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ABSTRACT

This report was prepared by Messrs. Richard Almy and Robert Gloudemans, ICMA Consultants
in Armenia, under Task Order 88. It contains a summary of their consulting activities in the field
of Land and Property Tax Assessment and an overview of a seminar they conducted on
Computer-Assisted Mass Appraisal (CAMA).
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1. Overview

1.1  Objectives and Tasks

The following table attempts to match tasks with objectives in the scope of work for Task Order

#88:

Scope of Work Task Understanding and | Training in CAMA | Other comments
use of market- and related aspects | and objectives
based of
methods of property tax
property administration
assessment ’

(1) Provide general policy
advice on improving prop-

erty tax methods.

There is a match.
The STl is
specifically inter-
ested in help with
drafting combined
tax law beginning
1/97.

There is a match.
Policy recommen-
dations could be -
part of a training
program.

There was little
opportunity to do
this during this
mission.

Re passports:
getting counterparts
to examine the rele-
vance of traditional
inventorization,
registration, and
valuation would be
desirable.

(2) Assist in preparation of

an organizational

plan/action plan for tax

assessment.

There is a match.

There is a match.
Training likely will
be part of an action
plan.

This is a large task,
which itself needs
detailed planning.
A planning
approach was
suggested during a
meeting with
counterparts.




Scope of Work Task Understanding and | Training in CAMA | Other comments
use of market- and related aspects | and objectives
based of
methods of property tax
property administration
assessment

(3) Organize/conduct mass | There is amatch. | There is a match. Clarification of

appraisal training for The purpose of the | several issues is

trainers. CAMA seminaris | needed, including

to introduce a tool
to allow ongoing
counterpart use in
monitoring, etc.,

“training for
trainers,” valuation
in general, and
mass appraisal

rather than to train | modeling in
trainers per se. particular.
(4) Assist in review and There is a match. There isnot a A change would
modification of normative | Need method for match. probably occur in
assessment methods. matching sales data 1998, but the
with assessment consultants could
records. begin now to show
this could be done.
(5) Help assess feasibility | There is a match. There is not a direct | The modeling
of introducing mass match. effort demonstrates
appraisal methods. that the housing
market in Yerevan
is behaving
rationally.
(6) Provide training There is a match. There is a match Consultants need to
opportunities in real estate | Initial training has | (the CAMA lay out a training
appraisal. been seminar). strategy.
offered, but notto | Additional training
the relevant is needed.
audience.
3
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1.2  Summary of Accomplishments

ICMA consultants Almy and Gloudemans focused on the Computer-Assisted Mass Appraisal
(CAMA) seminar and the organizational plan/action plan. The seminar was highly successful
(see Section 3 and Attachment E). An approach to the development of an action plan related to
real property assessment was introduced to key counterparts (see section 2 and attachment B).
Their opportunities to pursue development of the action plan were slightly diminished, however,
because the director of the Cadastre Department of MUD was in Spain during the first week of
the mission, and the director of the Property Tax Department of STI was ill during the second.

Gloudemans was introduced to most of the counterparts he will be working with in the future.

2. Action Plan for Land and Property Tax Assessment

With Steve Anlian's assistance, the consultants organized a meeting on November 14 designed to
gauge Armenian interest in a memorandum of understanding concerning an action plan for land
and property tax assessment. The following organizations were invited: the Ministry of Food
and Agriculture (deputy minister and head of Giprozem), the Ministry of Urban Development
(MUD) (first deputy minister, head of cadastre department, head of the republican property
registration state enterprise, and head of the Yerevan property registration state enterprise), and
the State Tax Inspectorate (STI) (head of property tax department). The deputy ministers and
the head of the Yerevan enterprise were not able to attend.

Almy and Gloudemans outlined the SAID/ICMA work program and the objectives of the
property assessment component. A participatory approach to developing the action plan (which
is described in more detail in a memorandum given to the meeting participants—see attachment
B) was also described. The consultants believe that: 1) only a jointly developed plan has a real
chance of success (in the current environment it is too easy to ignore a plan developed by others);
and 2) a structure needs to be established in which the various parties hold each other
accountable. Counterpart responses ranged from cautiously to enthusiastically favorable. The
next steps from the ICMA side were agreed upon. These include drafting a memorandum of
understanding and refining the proposed planning approach.

3. Seminar on Computer-Assisted Mass Appraisal

Almy and Gloudemans conducted a seminar on CAMA November 11-15 (see Attachment E).
Ten persons were invited, and six participated throughout. Five regular participants were from
the Ministry of Urban Development, including two from the Cadastre Department, two from the
Republican property registration state enterprise, and one from the Yerevan property registration
state enterprise. We had one regular participant from the State Tax Inspectorate (STI), and
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another participated in 50-60 percent of the seminar (he was standing in for the ill head of the
property tax department of the STI the other times). Two others participated less.

All of the regular participants demonstrated at least some experience with Windows programs,
and they were eager to learn mass valuation concepts and how to use the statistical package,
SPSS for Windows. About half participated actively in class discussions. Two of the
participants served as mentors for the others. All enthusiastically completed the computer
laboratory exercises.

In summary, the seminar exceeded the consultant's expectations. The participants also gave the
seminar high marks, based on their evaluations. The following table summarizes their agreement
with seven rating questions.

Question 4 - Mostly yes | S - Definitely
yes

1. Did you enjoy the course? 4 3

2. Did you find the course instructive and informative? 3 4

3. Were you able to understand the concepts of market 2 5

valuation and mass appraisal presented in the course?

