme

Total
1 Parcel Acres
2 1 0.28
3 12 0.20
4 13 0.19
5
6 Total 0.67_
7
8
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As the picture shows, when the value in cell B4 changes, Excel automatically updates the total in
cell B6 from 0.65 to 0.67. Excel can do this because the original formula =SUM (B2:B4) in cell
B6 contains cell references.

If you had entered specific values into a formula in cell B6, Excel would not be able to update
the total. You'd have to change not only the figures in cell B4, but in the formula in cell B6 as
well.

Note You can revise a formula in a selected cell by typing either in the cell or in the formula bar

f'\.

|\ I
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Paste - B /7 U i RO DAY E E E|E =
Clipboard ™ Font Alignme
MEDIAN v (2 X ¢ f | =Sum(B3,B4)
A B G D E F
Total
Parcel Acres
1 0.28
12 0.20
13 0.17

Total 0.65|=5um(33,§4)|
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You can type cell references directly into cells, or you can enter cell references by clicking cells,
which avoids typing errors.

In the first lesson you saw how to use the SUM function to add all the values in a column. You
could also use the SUM function to add just a few values in a column, by selecting the cell
references to include.

Imagine that you want to know the combined acreage for parcels 12 and 13. You don't need to
store the total, so you could enter the formula in an empty cell and delete it later. The example
uses cell C6.

The example shows you how to enter the formula. You would click the cells you want to include
in the formula instead of typing the cell references. A color marquee surrounds each cell as it is
selected and disappears when you press ENTER to display the result 0.37. The formula =SUM
(B3, B4) appears in the formula bar near the top of the worksheet whenever cell C6 is selected.
The arguments B3 and B4 tell the SUM function what values to calculate with. The parentheses
are required to separate the arguments from the function. The comma, which is also required,

separates the arguments.
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1 2
=C4*$D%$9
=C5*$D$9
=C6*$D%$9

v ¥

Now that you've learned more about using cell references, it's time to talk about different types

of references:

Relative Every relative cell reference in a formula automatically changes when the formula is
copied down a column or across a row. This is why you could copy the Sale Price
formula to add up Total Cost Values. As the example illustrated here shows, when the
formula =C4*$D$9 is copied from row to row, the relative cell references change from
C4 to C5 to CB6.

Absolute An absolute cell reference is fixed. Absolute references don't change if you copy a
formula from one cell to another. Absolute references have dollar signs ($) like this:
$D$9. As the art shows, when the formula =C4*$D$9 is copied from row to row, the
absolute cell reference remains as $D$9.

Mixed A mixed cell reference has either an absolute column and a relative row, or an absolute
row and a relative column. For example, $A1 is an absolute reference to column A and
a relative reference to row 1. As a mixed reference is copied from one cell to another,

the absolute reference stays the same but the relative reference changes.
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Jldy ®

ome | Insert Page Layout  Formulas Data  Re

A B C 3] E F

Total Cost
parcel Sale Price Value Ratios
o] sercze ]
2 90,000 93,040
3 123500 94,100
4 121,000 93,800
5 132900 118460
6 99900 91750
7 131,325 108,610
8 113,900 101,490
9 89950 84,030

1
2
3
4
5
6
7
8
9

10
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Copy everything in the Parcel, Sale Price and Total Cost Value columns to a separate worksheet.
Then enter the formula =C2/B2 in cell D2. You can do that either by typing it directly into D2 or
by typing ‘=’ then pointing to C2, typing ‘/’, and finally pointing to B2. The result of 0.822039
should be displayed in D2 after you hit ENTER.

This formula uses relative references. You can see that if you simply copy it to D3. The formula
in that cell is now ‘=C3/B3’.

Copy this formula down the remainder of column D. This can be done by dragging down to the
bottom of the column or double clicking the mouse with the cursor at the bottom right corner of
cell D3.
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Move beyond the bottom of column D to cell D103. Select the Formulas tab and the More
Functions options in the Function Library group. This will cause a drop down menu to appear

containing a list of available functions. Move down that list to MEDIAN and select it.

SRM 23
International Association of Assessing Officers
Copyright 2013



Excel Tutorial

International Association of Assessing Officers

Function Arguments Es

Number’ (%] = (0-82203883951456;1.0337777777...
2 =] -
9 (S

= 0.932472769
Returns the median, or the number in the middie of the set of given numbers.

Number1: number1,number2,... are 1 to 255 numbers or names, arrays, or references
that contain numbers for which you want the median.

Formula result = 1.864945537

Hielo on this function (o ) [ conca
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At that point a dialog box should appear in the center of your screen. It will display the

arguments D2:D102 in the window labeled Number 1. It will also show the result of calculating

the median based on the cells in that range. When you select ‘OK’, that result will be shown in

cell D103.

The formula =MEDIAN (D2:D102) will also appear in the formula window.

Part of the calculation of the coefficient of dispersion (COD) involves finding the absolute

difference between every ratio and the median. The Median ratio has been calculated and is

be relative.

found in cell D103. Because we want every calculation to reference that cell, we will make that

reference in the formula absolute ($D$103). The reference to each cell containing the ratios can
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-
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~ | Wome | inset  Page tayout
%
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B 7 U

MEDIAN ~ (3%« fe| =ABS($D$103-D2)
A B C D E F G

Total Cost Absolute
parcel  SalePrice Value  Ratios Difference
103,000 84,670 o,gzz,ozq):nss(snsm_zrm]
90,000 93,040 1.033778

1

2

3 123500 94,100 0.761943
4 121,000 93.800 0.775207
5 132900 118460 0.891347
6 99,900 91,750 0.918418
7 131325 108,610 0.827032
8 113,900 101.490 0.891045
9 89,950 84030 0.934186

1
2
3
4
5
6
7
8
9
10
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SUM is just one of the many Excel functions. These prewritten formulas simplify the process of

entering calculations. Using functions, you can easily and quickly create formulas that might be

difficult to build for yourself.

International Association of Assessing Officers
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You can use the AVERAGE function to find the average absolute deviation from the median.