4. Were you able to understand the statistical methods, 5 2

including multiple regression, used in the course?

5. Did you find the software (SPSS) effective (powerful 2 5

and easy to use)?

6. Did you find the computer laboratory exercises useful 2 5

and helpful?

7. Would you be interested in taking a follow-up course 2 5

on the subjects covered in this course?

Melikset Karapetyan, ICMA office manager, and Elsa Poghosyan, interpreter, contributed
materially to the success of the seminar.

Based on comments in the evaluation forms, all were eager to continue and were optimistic that
Armenia could implement a market-value assessment program.

M E s
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At the close of the seminar, Almy and Gloudemans outlined a possible mass valuation pilot study
strategy, which would be a component of the action plan discussed below. Each of the

~ organizations represented seemed eager to obtain a copy of SPSS and to continue research on

market-based assessments.

4. Future Missions
4.1 General Policy Advice

Subject to the approval of the State Tax Inspectorate, Almy could assist with the development of
a draft property tax law adopting market value principles and combining the present Law on
Land Tax and Law on Property Tax. The STI plans to begin this work in 1997. Almy already
has begun a working outline, which could be finished and sent to Armenia prior to the mission.

4.2 Action Plan

Depending on progress made by counterparts in the interim (i.e., signing a memorandum of
understanding, establishing a planning group, and drawing up the terms of reference for the
group), a number of activities related to the development of the action plan could be undertaken.
Almy visualizes that the general framework for the plan would be developed during a retreat.
The objectives of such a retreat would have to be clarified first, at the request of STI. Logistics
related to the proposed retreat would have to be attended to, including the identification of a
facilitator (possibly Almy, another TDY, Anlian, someone from the American University of
Armenia, etc.). The retreat itself could be the centerpiece of a TDY. After a plan has been
drafted, implementation activities would begin, and technical assistance may be needed.
Progress should be monitored.

4.3 Review and Modification of Normative Assessment Methods

As part of the situation analysis visualized as part of the action planning process, the consultants
would like to review the current valuation system in detail. Gloudemans (or Almy) would meet
one-to-one with key technical people in the property registration enterprises and the Tax
Inspectorate to learn how property is currently appraised, what data are captured and
computerized, and how the data base is structured. A detailed understanding of these matters
will be necessary to the development of a strategy for efficiently converting to market-based
methods.

4.4 Additional Appraisal Training



Almy and Gloudemans visualize a combination of self-paced independent research activities by
the people who participated in the November 1996 CAMA seminar, accompanied by follow-on
formal training.

Pilot Research. Related to the former type of activity, the consultants outlined a pilot study
during the November seminar (see Attachment C), that they visualized their student group could
pursue on its own. Gloudemans would like to work with the group to refine items 1 through 3 in
the outline. It may also be possible to formulate a strategy for accomplishing item 4.

Supplemental Computer Laboratory. The consultants have developed a supplemental computer
laboratory exercise, that they would like ICMA-Yerevan to give to the students of the November
seminar (see Attachment D).

As it is important that the participants in the mass appraisal seminar keep up the skills learned in
class, Almy and Gloudemans recommend that ICMA purchase two additional copies of SPSS for
distribution. The consultants have also prepared two supplemental, self-study labs, for ICMA to
translate into Russian and distribute to the students. Ideally these would be completed in a
classroom setting, similar to the seminar, with a discussion of results and answers to the
questions posed. If it is not possible for several PCS with SPSS to be assembled in the same
place for this purpose, ICMA could organize two meetings to discuss the labs and answers to the
questions (one meeting per lab). A discussion leader would lead the group through the
questions, review answers, and encourage discussion. The consultants have prepared a "master”
lab exercise with correct answers.

Workshop on Use of Multiple Regression Analysis in Mass Valuation. In addition, Gloudemans
would like to conduct a 2 4 day follow-up workshop on use of multiple regression analysis in
mass valuation. This important topic was only introduced in the November 1996 seminar on
CAMA. As it is the method of choice in the planned conversion to a market-based property tax
system, Gloudemans would like to cover it in more detail. Topics would include MRA
assumptions and limitations, market stratification, creation of MRA variables, and model testing
and refinement.

S. General Observations

The mission took place during a overhaul in the cabinet of the Republic of Armenia. Although
distracting to Almy and Gloudemans' counterparts, the reorganization apparently did not directly
affect working relationships in the Ministry of Urban Development (MUD) or the State Tax
Inspectorate (STI). There also appears to be an ongoing power struggle within the MUD over
responsibility for the legal and fiscal cadastre. A number of scenarios have been outlined. The
director of the Cadastre Department is seeking to have the Yerevan and Republican property
registration organizations report to him. He would also like to establish an autonomous cadastral
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organization outside MUD. Alternatively, he would like a semi-autonomous organization along
the lines of the STI, which is now under the Ministry of Finance. He also mentioned transferring
all registration and property tax administration activities to the marz. The heads of the inventory
organizations and the First Deputy Minister of Urban Development appear to want the Cadastre
Department to be a staff agency in MUD rather than a line agency. There are valid arguments
both for and against either outcome.

To some extent, the pilot property registration project is caught up in this struggle. With the
exception of the head of the Cadastre Department, who has some unspoken reservations, most
key counterparts are supportive.