Excel will enter the formula for you. Click in cell E102. On the Home tab, in the Editing group,
click the arrow on the Sum button, and click Average in the list. The formula =AVERAGE

(D2:D101) appears in the formula bar L

fe

near the top of the worksheet. Excel

will tend to use the closest cell with a numeric value in it in these functions. If you placed the

cursor at E103, Excel would attempt to use D103 as an argument. If you want the average to

appear in E103, you should type the formula in that cell instead of using the menu.
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[ £102 - f« | =AVERAGE(E2:E101)
A B C D E F
Total Cost Absolute
1 |parcel Sale Price  Value Ratios Difference

98
99
100
101
102
103
104
ns

97 275,000 271,980
98 209,000 244,290
99 250,000 276,030
100 284,200 254,630
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0.989018 0.05654541
1.168852 0.23637891
1.10412 0.17164723
0.895954 0.03651921

I 0.10490006!
0.932473
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The coefficient of dispersion can be easily calculated using the previous results. Move your

cursor to an empty cell, say F102 and enter the formula ‘=E102/D103".

This is a good place to talk about formatting. There are two ways you as a user may approach
formatting. The first involves changing the way numbers are displayed without changing the
underlying number. You may select this approach when you want an interim report that does not
change the underlying number. The second involves changing the underlying number for both
display and further calculation.

The median ratio was calculated as 0.932473. By right clicking on the cell containing the
median ratio (D103), a dialog box appears that allows the user to make several different changes.
Using the Number tab and selecting Percentage, the user can change the display of the median to

a percentage.

Format Cells @
Number | Alignment | Font | Border | Fill |Probe-.'.tion
Category:
General » | Sample
Number 93.25%
Currency '

Accounting
Date
Time

R L3

Decimal places: |2

CENtage
Fraction
Sdentific
Text
Spedial
Custom

Percentage formats multiply the cell value by 100 and displays the result with a percent symbol,

[ oK ]I Cancel I

Notice when the decimal places are changed to 0 and we hit OK the median changes to 93%.
However, all other figures on the worksheet remain unchanged. That is because only the

appearance of the number has changed.
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Paste 7 |[[Brzu| @ - A~ |FEEFE FEHE HMegeace
Clipboard = Font » Alignment
D103 - f« | =MEDIAN(D2:0102)
A B C D E F G
Total Cost Absolute
1 parcel  SalePrice Value  Ratios Difference
98 97 275000 271,980 0.989018 0.05654541
99 98 209,000 244,290 1.168852 0.23637891
100 99 250,000 276,030 1.10412 0.17164723
101 100 284200 254,630 0.895954 0.03651921
102 0.10490006 0.112497
103 I 93%!
104
ns
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Another approach changes the underlying number. Remember the original formula for the Ratio
was ‘=C2/B2’ for the first ratio. We can begin adjusting that formula by multiplying the result
by 100. We can show the result in a separate column or revise the existing ratio. Be sure to
separate every function in Excel with parentheses. Now the formula becomes ‘= (C2/B2)*100’
and the result is 82.20388 for the first ratio. To represent that ratio as a whole number, we add
the Round function to the front of the formula =Round ((and indicate the number of places to
round by adding a “,” and a ‘0’. The final formula appears as “=ROUND((C2/B2),0)”. The
number of places to round are indicated by the size of the number, to the right is indicated by
positive numbers (greater than zero), with the sign assumed, and to the left by negative numbers
(less than 0).

=ROUND((C2/B20,0) - 82

=ROUND((C2/B20,1) — 82.2

=ROUND((C2/B20,-1) - 80
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Clipboard Font . Alignment
02 e fe| =ROUND((€2/82)*100,0)
A 8 c ) 3 F
Total Cost Absolute
1 parcel  SalePrice Value _ Ratios  Difference
2 1 103000 sse0[ s 1
3 2 90000 93040 103 10
4 3 123500 94,100 76 17
5 4 121000 93800 78 15
3 5 132900 113460 89 a
7 6 99900 91750 92 1
8 7 131325 108,610 £ 10
) 8 113900 101490 89 a
10 9 89950 84,030 %3 0
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The median ratio will have to be reformatted now so that it doesn’t show 9300%. The average

absolute deviation has already been rounded along with the ratios.

| E108 - £ |
A B C D E F G
Total Cost Absolute

1 |parcel Sale Price  Value Ratios Difference

98 97 275,000 271,980 399 6

99 98 209,000 244 290 117 24

100 99 250,000 276.030 110 17

101 100 284,200 254,630 90 3

102 10.46 0.112473
103 93

104

105

106

107

108 1

It is good practice to label calculated results for future reference.

Some of the other summary statistics that might be helpful are shown below.
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Clipboard ™ Font I Alignment

| P113 - fe |

A B C D E F G
Total Cost Absolute

1 parcel Sale Price.  Value Ratios  Difference

95 94 445000 338,770 76 17

96 95 286,500 258,220 90 3

97 96 348,000 269,300 77 16

93 97 275,000 271,980 99 6

99 98 209,000 244 290 117 24

100 95 250,000 276,030 110 17

101 100 284,200 254 630 90 3

102 10.46 0.112473

103 Median 93

104 Maximum 139

105 Minimum 74

106 Average 95.04

107

You can print formulas and put them up on your bulletin board to remind you how to create
them.

To print formulas, you need to display formulas on the worksheet. You do this by clicking the

Formulas tab, and in the Formula Auditing group, clicking Show Formulas 5

Hide the formulas on the worksheet by repeating the step to display them.

e You can also press CTRL+" (the ~ key is next to the 1 key on most keyboards) to display and
hide formulas.

« Displaying formulas can also help you spot errors.
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f ¥ AutoSum ~ @ Logical ~ {3 Lookup & Refi
[ Recently Used ~ [A Text - {{® Math & Trig -
Insert 3 -
Function [f& Financial ~ {7 Date & Time ~ (] More Functior
Function Library
| G17 @ fe |
A B C D E
1 parcel Sale Price
2 1 103,000
3 2 90,000
4 3 123,500
5 4 121,000
6
7/ sazznsnss 9270000001
8 " #NAME?
9
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Sometimes Excel can't calculate a formula because the formula contains an error. If that happens,

you'll see an error value instead of a result in a cell. Here are three common error values:

####4# The column is not wide enough to display the contents of this cell. Increase column
width, shrink the contents to fit the column, or apply a different number format.

#REF! A cell reference is not valid. Cells may have been deleted or pasted over.