It seems unlikely that there will be separate legal and fiscal cadastral agencies. No matter how
the power struggle is resolved, a single organization apparently will be responsible for registering
rights in real property and for figuring property tax assessments. This will make it more difficult
to separate the private-sector interests in security of title (and access to information about title)
from the public-sector interest in taxing property.

The cadastral department has a staff of 13 now, which may grow to 20-25 if its organizational
status is elevated. It is organized into three divisions: registration, valuation, and recording. The
department is organized into three divisions: registration, valuation, and recording. Recording
essentially is data maintenance, and includes referencing (measuring) and mapping.

Armenia has budgeted approximately $1 million in 1997 for registration for property tax

purposes. The Armenians also are pursuing funding for related activities from donor agencies,
including the World Bank and the Spanish government.

10
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Attachment A: Persons with whom meetings were held

Note: Seminar participants are listed separately.

ICMA/SAID

Steven Anlian, Resident Advisor
Melik Karapetyan, Office Manager

Vahan Harutiunian

Ivan Ford, Marston & Marston
Terry Percival, Marston & Marston

Philip Rosenberg, ICMA Advisor
Elsa Poghosyan, Interpreter

MINISTRY OF URBAN DEVEL.OPMENT

Andranik Andreassian, First Deputy Minister

Manuk Vartanian, Head, Cadastral Department

Arsen Bagratian, Director, Yerevan Inventory Office
Gagik Begjamian, Director, Republican Inventory Office
STATE TAX INSPECT TE

Samvel Abrahamian, Head, Property Tax Division
MINISTRY OF FOOD AND AGRICUIL TURE

Sergey Harutiunian, Director, Giprozem

SCIENTIFIC RESEARCH CENTER ON CITY MANAGEMENT SYSTEMS

Artashes Arakelian, Director
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MEMORANDUM

Via telefax: +374 2 151350

Date: 4 December 1996

To: Steven Anlian

From: Richard Almy

Subject: Memorandum of understanding re organizational plan / action plan for tax
assessment

What follows is the beginnings of a memorandum of understanding concerning the proposed action
plan for land and property tax assessment. I visualize this MOU as providing the foundation for a
joint effort by counterpart organizations to develop and carry out the action plan—provided that
influential counterparts endorse the strategy of a jointly developed action plan.

I am uncertain about which organization(s) should sign on behalf of the Republic of Armenia.
Candidates include the State Tax Inspectorate, the Cadastre Department, and the inventory bureaus
(or their ministries).

I hope the following material will provide the basis for a draft MOU that can be presented to
counterparts for signature. I welcome your comments and suggestions. Let me know what you
would like for me to do next. (I will be at home on 5 December.)

DRAFT

MEMORANDUM OF UNDERSTANDING

The Republic of Armenia (ROA) has enacted a law on land tax and a law on property tax. The
central government intends that the revenues from these taxes be dedicated to the newly created
local governments. The government also desires within a few years to introduce a combined
property tax law covering land, buildings, and other taxable property. The government also aims
to base the tax market values.

The land tax has not vet been introduced into urban areas. Major problems have been encountered

in 1introducing the property tax. Problems that must be solved include the development of a
workable administrative framework, securing sufficient resources, and developing the necessary

expertise.



The United States Agency for International Development (USAID) through its contractor, the
International City/County Management Association (ICMA), wishes to help the Regubhc of
Armenia overcome the problems that have been encountered so that the full revenue potential of the
two taxes can be realized. The USAID also wants to help the ROA achieve its proposed reforms.

The purpose of this memorandum of understanding (MOU) is to establish a framework for
developing and carrying out a generally accepted, workable action plan for achieving the property
tax system goals.

Scope of Cooperation

1. [Participating ROA organizations] and the ICMA will work together to establish a planning
group and its terms of reference. The purpose of the planning group is to provide an
effective forum for developing a mutually acceptable action plan, establishing a framework
for mutual accountability, and resolving related problems.

o

[Participating ROA organizations] and the ICMA will work together to develop and carry
out a mutually acceptable action plan capable of achieving the goals of the project.

Responsibilities of Parties
1. Each participating ROA organization will designate one (or more) representatives to serve

on the planning group. Each representative should have sufficient stature in her or his
organization to make commitments on behalf of the organization.

)

Each participating ROA organization will assign qualified staff to participate in working
groups.

LI

The ICMA will provide technical assistance related to the action plan within the limits of
available resources.

4. The ICMA will work to coordinate work sponsored by other assistance organizations and
to secure necessary additional financial and technical assistance.

Schedule
It is expected that activities covered by this memorandum of understanding will commence in

December 1996 and continue through September 1997. Should USAID funding be extended, the
term of this agreement may be extended if all parties agree.

[Signatures]

c: Jill Diskan

298]
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DRAFT
8 November 1996

Meeting Announcement

To: Samvel Abrahamian
Andranik Andreassian
Misak Azarian
Arsen Bagratian
Gagik Begjanian
Sergey Harutiunian
Manuk Vardanian

From: Steven Anlian

Time and Place: 16:00, Thursday, 14 November 1996 at....

The ICMA work program for technical assistance to the Republic of Armenia includes a sub-
project related to improving land and property tax administration. Part of the program is to
“help prepare organizational plan/action plan for tax assessment.” The purpose of this meeting
is to discuss the need for technical assistance related to property taxation and to begin to develop
the action plan. The agenda for the meeting includes:

n Introduction—background of the ICMA work plan and purpose of the proposed action
plan

L Initial steps
—Create a planning group
—Analyze the current situation
-Set explicit goals and measurable objectives, assign responsibilities, and fix deadlines

L Next steps
¢ A Richard Almy

Ivan Ford
Robert Gloudemans



ACTION PLAN FOR LAND AND PROPERTY TAX ASSESSMENT
Initial Steps

Richard Almy and Robert Gloudemans
ICMA Advisors

November 1996

Introduction

This memorandum addresses the third activity in the Market-Based Property Assessment Sub-
Project of the ICMA’s Work Program for Technical Assistance to the Republic of Armenia
(ICMA WPTA.DOC), namely to “help prepare organizational plan/action plan for tax
assessment.” ~

The purpose of this proposed action plan is to overcome the difficulties encountered in
introducing the property tax and in expanding coverage of the land tax into urban areas. The
goals of the plan are (1) to implement the current taxes successfully and (2) to lay the ground
work for later reforms, including basing assessments on actual market values. The purpose of
this memorandum is to help the Armenian officials responsible for land and property tax
administration develop a workable action plan.

The following sections discuss important steps in developing and implementing the action plan.
1L Create a planning group.

The current legislative framework and institutional structures make several organizations
responsible for parts of the land and property tax system. We recommend that those
organizations actively participate in developing the action plan. Otherwise they are unlikely to
accept responsibility for carrying it out. We recommend participation by the following:

n Ministry of Urban Development (Cadastre Department, Republican Real Property
Registration State Enterprise, and City of Yerevan Real Property Registration State
Enterprise). These organizations should participate because they have responsibilities
for registration of property and for valuation for property tax purposes.

n Ministry of Food and Agriculture (Giprozem). This organization should participate
because it now has responsibilities related to registration and is responsible for valuation
of agricultural land.

L] State Tax Inspectorate. This organization should participate because it has responsibil-
ity for maintaining lists of taxable properties/taxpayers and for collecting the land and

property taxes.

Other organizations, such as the Ministry of Territorial Affairs, also could participate.
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Ideally, the individuals representing the participating organizations would “champion” necessary
changes in legislation, institutional arrangements, and work practices. The representatives
should have sufficient stature in their organizations to make policy decisions and commit
resources. Each representative on the planning group should be allowed to designate one or
more assistants to help carry out assigned activities.

The planning group should devise its w;)rking procedures, set its schedules, and so forth.
2. Decide on a planning approach.

Because there are multiple independent organizations involved in land and property taxation, we
recommend a participatory planning approach, in which each organization has an equal voice
in the planning process. The approach should be designed to reach consensus on the best course
of action to follow and to create an environment of mutual accountability.

The planning group would develop the overall structure of the plan, and each organization
would flesh out its parts.

A planning “retreat” could be used to accomplish the next two objectives (steps 3 and 4). A
“retreat” is a one or two day meeting devoted exclusively to shaping the plan. It should be held
in a location away from the daily distractions of work. Often an outside “facilitator” is used to
guide the meeting. A facilitator can transcend organization structures, has no role in past
successes and failures, and has no direct stake in the outcome. The facilitator can ensure that
every member of the planning group has an opportunity to participate.

3. Analyze the current situation.

Before charting the future course of action, it is useful to analyze the current situation. Situation
analysis asks two basic questions: (1) What are the current policies, legal requirements,
organizational structures, and operating procedures? (2) What should they be?

Situation analysis examines current strengths (which should be reinforced), weaknesses (which
should be eliminated), opportunities (which should be taken advantage of), and threats (which
should be avoided). The planning group should summarize its views on strengths, weaknesses,
and so on. From this analysis will flow statements of goals and objectives, the development of
strategies, the commitment of resources, work assignments, and so on.

Part of situation analysis would be to estimate the work involved in implementing the new
property tax system. Attachment 1 contains the information available to us in this area, and the
planning group should update this information and provide additional detail by type of land and
building use.

4. Set explicit goals and measurable objectives, assign responsibilities, and fix deadlines.

The planning group should meet to develop statements of goals and objectives (or actions). A
goal is the thing the group wants to accomplish, for example “complete the introduction of the
property tax by 1 January 1998" or “convert to market-based assessments by 1999.” There can

9
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be more than one goal, but the goals should be realistically attainable. An action is a thing that
must be done to accomplish a goal, for example “design and install a computerized fiscal

cadastre.” Usually several actions must be finished before a goal can be attained.
The planning group also should agree on responsibilities for actions and decide deadlines.

How are goals and actions decided? One planning technique is to ask each member of the
planning group to suggest a goal. After every member has made a suggestion, the group
discusses the suggestions and makes a refined list of goals that the whole group agrees upon.
For each goal statement, the group follows the same technique to identify actions. A chart like
the following could be used to record the group’s decisions for each goal.

Action | Action Statement Organization / Deadline
No. person
responsible

The planning group should consider actions in the following areas:

u System design

n Pilot (demonstration) projects
n Data collection and entry
n Mapping
n Market monitoring and valuation modeling
u Model application, review, and field work
o Assessment
u Tax collection
n Documentation of work requirements and procedures

u Organizational structures

(V3 ]



= Resource requirements and mobilization (staffing, computer software and equipment,
office facilities, vehicles, and so forth)

. Recruiting and training staff

3. Monitor progress and refine the plan as necessary.

The planning group should hold regular meetings to review progress and revise the plan as
necessary. Changing a property tax system is complicated, and it will be impossible to plan
everything at the beginning. The frequency of the meetings would depend on the pace of
activities and the need to coordinate work. Meetings should be at least quarterly, and monthly
meetings would be better.