#NAME? You may have misspelled a function name or used a name that Excel does not

recognize. You should know that cells with error values such as #NAME? may

display a color triangle. If you click the cell, an error button appears to give you

some error correction options.
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Home Insert Page Layout Formulas Data Review

ﬁ > AutoSum ~ @ Logical ~ ﬁ Lookup & Reference ~ §

ﬁv Recently Used ~ fA Text ~ @ Math & Trig ~
Insert - Name
Function @ Financial ~ @ Date & Time ~ m More Functions ~ Manag
Function Library
| G17 - 5|
A B C D
1 parcel Sale Price
2 1 103000
3 |2 90000
4 3 123500
5 4 121000
6
7 =B2*B3¥B5/B 9270000000.97976
8 "=Summary(B2:85)
9
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In this case, the user typed Summary, which is not an Excel function.
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MEDIAN{numberl,number2,...}
Returns the median, or the number in the middle of the set of given numbers.

ot ==
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Excel offers many other useful functions, such as date and time functions and functions you can

use to manipulate text.
To see all the other functions, click the arrow on the Sum button in the Editing group on the
Home tab, and then click More Functions in the list. In the Insert Function dialog box that
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opens, you can search for a function. This dialog box also gives you another way to enter
formulas in Excel. You can also see other functions by clicking the Formulas tab.

With the dialog box open, you can select a category and then scroll through the list of functions
in the category. Click Help on this function at the bottom of the dialog box to find out more

about any function.
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How to create a chart in Excel 2007

A chart gets your point across — fast. With a chart you can transform worksheet data to show
comparisons, patterns, and trends.

For example, you can show at a glance whether house prices are falling or rising.

20 City Composite

240.00

220.00

200.00

180.00

160.00

140.00 =

120.00

100.00 -
wn Vo] ~ 0 [e)) o i (@]
o o o o o - - —
o o o o o o o o
(g\] (g\] (g\] (o] (o] (o] (o] o

This chart was compiled using data from the Case-Shiller House Price Index.

In Excel 2007 you can make a chart in about 10 seconds, which you'll see how to do in just a bit.
After you create a chart, you can easily add new elements to it. For example, you can add chart

titles to add more information to the chart, or change how chart elements are laid out.

For this exercise we will return to the Excel worksheet where we calculated the ratio statistics

and the primary chart we will use is a scatter chart.

The Charts group is located on the Insert tab. When any one of the basic chart types is selected,
a drop down menu reveals several variations of that chart type. We will select a basic scatter

diagram shown in the upper left of that menu.
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Notice several things occur when this is done.

First, Excel may attempt to build a chart using some or all of the data on the particular worksheet
where the chart is inserted. Don’t worry, it can be changed.

Second, and more importantly, a set of chart tools appears on the ribbon. You will find this set
of tools essential for creating a useful chart.

The chart can be treated as any other window, so you can move it to an empty part of your
worksheet.

The Select Data option is used both for selecting data initially and for editing data already
selected. In our case, Excel has chosen some data, so we will need to remove that data and
replace it with data we want to display.

That is done either by right clicking your mouse within the chart area, or using the Select Data
function on the Design tab of the Chart Tools. Both will cause the following dialog window to

appear.
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Select Data Source [ | \ [#23m]
Chart data range: 06 ER:
1 ) [ ﬂ Switch Row/Column ] } @
[ \ A
Legend Entries (Series) Horizontal (Category) Axis Labeldl
EMErsETan0|E
Absolute Difference 1 103,000 84,670 82 -
<blank series> 290,000 93,040 103
Square Feet of Living Area 3 123,500 94,100 76
4 121,000 93,800 78
5 132,900 118,460 89 -
Hidden and Empty Cells ok | [ cancel
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Let’s look at several key parts of this window.

1. The Chart Data Range displays the worksheet name and the absolute references for all the
data considered. It is highlighted when the dialog window first appears, which means
deleting it will clear that data from the chart.

2. Data series can be added, edited or removed using the buttons found in the second area of the
window.

3. Finally, labels can be selected for the horizontal axis of the chart.

A scatter diagram is comprised of a series of objects (usually dots) that represent the intersection
of data displayed on vertical and horizontal axes. The line chart shown earlier displayed average
indices over time. The same data displayed in a scatter diagram would be more difficult to read
because it would display individual cases, rather than summaries.
Notice that the three windows are divided into two sections. The open part of the window allows
the user to type cell references directly. If you do that, remember to make the cell references
absolute, not relative.
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The small section to the right contains a small arrow that when pressed allows the user the point

to the cells, rather than type in their references.

You must enter both Series X values and Series Y values. Series X values will form the

horizontal portion of the intersection and Series Y values will form the vertical.
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oK | cancel |
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We highlighted Sale Prices for the Series X values and Ratios for the Series Y values.
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In just a few steps and a relatively short time, | produced a scatter chart. It is admittedly crude,
but shows the relationship between ratios and selling prices.

The chart can be changed to accommodate reporting needs and preferences.

Under the Chart Layouts group of the Design tab is a drop down selection of pre-designed
layouts. The chart will be changed immediately upon selection of any one of these items — in our

case layout 9.
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Chart and axis titles are added as placeholders. Additional gridlines have been added. A linear

regression line along with the regression formula and the R? indicator have also been added.
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Chart Title
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All of these can be changed. | would begin by deleting the legend. It adds noting to the chart

and takes up viewing “real estate”.

ChartTitle
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440
20

ﬂ T T T T T 1
0 100,000 200,000 300,000 400,000 500,000 600,000

Axis Title

Next, I would make the Chart and Axis titles more meaningful. Most parts of the chart are
themselves objects and the user can access their characteristics by clicking on them. Clicking on

each of the titles allows the user to erase what is there and replace it with appropriate text.
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Ratios to Sale Prices
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Even the regression data can be moved to a part of the chart that makes it more readable.

For the vertical and horizontal axis, the user can select whether to display no grid lines, only

major gridlines, only minor gridlines or both major and minor gridlines. These are accessed

from the Axis group of the Layout tab.
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Much more can be done to the chart to reflect the user’s taste and reporting preferences.
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Right clicking on the data points within the chart will bring up a dialog box that contains a
number of options. You should look at the options available, apply several to gain some

perspective on what they do and develop your own style preferences.

Ratios to Sale Prices

140 v, v=-7E-05x+ 10868
R

Soga
=IIOT

Ratios
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0 100,000 200000 300,000 400,000 500,000 600,000

Sale Price

Each of the axes can be adjusted according to the user’s preference.