References

Several existing works might prove helpful in developing the plan. In 1995, the State Tax
Inspectorate submitted a plan for introducing the property tax. See attachment 2: “Minutes of
the Meeting of the Government of the Republic of Armenia, 18 January 1995, No. 6"
(ARKO055.DOC). This could serve as a model for parts of the action plan. Several of Almy’s
mission reports address aspects of planning.
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10.

Implementation of Market Values in Urban Areas (11/16/96)

Define candidate variables

a. building characteristics

b. site/location/geograﬁhic

Define pilot area (all or part of Yerevan)

Identify sales listings in pilot area

Collect data for listed properties in pilot area

a. property characteristics

b. list prices

c. sale price where available (to develop a "discount" factor)

Note: characteristics data would only be collected on properties
for which list prices were obtained

Analyze pilot datz

a. Exploratory data analysis

b. Multiple regression model (or models)
Seminars on results |

a. Yerevan (2-3 days)

Note: seminar should be conducted by "work group" for their
colleagues. Objective is to brief peers and obtain feedback and

consensus.
b. International

Note: 2-3 of the work group would present an overview of
Armenia's program to implement market-value assessment and the
results of the pilot study at the 1997 (Toronto) or 1998
(Orlando) IAAO Conference. The objective is to gain exposure,
confidence, and feedback and to share ideas and experiences with
the international community. The conference paper could be
shared with other developing countries.

Based on above, determine data to collect for all urban
roperties and design corresponding data file

Collect data for all properties and enter into data file
Develop, test, and refine models for other areas

Produce new market-based values

L
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General Instructions - Supplemental Labs

The two attached labs are a follow-up to our mass valuation
seminar. The first is on data analyisis (graphs and statistics).
The second is on multiple regression analyis. You can do them
separately at different times or together at the same time.

When doing the labs, you are encouraged to compare results,
discuss answers, help each other, and try additional analyses.

Happy computing! |
‘f‘,‘

Fax any questions to Bob Gloudemans at 602-861-2114.
A

f

24






Supplemental Lab 1 ~ Data Analysis

Open the data file, C:\ARMENIA\APT.SAV.

Run a frequency distribution for LIVAREA, STORIES, and
STORY .

Statistics..Summarize..Frequencies...

How many cases (properties) are there?

What is the minimum value of LIVAREA?

What is the minimum value of STORIES?

What is the minimum value of STORY?

Set a filter to include properties for which LIVAREA > 0,
STORIES > 0, and STCRY > 0.

Data..Select Cases..If Condition is Satisfied..If...

Note: when finished, the FILTER ON message should appear on

the bottom right cornmer of your screen.

Rerun the frequency distribution for LIVAREA, STORIES, and
PRICE.

Note: there should be 288 cases.
Compute a new variable, PRICEPSM = PRICE/LIVAREA.

TRANSFORM.. COMPUTE. Enter PRICEPSM into the "target"®
variable and PRICE/LIVAREA as the expression.

Run a histogram of PRICEPSM.

What is the average PRICEPSM?

When finished, click "Discard",

Run box plots of PRICEPSM with ZONE, STORIES, and STORY.
Graphs. .Box Plots..Define...

Which STORY level has the highest median price per square

meter?

Do high STORY levels (8+) command relatively low or high

prices?

6



10.

11.

12.

13.

14.

15.

Compute average values of PRICEPSM by STORY level.
Statistics..Compare Means..Means...
What is the average value of PRICEPSM for properties on the

first floor?

What is the average value of PRICEPSM for properties on the

third floor?

Modify your filter to include only properties in zone 2.
Data..Select Cases..If. Add "ZONE = 2" to the expression.
Check your work by running a frequency distribution of ZONE.
Note: all properties should be in zone 2.

Rerun the box plot of PRICEPSM with STORY.

Graphs. .Box Plots..Define...

Is the pattern similar to that for all six zones?

Run a frequency distribution for STORIES. Which two story

heights occur most frequently? and

SPSS has a procedure for repeating analyses for each value
of a variable. This procedure is called SPLIT FILES. We
will split the file based on STORIES.

Data..Split File..Repeat Analysis for Each Group. Enter
STORIES and click OK.

Note: FILTER ON and SPLIT FILE ON should now both appear in
the bottom right hand corner of your screen.

To see how SPLIT FILES works, run a frequency distribution
of STORY. The output should show separate results for each
value of STORIES.

Now rerun the box plot of PRICEPSM with STORY. A separate
chart is produced for each value of STORIES. View each
chart and then discard it.

Note: pay particular attention to the charts for 5 and 9
stories, which account for most of the data. Recall that
all the properties are in zone 2. Thus the charts isolate
the effect of STORY level on price per square meters for
properties in the same zone and the same number of stories.



|

16.

17.

18.

19.

20.

21.

22.

23.

Remove SPLIT FILES.

Data..Split File. .Analyze all cases..QOK.

Note: the SPLIT FILE ON message should disappear.

Remove ZONE = 2 from the filter.

Data..Select Cases..IF. Delete ZONE = 2.

Check your work by running a frequency distribution of ZONE.
Note: there should be 288 cases.

Split the file by ZONE.

Data..Split File..Repeat Analysis for Each Group. Replace
STORIES with ZONE and click OK.

Note: SPLIT FILES ON should appear in the bottom right hand
corner of the screen.