Tip Any changes that you make to the worksheet data after the chart is created are instantly

shown in the chart.

When your chart looks just the way you want it to, it's easy to add it to a PowerPoint presentation
so that everyone can see it. And if the chart data changes after you add the chart to PowerPoint,
don't worry. Changes to the chart data in Excel are updated in the chart in PowerPoint as well.

Here is how it works. Copy the chart in Excel. Open PowerPoint 2007. Paste the chart on the

slide you want it. In the chart's lower-right corner the Paste Options ® putton appears. Click
the button. You'll see that Chart (linked to Excel data) is selected. That ensures that any
changes to the chart in Excel will automatically be made to the chart in PowerPoint.

Now you are ready to present your chart.
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Sorting Data in Excel

The ability to sort is very important for analysis and manipulation of data. You can sort data by
text (A to Z or Z to A), numbers (smallest to largest or largest to smallest), and dates and times
(oldest to newest and newest to oldest) in one or more columns. You can also sort by a custom
list (such as Large, Medium, and Small) or by format, including cell color, font color, or icon set.
Most sort operations are column sorts, but you can also sort by rows.

Excel will attempt to sort the entire range of data selected. This is very important from the
standpoint of data integrity. In our sample dataset, if you were to sort only part of the data, some
of the fields would no longer match the parcel on which they were originally recorded. If you

attempt to sort a single column of data, Excel gives this warning.

Sort Warning [~ B[]

Microsoft Office Excel found data next to your selection. Since you have not
selected this data, it will not be sorted.

What do you want to do?

Continue with the current selection

[ Sort ] | Cancel |

As you will see, it is also important to include column headings in the selection range. This

helps you identify the column(s) to be used for sorting.

When you reapply a sort, different results appear for the following reasons:
e Data has been added, modified, or deleted to the range of cells or table column.

e Values returned by a formula have changed and the worksheet has been recalculated.

Tip: Selecting all the data on a worksheet can be accomplished easily. Holding down the
control key (Ctrl) and striking the Home key will place the cursor in the upper left corner
cell of the worksheet (A1). Then by holding down both the control (Ctrl) and shift keys
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and then striking the End key, the cursor is move to the lower right cell containing data and
all the data is highlighted.
Sort text

First, select the range of data to be sorted.

This will open a dialog box containing selections of Column, Sort on and Order. The Column
drop down menu will contain the column headings if they have been included in the selected data
range. The Sort on drop down menu allows the user to indicate whether the sort will be based on
cell values, cell color, font color or cell icons. Finally, the Order drop down menu allows the

user to indicate the direction of the sort:
e To sort in ascending alphanumeric order, click Sort Ato Z.

e To sort in descending alphanumeric order, click Sort ZtoA.

To reapply a sort after you change the data, click a cell in the range or table, and then on the

Data tab, in the Sort & Filter group, click Reapply.

Sort Warning @

The following sort key may not sort as expected because
it contains some numbers formatted as text:

Meighborhood
What would you like to do?
@) iSort anything that looks like a number, as a number!

Sort numbers and numbers stored as text separately

[ (04 ] | Cancel | | Help |

Issue: Check that all data is stored as text If the column that you want to sort contains
numbers stored as numbers and numbers stored as text, then you will receive the Sort Warning
message shown above. To format all of the selected data as text, on the Home tab, in the Font
group, click the Format Cell Font button, click the Number tab, and then under Category,
click Text.
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Sort numbers

Sorting numeric data follows the same routine, except the Order drop down menu lists Smallest
to Largest and Largest to Smallest instead of A to Zand Z to A.

As before, make sure all the data in the sort column is numeric to avoid any problems with the

sort.

Sort dates or times

Sorting by dates or times follows the same routine, but this time the Order drop down menu lists
Oldest to Newest or Newest to Oldest.

Issue: Check that dates and times are stored as dates or times If the results are not what you
expected, the column might contain dates or times stored as text and not as dates or times. For
Excel to sort dates and times correctly, all dates and times in a column must be stored as a date
or time serial number. If Excel cannot recognize a value as a date or time, the date or time is

stored as text.
NOTE If you want to sort by days of the week, format the cells to show the day of the week. If

you want to sort by the day of the week regardless of the date, convert them to text by using the
TEXT function.

The Sort dialog box allows you to sort several different columns in the same routine. For
example, you could sort by Neighborhood and Sale Price. You can even change the sort order
for each column. Neighborhood can be sorted from A to Z and Sale Price can be sorted from
Largest to Smallest. This will allow the user to pick out the highest sale price for each
neighborhood.

Keep in mind the sort is hierarchical, meaning Excel will sort everything by one sort level before
proceeding to the next. At some point in adding sort levels, you will reach a point when the
product of the sort is meaningless. For example, if we were to add Total Acres to this sort
routine, Excel would sort first by Neighborhood; then within Neighborhood it will sort by Sale
Price; finally, for every matching Sale Price, it will sort by Total Acres. You can see the only
condition under which the third level of sorting would apply is when two or more parcels within
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the same Neighborhood sell for the exact price and have different acreages. The chances of that

happening and therefore reaching that third sort level are very slim.
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Filtering

Filtered data displays only the rows that meet criteria that you specify and hides rows that you do
not want displayed. After you filter data, you can copy, find, edit, format, chart, and print the
subset of filtered data without rearranging or moving it.

You can also filter by more than one column. Filters are additive, which means that each
additional filter is based on the current filter and further reduces the subset of data.

The Filter function is found in the Sort & Filter group on the Data tab.

AN 4

} sort | Filter

[k

PRI 575

V,? Advanced

Sort & Filter
Before selecting the Filter, select the data that is to be filtered. Clicking on the filter will cause a
drop down icon to appear in the bottom right corner of the top cell of each filtered columni~ .
When that icon is clicked, a dialog box appears that allows the user to adjust the filter. For
example, if all the data is selected in our sample dataset, the filter is selected and the icon on the

Style column is clicked, the dialog box looks as follows:

‘E.L Sort Smallest to Largest
i.L 5ort Largest to Smallest
Sort by Color 3

MNumber Filters 4

(Select All)

Assuming there are style codes 1 through 15, this shows us that not all those codes are
represented in our dataset. If we want to view only those records in style code 2 we

1. Click on the Select All check box to unselect all

SRM 46
International Association of Assessing Officers
Copyright 2013


javascript:AppendPopup(this,'417084575_1')

Excel Tutorial

2. Click on the check box next to 2 to show only style code 2 parcels

Now the only style that appears is 2 and the icon in the top cell of that column has changed from

¥ to =¥/ indicating the use of a filter.