Run scatter plots of PRICE with LIVAREA.

Graphs..Scatter. .Define. Enter PRICE as the Y axis and
LIVAREA as the X axis.

There should be one chart for each zone. You can page
through the charts by clicking the a4 or v arrows. To view
them better or edit them, click EDIT and then FILE..CLOSE
when finished. Or simply click Discard when finished
viewing a chart.

Do the charts show that PRICE increases with LIVAREA?
Remove SPLIT FILES.
Data..Split File. .Analyze All Cases..OK

Note: the SPLIT FILES message should disappear from the
bottom right of the screen. The FILTER ON message should
still appear.

Save the data file with the filter wvariable and PRICEPSM.
Window. .APT.SAV. .File..Save Data.

If finished, exit SPSS. Otherwise go to Lab 2.

7]



Supplemental Lab 2 - Regression Analysis

If you have not already done so, open the data file,
C:\ARMENIA\APT.SAV.

Filter the data based on the filter variable you created in
the previous lab. Note: if you did not exit SPSS after Lab
1, go directly to step 3.

Data..Select Cases..If Condition Satisfied If. Enter
FILTERS = 1 and click Continue..OK.

Note: the FILTER ON message should appear at the bottom of
your screen.

Run a frequency distribution for BALCONY.
Note: there should be 288 cases.

Is BALCONY a “"string" or numeric variable?

Could it be used in multiple regression analysis?
Run frequency distributions on PARAD and XO0Z.

Are these variables "string" or numeric?

Do most properties have a PARAD balcony?

Do most properties have an X0Z balcony?

Run a regression of PRICE on LIVAREA.

Statistics..Regression..Linear. Enter PRICE as the
Dependent variable and LIVAREA as the Independent variable.

What is the R-Square?

What is the standard error?

Check to see if your file has the binary variables, ZONE1l,
ZONE3, and ZONE456, which we created in the seminar (lab E).

If not, recreate the variables following the instructions in
lab E and save your work:

Window. .APT.SAV. .FILE. .SAVE DATA

To make sure the variables are correct, run a LIST CASES of
ZONE, ZONEl, ZONE3, and ZONE456.

Statistics..Summarize..List Cases...



10.

11.

12.

13.

14.

Note: for properties in zone 1, ZONE1l should equal 1 and
ZONE3 and ZONE456 should equal 0. If ZONE = 2, ZONE1l,
ZONE3, and ZONE456 should all be 0. If ZONE = 3, ZONEl
should be 0, ZONE3 should be 1, and ZONE456 should be 0. If
ZONE = 4, 5, or 6, ZONEl should be 0, ZONE3 should be 0, and
ZONE456 should be 1. )

Create a binary variable for STORY1l (location on the first
floor).

Transform. .Compute. Enter STORY1l as the target variable and
0 into the expression. Click OK.

Transform. .Compute. Replace 0 with 1 and click If..Include
If Case Satisfies Condition. Enter STORY = 1 and click
Continue..OK. The screen should display "Change existing
variable?" Click OK.

Run a crosstabs of STORY1l and STORY.

Statistics..Summarize..Crosstabs. Enter STORY1l as the
column variable and STORY as the row variable. Click OK.

Note: STORY1l should equal 1 when STORIES = 1; otherwise it
should be 0.

On you own, create a similar binary variable for STORYSUP
(location on the 8th floor or higher).

Rerun the crosstabs, substituting STORY8UP for STORY1.

Note: STORY8UP should equal 0 when STORY is < 8 and 1 when
STORY => 8.

How many of the 288 properties are located on the 8th floor

or higher?

Save your data file with the two new variables.
Window. .APT.SAV. .File. .Save Data

Add STORY1l and STORY8UP to the regression.

What is the value of R-Square?

What is the standard error?

Now add ZONEl, ZONE3, and ZONE456 to the regression model.

What is R-Square?

What is the standard error?

M



15.

1l6.

17.

18.

19.

20.

21.

22.

Recall that most properties have one XOZ balcony. Og your
own, create a new variable XOZADJ = X0z - 1. Note that
X0ZADJ will be centered on 1.

Run a frequency distribution of XOZADJ.

What is the typical value of XOZADJ?

What is the minimum wvalue? Maximum value?

Save the data file with the new variable, XO0OZ.

Window. .APT.SAV. .File. .Save Data.

Add PARAD and XOZADJ to the regression model. Review and
discuss the coefficients ("B"s). Do they make sense?

What is the value of R-Square?

What is the standard error?

What would be the indicated value of an apartment with 40
square meters on the third floor with one XOZ balcony in
zone 27

What would be the value of the same property in zone 1?

What would be the wvalue of the property in zone 1 if were on

the first floor?

With SPSS, you can save the estimated values and many other
statistics from the regression model. We will save the
predicted values. Return to the regression and click

SAVE. .Unstandardized Predicted Values..Continue..OK.

Note: SPSS runs the regression and saves the predicted
values under the name PRE_1. (If you were to repeat the
procedure, the new predicted values would be saved as PRE_2,
and so forth. To stop saving the predicted values, uncheck
the Unstandardized Predicted Values box.)

Go to the data window (click Window..APT.SAV) and view the
new variable PRE_1 at the end of the file. Note that PRE_1
was not computed for those cases not included in the
regression (due to the filter wvariable).

Run descriptive statistics on PRICE and PRE_1.
Statistics..Summarize..Descriptives. Enter PRICE and PRE_1.