NOTE When you use the Find dialog box to search filtered data, only the data that is displayed

is searched; data that is not displayed is not searched. To search all the data, clear all filters.

Additional filters can be added just as layers were added to a sort routine. For example, assume
that after filtering for style 2 parcels, you wanted to look at sales of two bedroom homes.
Adding that filter is as simple as moving to the column headed Bedroom, clicking on the filter
and selecting only 2 from the available codes.

When you do that, the number of visible rows is reduced. What is left are parcels that satisfy
both filters at the same time. There may be parcels in the original dataset that have two
bedrooms, but are a different style. In the same way, there may be style 2 parcels that have more

than two bedrooms. None of those are visible in the filtered dataset.

C D E F G H 1 1 K L M N (o] P Q

Sale Building Total Cost  Story  Exterior Year Total Family
1 | Month ~|Sale Y¢ > |Sale Pri > | Total Acr v |land Val|=| Valug~| Valug=| Heighl~| Walll~| Style|.¥ Year Bi~|Remodel~| Room|~ Bedroor.¥| Room| >
3 3 2004 131325 022 25900 82,710 108.610 1.00 3 2 1950 0 5 2 1
6 1 2004 129,500 0.28 27850 87130 114,980 1.00 1 2 1922 2,004 5 2 C
7 5 2004 123,500 0.19 24920 69130 94,100 1.00 3 2 1948 0 4 2 C
3 4 2004 121,000 019 24920 68880 93,800 1.00 3 2 1948 0 5 2 C
9 12 2004 113,900 022 25900 75,590 101.490 1.00 4 2 1950 0 4 2 C
11 1 2004 103,000 0.19 24920 59750 84,670 1.00 4 2 1948 0 4 2 C
12 6 2004 99,900 0.18 24710 67,040 91,750 1.00 4 2 1958 0 5 2 C
41 7 2004 185,000 040 56.420 135950 184 370 1.00 1 2 1938 1,986 5 2 C
a6 8 2004 176,950 022 50,760 97.410 148170 1.00 1 2 1955 1,994 6 2 1
43 6 2004 172,000 0.19 49090 103,190 152,280 1.00 1 2 1953 0 6 2 1
50 2 2004 167,100 048 62,040 102,950 164,990 1.00 1 2 1949 0 4 2 C
52 3 2004 165,000 025 51,880 128250 180,130 1.00 1 2 1952 0 5 2 C
56 9 2004 156,500 017 48480 105400 153,880 1.00 1 2 1940 0 6 2 C
59 12 2004 145,000 0.18 43,800 103,750 152,550 1.00 1 2 1941 0 4 2 C
63 4 2004 136,000 0.20 49640 84,550 134,190 1.00 6 2 1958 0 5 2 C
64 1" 2004 134,500 0.19 49.200 86,840 138.040 1.00 1 2 1950 0 4 2 C
93 i 2004 106,000 0.1 35,260 68,660 103,920 1.00 4 2 1939 0 5 2 C
102
103 Average 214,226
104 Maximum 510,000
105 Minimum 68,000
106 I I
4 4 » M| Sheetl - Sheet2 -~ Sheet3 ~ Sheetd . Sheet5 70 1 | | —TE—

Notice something else in the slide: calculations were entered at the bottom of the Sale Price
column reflecting the Average, Maximum and Minimum. The results of those calculations did
not change with the filters. It is very easy to look down the Sale Price column and note that

neither the maximum nor the minimum values match those of the calculations.
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Using the Show Formulas option in the Formula Auditing group of the Formulas tab reveals that
the calculations are based on all rows 2 through 101 of the original dataset.
Removing a filter and restoring the dataset to its original state is easy.

1. Return to the filtered column and click on the icon in the top cell.

2. Locate the selection entitled Clear Filter From followed by the column heading

3. Click on that selection

The filter(s) applied to that column will be removed immediately.

There are many other ways of using filters. For example, more than one of the items can be

selected from a group. We could have selected style 4 and 9 instead of just style 2.

41 sort Smallest to Largest
H. Sort Largest to Smallest
Sort by Calor 3

| Clear Filter From "Style”

Number Filters »

v w0 (Select All)
2
¥4
s
k]
O1s

You can copy the result of a filter to another worksheet. At that point, calculations become

meaningful for that data segment alone.

0a) 97 S IC TR I I ol Si ESMENCS
-9 Home  Insert Page Layout 2 Review  View Developer © o
5 o) ns 3 E ( n - V{’_} d%—] f]_] j: 1% Data Analysis
Cns;:: 9 Z) Sort | Fitter ‘bﬁm;nczn I s~ || GToUP Ungroup Subtotal .
Sort & Filter Outiine g Analysis
R23 - £ ¥
A B c D E F G H 1 J K L ™ N ) ) o |
Year
Sale Building Total Cost Story  Exterior Remodele  Total Family
1 parcel Neighborhc Month  Sale Year Sale Price Total Acre:Land Valu¢ Value Value Height Wall Style  Year Built d Rooms Bedrooms Rooms F
2 127001 6 2004 164,500 020 25220 127,890 153.110 1.50 6 4 1948 4
3 227002 4 2004 377,500 029 133320 199490 332810 150 1 4 1928 3
4 21002 1 2004 349,999 019 96880 196,630 293,510 1.50 9 4 1933 4
5 23002 1 2004 295,000 014 94520 151,060 245,580 150 3 4 1928 2
6 25002 1 2004 286,900 029 121,990 156,760 278,750 150 9 4 1940 3
7 69003 6 2004 162,000 016 48090 124340 172430 1.50 1 4 1938 4
8 837005 6 20042510.000 103,980 290,100 394,080 150 1 4 1940 4
9 917005 6 425,000 211,960 316,160 150 1 4 1940 3
10 84005 395,000 213450 317.430 1.50 1 4 1936 4
1 887005 9 2004 381,000 205,950 310,570 150 1 4 1939 3
12 897005 5 2004 336,000 150,660 255,240 150 1 4 1939 3
13 85005 7 2004 275,000 180,930 285,020 1.50 9 4 1940 3
14 767005 5 2004 254,000 170490 304,570 150 1 4 1941 3
15 99005 2004 250,000 172590 276,030 150 7 4 1939 4
16 807005 2004 222,500 132,260 235,700 1.50 1 4 1940 3
17 62 003A 5 225,000 166,330 201,140 150 1 4 2000 3
18 100 005A 1 284,200 178320 254,630 1.50 1 4 1940 4
19 —
20 Average '\ 305,506
21 Maximum 510,000
2 Minimum 162,000
o Sheetl ,“Sheet2 Sheet3 , Sheet4 | Sheet5 %3 [ " |
Ready | 7] [E et O S—E—=—C |
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PivotTable reports in Excel 2007

Your worksheet has lots of data, but do you know what the numbers mean? Does your data
answer all your questions? PivotTable reports can help to analyze numerical data and answer
questions about it.