Note: the mean of the two variables should be equal.



23.

24.

25.

26.

27.

On your own, compute a new variable ERROR = PRICE - PRE_1.
Run a histogram for ERROR.

What is the average error?

What is its standard deviation?

Run a frequency distribution for ERROR, including the
following statistics: median, mean, standard deviation,
minimum, maximum, quartiles, and 10 percentiles.

Statistics..Summarize..Frequencies..ERROR..Sﬁatistics.
Enter the above statistics.

Note: the percentiles are obtained by ckecking "Cut points
for 10 equal groups."

What is the 10th percentile?

What is the 25th percentile?

What is the 75th percentile?

What is the 90th percentile?

Run a scatter plot of ERROR with LIVAREA and fit a reference
line at 0.

Graphs. .Scatter. .Define...

Note: to create the reference line, click EDIT, click the
vertical axis, and click Chart..Reference line..Add..OK.

Do ERROR and LIVAREA appear to be related?

Note: in analyses of this type, a horizontal pattern
showing no relationship between the horizontal variable
(LIVAREA) and the vertical variable (PRICE) indicates good
equity. An upward or downward trend would indicate that we
were valuing large and small homes at different percentage
of sale price and that our model was inadequate.

Run a box plot of ERROR with ZONE.

Gréphs . .Box Plots. .Define

Do the medians in the box plot appear similar?

Note: as with the scatter graphs, a horizontal pattern
indicates good uniformity. If some boxes were above or
below others, this would indicate that some zones were

valued too high and others too low. We could perform
similar analyses by STORY, BALCONY, or other variables.
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28.

29.

On you own, try to improve the regression model by adding
new variables. You can use either other existing variables
or create new variables using the Transformations panel.

What is your final R-Square?

What is the standard error?

When finished, exit SPSS (there is no need to save any of
the files).
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MASTER = \wiTH Aps $aE s
Supplemental Lab 1 - Data Analysis

Open the data file, C:\ARMENIA\APT.SAV.

Run a frequency distribution for LIVAREA, STORIES, and
STORY.

Statistics..Summarize. .Frequencies...

How many cases (properties) are there? 25)

What is the minimum value of LIVAREA?

NI

What is the minimum wvalue of STORIES?

LY

What is the minimum wvalue of STORY?

Set a filter to include properties for which LIVAREA > 0,
STORIES > 0, and STORY > 0.

Data..Select Cases..If Condition is Satisfied..If...

Note: when finished, the FILTER ON message should appear on

the bottom right corner of your screen.

Rerun the frequency distribution for LIVAREA, STORIES, and
PRICE.

Note: there should be 288 cases.
Compute a new variable, PRICEPSM = PRICE/LIVAREA.

TRANSFORM.. COMPUTE. Enter PRICEPSM into the "target"
variable and PRICE/LIVAREA as the expression.

Run a histogram of PRICEPSM.

What is the average PRICEPSM? 2. K

When finished, click "Discard",

Run box plots of PRICEPSM with ZONE, STORIES, and STORY.
Graphs..Box Plots. .Define...

Which STORY level has the highest median price per sguare

—_—

meter? o

Do high STORY levels (8+) command relatively low or high

prices? : s

2%



10.

11.

12.

13.

14.

15.

Compute average values of PRICEPSM by STORY level.
Statistics..Compare Means..Means...
What is the average value of PRICEPSM for properties on the

first floor? ¢ &

What is the average value of PRICEPSM for properties on the

third floor? §632

Modify your filter to include only properties in zone 2.

Data..Select Cases..If. Add "ZONE = 2" to the expression.

Check your work by running a fregquency distribution of ZONE.

Note: all properties should be in zone 2.

Rerun the box plot of PRICEPSM with STORY.

Graphs. .Box Plots..Define...

Is the pattern similar to that for all six zones? VTS
Run a frequency distribution for STORIES. Which two story

heights occur most frequently? < and 7

SPSS has a procedure for repeating analyses for each value
of a variable. This procedure is called SPLIT FILES. We
will split the file based on STORIES.

Data..Split File. .Repeat Analysis for Each Group. Enter
STORIES and click OK.

Note: FILTER ON and SPLIT FILE ON should now both appear in

the bottom right hand corner of your screen.

To see how SPLIT FILES works, run a frequency distribution
of STORY. The output should show separate results for each
value of STORIES.

Now rerun the box plot of PRICEPSM with STORY. A separate
chart is produced for each value of STORIES. View each
chart and then discard it.

Note: pay particular attention to the charts for 5 and 9
stories, which account for most of the data. Recall that
all the properties are in zone 2. Thus the charts isolate
the effect of STORY level on price per square meters for
properties in the same zone and the same number of stories.



16.

17.

i8.

19.

20.

21.

22.

23.

Remove SPLIT FILES.

Data..Split File..Analyze all cases..OK.

Note: the SPLIT FILE ON message should disappear.

Remove ZONE = 2 from ﬁhe filter.

Data. .Select Cases..IF. Delete ZONE = 2.

Check your work by running a frequency distribution of ZONE.
Note: there should be 288 cases.

Split the file by ZONE.

Data..Split File..Repeat Analysis for Each Group. Replace
STORIES with ZONE and click OK.

Note: SPLIT FILES ON should appear in the bottom right hand
corner of the screen.

Run scatter plots of PRICE with LIVAREA.

Graphs..Scatter..Define. Enter PRICE as the Y axis and
LIVAREA as the X axis.