In seconds you can ask questions, see the answers.

With PivotTable reports, you can look at the same information in different ways with just a few
mouse clicks.

Imagine an Excel worksheet of sales information on multiple parcels. A PivotTable report turns

all that data into small, concise reports that tell you exactly what you need to know.

Before you start to work with a PivotTable report, take a look at your Excel worksheet to make
sure it is well prepared for the report.

When you create a PivotTable report, each column of your source data becomes a field that you
can use in the report. Fields summarize multiple rows of information from the source data.

The names of the fields for the report come from the column titles in your source data. Be sure
that you have names for each column across the first row of the worksheet in the source data.
The remaining rows below the headings should contain similar items in the same column. For
example, text should be in one column, numbers in another column, and dates in another column.
In other words, a column that contains numbers should not also contain text, and so on.

Finally, there should be no empty columns within the data that you are using for the PivotTable
report. We also recommend that there be no empty rows; for example, blank rows that are used
to separate one block of data from another should be removed.

When the data is ready, place the cursor anywhere in the data. That will include all the worksheet
data in the report. Or select just the data you want to use in the report. Then, on the Insert tab, in
the Tables group, click PivotTable, and then click PivotTable again. The Create PivotTable
dialog box opens.
Select a table or range is already selected for you. The Table/Range box shows the range of the
selected data. New Worksheet is also selected for you as the place where the report will be
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placed (you can click Existing Worksheet if you don't want the report placed in a new

’E;ﬁ\ ) - = @ ICrRR ™ Tutorial Worksheetxlsx - Microsoft Excel PivotTable Toals - = X
] -
—/ Home Insert Page Layout Formulas Data Review View Developer Add-Ins | Options Design @ - T X
FivotTable Name: | Active Field: = _ _ % Group Selection - 4] =] Oy O ] ET=] + :F_‘:':|
= Exnand Entire Field =] o 2 2 =
PivotTable3 - & Ungroup . A ﬂ Li e JJ;LJ/ lef ‘L Jld} ihg M 7 E -]
= _ - "= Collapse Entire Field ~ B ~ l Sort Refresh Change Data Clear Selecd  Move PivotChart Formulas OLAP Field +/- Field
E Options ~ 7 Field ettings = 43 Group Field ‘ M Source ™ - ~  PivotTable M too List 'Buttons/Headers
PivotTable Active Field Group Sort Data Actions Tools Show,/Hide
 m G ] E
A B L L E E 5 H L d K PivotTable Field List - x l]_E
1
2 Choose fields to add to report:
N [perel -
4 [|Neighborhood
5 [C]5ale Month =
6 To build a report, choose [CIsale Year
7| fields from the PivotTable S‘T’BE\TEE
8 Field List e e
[CILand value
9
2 [CIBuilding Value
[ Total Cost value
L8 — [C]5tory Height ] |
12|12 [F]Excterior wall 1
13| = [FlShe =
1|
15 b Drag fields between areas below:
s W Report Filter = Column Labels
17
18
19
20 1] RrowLabels E  values
21
22
23 1l
24 [] Defer Layout Update
2 v
H 4 r ¥ | Sheetf Sheetl - Sheet? . Sheet3 ,Sheet4 Sheets . ¥J l | Jj| | 0
Ready | 75 |[E2 G0 Ej q00%..=) 1) ()

This is what you see in the new worksheet after you close the Create PivotTable dialog box.
On the left side is the layout area ready for the PivotTable report, and on the right side is the
PivotTable Field List. This list shows the column titles from the source data. As mentioned
earlier, each title is a field: parcel, Neighborhood, and so on.
You create a PivotTable report by moving any of the fields to the layout area for the PivotTable
report. You do this either by selecting the check box next to the field name, or by right-clicking a
field name and selecting a location to move the field to.
If you have worked with PivotTable reports before, you may wonder if you can still drag fields
to build a report. You can.
Tip If you click outside of the layout area (of a PivotTable report), the PivotTable Field List goes
away. To get the field list back, click inside the PivotTable layout area or report.
Now you are ready to build the PivotTable report. The fields you select for the report depend on
what you want to know.
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Let's start with finding the average selling price by style. To get the answer, you need data about
the style. So select the check box in the PivotTable Field List next to the Style field. You also
need data about Sale Price, so select the check box next to the Sale Price field. Notice that you
don't have to use all the fields on the field list to build a report.

When you select a field, Excel places it in a default area of the layout for you. You can move the
field to another area if you want to. For example, when you select Style, it is moved to the
Values section and displayed as | 5umof styie ~ |. Notice to the left of the Pivot Table Field
List dialog box there is a partial table being constructed interactively. At this point it displays
one label — Sum of Style and one amount — 411.

Clicking the arrow on the right side of that image causes a dialog box to appear with several

choices including one to Move to Row Labels, which is where we want this field.

Mowve to Report Filter
PMowve to Row Labels

Move to Column Labels

Remowve Field

@ X MEE <

Value Field Settings...

Upon selecting the Move to Row Labels option two things occur. The label Style is moved to
the Row Labels section of the dialog box and the partial table to the left has changed. It now has
a label Row Labels with numbers below it and a label Grand Total below that. These numbers
represent each of the unique values for Style found in the range of data selected for the pivot
table.

Since we want to display the average Sale Price by Style, we select the Sale Price field. Itis
moved into the Values section with the Sum notation and the pivot table now has values under a
label “Sum of Sale Price”.

Sum is the default setting. There are two approaches to changing that. You can select value
Field Settings from the dialog box that appears after clicking the arrow to the right of Sum of

Sale Price in the Values section or in the ribbon at the top of the page.
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Either of these approaches causes another dialog box to appear with a list of options. Selecting
Average and clicking OK causes the label in the pivot table to change from Sum of Sale Price to
Average of Sale Price and the numbers under that label to change also reflecting the average by
style.

Adjusting the Field Settings can change the pivot table to show the number of sales, the
maximum sale price, the minimum sale price or the standard deviation.

Another field can be added to the Column Labels section to show Average Sale Price by Style
and some other field. For example, you can add Bedrooms as a column and show the Average
Sale Price by Style and Bedroom count, or change the Field Settings to Count and see how many
sales occur in each combination of Style and Bedroom count.

The data in the pivot table can be formatted like any cell in a worksheet. Highlight the cells to
be formatted alike and right click the mouse. Select Format Cells and adjust the format to
personal preference.

Notice there are icons next to the row labels and column labels. These allow you to adjust the

pivot table by limiting the rows or columns that are shown.
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This tutorial is an attempt to highlight some of the functionality available in Excel and provide
you the user with some of the skills you will need to take IAAQO’s advanced mass appraisal

courses.
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Comp Sheet

Defending values of residential property is best accomplished through the use of a
comparable sales sheet, but this presents the problems of selecting the appropriate sales and
then adjusting the sales for differences between the sales chosen and the subject property.
These will be addressed by building a comp sheet in such a way that the user can determine
how sales will be selected and the final market value estimate determined.

Copy the following variables to the Comp Sheet worksheet. Remember to just paste the
values to avoid confusion created by the underlying formulas on other worksheets.

Parcel
Sale Year
Sale Month
Sale Price
MCAP
NBHD
Subdiv
Land Size
Building Size
Year Built
MS Style
Full Baths
Half Baths
Bedrooms
Condition
Quality
Walls

Age

Cost

Leave two columns blank and build the structure for our comp sheet beginning with the
third column following our data.

Subject Sale 1 Sale 2 Sale 3 Sale 4 Sale 5

Parcel

Sale Year
Sale
Month

MCAP
Subdiv
Land Size
SFLA
Age
Quality
Condition
Bedrooms
Full Baths
Half Baths
Cost
Adj Est
Market
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Est

The premise of the sales selection routine is twofold: that the analyst wants sales that
have the same characteristics as the subject and that he or she should have the capability of
determining what variables are most important in establishing comparability. The most
comparable sale is one whose characteristics exactly match that of the subject, but that is only
possible when the subject is one of the candidate sales. Otherwise that analyst is required to
select among sales whose characteristics vary from one another and the subject in different
ways.

One of the ways of establishing the relative comparability of one property characteristic
over another is through weighting the differences. For numeric variables such as improvement
size (SFLA), a weight is applied to the difference between the value of the variable for the
subject and that of a comparable sale property. For some variables such as neighborhood the
guestion to be asked is not how much the sale property differs from the subject but whether it
does. If the value of the variable for the sale is the same as that of the subject no weight is
applied or a weight of 0 is applied. When the values are different, in other words in our example
the sale lies outside of the subject’s neighborhood, a weight is applied.

When all the weights for a sale have been calculated they are summed and all the
candidate sales are sorted by their weights. Those with the smallest weights are considered
most comparable to the subject since their set of characteristics is closer to that of the subject
property.

Under the comp sheet template list a set of property characteristics and a list of starting
weights. We then construct a formula that calculates the weights for each sale based on that
weight list. The more characteristics that are listed the more complex the formula becomes.

Item Weights

Sale Date 60
Subdiv 500
Land Size 0.1
SFLA 0.25
Age 50
Quality 100
Condition 100
Bedrooms 100
Full Baths 100
Half 50
Baths

=(((($W$3-B2)*12)+$W$H4-C2)*$W$20)+

IF(G2<>3$W$6,5W$21,0)+

(ABS($WS$H7-H2)*$W$22)+

(ABS($WS$8-12)*$W$23)+

(ABS($W$9-R2)*$W$24)+

IF($W$10<>P2,$W$25,0)+

IF($W$11<>02,$W$26,0)+

IF($W$12<>N2,$W$27,0)+

IF($W$13<>L2,$W$28,0)+

IF($W$13<>M2,$W$29,0)
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There are ten variables used in this selection routine and we will take them one at a
time.

(((PW$3-B2)*12)+$W$4-C2)*$W$20)

Sale date can be represented in several ways. Here it is translated into months before a
weight is applied. $W$3 is used to reference the subject year. This should be the year of the
appraisal date, just as $W$4 should be the month of that same date. Notice that the sale year
is subtracted from the appraisal year and then multiplied by 12. That is added to the difference
between the appraisal month and the sale month; and that sum is multiplied by the listed weight.

IF(G2<>$W$6,$W$21,0)

A conditional statement is used to determine whether the Subdiv variable for the sale is
different than that of the subject property. If the sale property is not located in the same
subdivision as the subject property it is assigned the weight at $W$21, otherwise it is given a
weight of 0.

(ABS(SW$7-H2)*$W$22)

The land size for a particular sale property may be either larger or smaller than the
subject. All the analyst cares about is how close it is to the subject’s size, so the absolute
difference between them is used to establish the weighting. If that was not done, a negative
weight on one variable may offset a positive weight on another, skewing the results. $W$7
represents the land size for the subject; H2 is the land size of the sale property; and $W$22 is
the weight to be applied to the absolute difference.

(ABS($W$8-12)*$W$23)

The size of the dwelling, represented here as SFLA (Square Feet of Living Area), is
treated in the same way as the land size variable, with the absolute difference being weighted.

(ABS(SW$9-R2)*$W$24)

The absolute difference between the age of the subject parcel and each sale is also
weighted in a similar fashion.

The remaining five variables in the list are weighted according to whether their value
exactly matches that of the subject property. If they exactly match the value of the subject
property their weight is “0”, otherwise they receive the weight shown on the list.

Comparability

This method defines comparability in terms of the relative value of the weight. Therefore
the most comparable properties are going to appear in the first rows of our worksheet when they
are sorted in ascending order based on weight. That allows the user to construct the
comparable sales form using references to variables in the first few rows. Some jurisdictions
prefer that the subject property not be used as its own comparable when it has sold recently.
Assuming it will pull itself as the most comparable sale, our comparable sale form begins on row
3, instead of row 2. In a jurisdiction where there is either no or the opposite preference, this
template can be changed to begin with row 2.
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Setting selection weights is an iterative process involving the judgment of the analyst
regarding comparability. The analyst will go through a process of setting weights, sorting the
sales and reviewing the resulting comp sheet to determine whether it reflects the degree of
comparability he or she wants. This process is repeated as many times as it takes to achieve a
level of comparability desired by the user. Weights of variables are increased or decreased to
alter the representation of that variable in relation to the other variables. For example, the Sale
Date weight might be increased to bring in more recent sales. On the other hand, SFLA may
be more important than sale date and its weight can be changed to reflect that.

Market Estimate

One of the characteristics all the sales in our sample share is a cost estimate. This was
previously calculated in a similar manner for all parcels such that two parcels having the same
characteristics will have the same cost estimate. Therefore, the cost estimate will be used to
adjust the sales to the subject. The cost estimate of the sale property will be subtracted from
that of the subject and the difference will be added to the adjusted selling price. That formula
for Sale 1 is shown below.

=($W$15-X15)+X5

If there is no difference in cost, the amount of adjustment will be “0”. As the
characteristics of the sale property differ to a larger extent from the subject the difference in cost
will increase, assuming those differences affect cost.

Finally, the adjusted selling prices must be aggregated in some way to estimate the
value of the subject property. In this case, the formula used calculates the average of the
adjusted selling prices, but the user could easily change that to the Median or some other
calculation.

Direct Market

Another approach to estimating market value and/or providing a means of adjusting
sales is through the use of multiple regression analysis. That functionality is available in Excel
through Data Analysis on the Data ribbon. (If that option does not appear on the Data ribbon,
follow the instructions in the Appendix to make it available.)

The end product of this process will be a set of value estimates that should be tied to
parcel numbers for ease of identification. The regression model will require the input of a
dependent variable and one or more independent variables. That will be made easier if all
those items are aggregated into a single place on the worksheet. To that end, copy the
following variables to a separate part of the Comp Sheet worksheet:

Parcel

Sale Year

Sale Month

MCAP

Building size

Year Built

Condition

Quality

The market conditions adjusted price is an attempt to adjust the original sale prices for
market changes that have occurred since the sale date. However, to further adjust the sales to
a more current date and to show the application of an additional variable, we will create a
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variable called DOSSF (Date of Sale times Square Feet). We will use January 1, 2010 as the
appraisal date and subtract the sale date for each sale parcel from that before multiplying the

result by the Building Size.

The appraisal date is transformed into months by multiplying the appraisal year by 12.
From that is subtracted the result of multiplying the sale year by 12 and adding the sale month

to that. The resulting formula is:

=((2010*12)-((AG2275*12)+AH2275))*AJ2275

It has a relative format, meaning it can be copied to each parcel.

Selecting Data Analysis form the Analysis tab from the Data ribbon will cause the

dialogue window below to appear.

Data Analysis

Analysis Tools

Covariance
Descriptive Statistics
Expanential Smoothing

Fourier Analysis
Histogram
Maving Average

Rank and Percentile
Regression

F-Test Two-Sample for Variances

Random Mumber Generation

Cancel

Help

A

e

Selecting the Regression option will bring up the following dialogue window:

&

(71 New Worksheet Ply:
(71 Mew Workbook

Regression I.ilﬁ
- o |
Ok
Input ¥ Range: Pz -
Input X Range: SATE1:5ANS2301
Hel
Labels [] constant is Zero
[] Confidence Level: 95 S
Output options
@ OutputRange: SAQS2:SAY 623

Residuals
[7] Residuals [T Residual Plots
[ standardized Residuals [] Line Fit Plots
Mormal Probability
[] Mormal Probability Plots
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Notice the Input Y Range is one column or variable while the Input X Range
encompasses several columns or independent variables. The Labels option is checked to
identify the variables used in the model and an Output Range within the current worksheet is
identified.

The output should look something like the following:
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Multiple R 0.919518723
R Square 0.845514682
Adjusted R
Square 0.845177966
Standard Error 55893.90871
Observations 2300
ANOVA
Significance
df SS MS F F
Regression 5 3.92244E+13 7.84488E+12 2511.061509 0
Residual 2294 7.16675E+12 3124129030
Total 2299 4.63912E+13
Standard

Coefficients Error t Stat P-value Lower 95% Upper 95%  Lower 95.0% Upper 95.0%
Intercept 2365672.753 360130.3088 6.568935453 6.24955E-11 3071887.781 1659457.725 3071887.781 1659457.725
Building Size 113.1633218 3.457421397 32.73055519 3.7645E-193 106.3833234 119.9433203 106.3833234 119.9433203
Year Built 893.8366018 185.7990536 4.810770477 1.60114E-06 529.4849196 1258.188284 529.4849196 1258.188284
Condition 12447.28293 990.5879655 12.56555032 4.53792E-35 10504.74132 14389.82453 10504.74132 14389.82453
Quality 206357.179 6593.861995 31.29534394 2.3994E-179 193426.6249 219287.7331 193426.6249 219287.7331
DOSSF 0.094276728 0.054431818 1.732015054 0.083405289 0.201017447  0.01246399 0.201017447  0.01246399
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The model used is in an additive format, meaning the variables are added together to
produce the final estimate. This allows the user to build a formula using the coefficients.

=ROUND(-2365672+(AJ2*113.1633)+(AK2*893.8366)+(AL 2*12447.2829)+(AM2*206357.179)-(AN2*0.0943),-2)

This formula can be inserted under a column headed MRA, or whatever the user selects. Itis
relative, which will allow the user to copy it to every one of the parcels in the sample. The user
now has an additional estimate of value for each parcel in the sample.

Another use for the MRA estimate is to adjust the selling prices of comparable sales in
the comp sheet constructed earlier in this workshop. The table that was built during this
exercise can be used with a VLOOKUP function to take the parcel identification number of each
parcel in the comp sheet and use it to find the MRA estimate for that parcel. This estimate can
then be used in the same was the cost estimate was described earlier — subtract the MRA for
each comp from the MRA for the subject and add the result to the comp’s selling price.
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