There should be one chart for each zone. You can page
through the charts by clicking the a or v arrows. To view
them better or edit them, click EDIT and then FILE..CLOSE
when finished. Or simply click Discard when finished
viewing a chart.

Do the charts show that PRICE increases with LIVAREA? \, =<
7

Remove SPLIT FILES.

Data..Split File..Analyze All Cases..OK

Note: the SPLIT FILES message should disappear from the
bottom right of the screen. The FILTER ON message should
still appear.

Save the data file with the filter variable and PRICEPSM.

Window. .APT.SAV. .File..Save Data.

If finished, exit SPSS. Otherwise go to Lab 2.
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Supplemental Lab 2 - Regression Analysis

If you have not already done so, open the data file,
C:\ARMENIA\APT.SAV.

Filter the data based on the filter variable you created in
the previous lab. Note: if you did not exit SPSS after Lab
1, go directly to step 3.

Data..Select Cases..If Condition Satisfied If. Enter
FILTERS = 1 and click Continue..OK.

Note: the FILTER ON message should appear at the bottom of
your screen.

Run a frequency distribution for BALCONY.

Note: there should be 288 cases.

Is BALCONY a "string" or numeric variable? jifm'n;
Could it be used in multiple regression analysis? 71 m
Run frequency distributions on PARAD and XOZ.

Are these variables "string" or numeric? _ . ..~ r

Do most properties have a PARAD balcony? neo

Do most properties have an XO0Z balcony? ¥ =S

Run a regression of PRICE on LIVAREA.

Statistics..Regression..Linear. Enter PRICE as the
Dependent variable and LIVAREA as the Independent variable.

What is the R-Square? et

What is the standard error? a3 0

Check to see if your file has the binary variables, ZONE1,
ZONE3, and ZONE456, which we created in the seminar (lab E).

If not, recreate the variables following the instructions in
lab E and save your work:

Window. .APT.SAV..FILE..SAVE DATA

To make sure the variables are correct, run a LIST CASES of
ZONE, ZONEl, ZONE3, and ZONE45s.

Statistics..Summarize..List Cases...



10.

11.

12.

13.

1.

Note: for properties in zone 1, ZONEl should equal 1 and
ZONE3 and ZONE456 should equal 0. If ZONE = 2, ZONE1l,
ZONE3, and ZONE456 should all be 0. If ZONE = 3, ZONEl
should be 0, ZONE3 should be 1, and ZONE456 should be 0. If

ZONE = 4, 5, or 6, ZONEl1l should be 0, ZONE3 should be 0, and
ZONE456 should be 1.

Create a binary variable for STORY1l (location on the first
floor).

Transform. .Compute. Enter STORY1l as the target wvariable and
0 into the expression. Click OK.

Transform. .Compute. Replace 0 with 1 and click If..Include
If Case Satisfies Condition. Enter STORY = 1 and click
Continue..OK. The screen should display "Change existing
variable?" Click OK.

Run a crosstabs of STORY1l and STORY.

Statistics..Summarize..Crosstabs. Enter STORY1l as the
column variable and STORY as the row variable. Click OK.

Note: STORY1l should equal 1 when STORIES = 1; otherwise it
should be 0.

On you own, create a similar binary variable for STORYSUP
(location on the 8th floor or higher).

Rerun the crosstabs, substituting STORYS8UP for STORY1.

Note: STORYS8UP should equal 0 when STORY is < 8 and 1 when
STORY => 8.

How many of the 288 properties are located on the 8th floor
or higher? 33

Save your data file with the two new variables.
Window. .APT.SAV. .File..Save Data
Add STORY1l and STORYBUP to the regression.

What is the value of R-Square? ZJHDOR

What is the standard error? R212

Now add ZONEl, ZONE3, and Z0ONE456 to the regression model.

What is R-Square? . b5/

What is the standard error? L52 %

1



15.

16.

17.

18.

19.

20.

21.

22.

Recall that most properties have one X02Z balcony. On your
own, create a new variable XOZADJ = X0Z - 1. Note that
X0ZADJ will be centered on 1.

Run a frequency distribution of XOZADJ.

What is the typical value of XO0ZADJ? &

What is the minimum value? ~ / Maximum value? 2

Save the data file with the new wvariable, XO0Z.

Window. .APT.SAV. .File. .Save Data.

Add PARAD and XOZADJ to the regression model. Review and
discuss the coefficients ("B"s). Do they make sense?

What is the value of R-Square? . 53

What is the standard error? $39,¢

What would be the indicated value of an apartment with 40
square meters on the third floor with one XOZ balcony in
zone 2? _T2p Lo

What would be the value of the same property in zone 1°?
T24. 520

What would be the value of the property in zone 1 if were on

the first floor? = 24 3,3

With SPSS, you can save the estimated values and many other
statistics from the regression model. We will save the
predicted values. Return to the regression and click

SAVE. .Unstandardized Predicted Values..Continue..OK.

Note: SPSS runs the regression and saves the predicted
values under the name PRE_1. (If you were to repeat the
procedure, the new predicted wvalues would be saved as PRE_2,
and so forth. To stop saving the predicted values, uncheck
the Unstandardized Predicted Values box.)

Go to the data window (click Window..APT.SAV) and view the
new variable PRE_1 at the end of the file. Note that PRE_1
was not computed for those cases not included in the
regression (due to the filter variable).

Run descriptive statistics on PRICE and PRE_1.
Statistics..Summarize..Descriptives. Enter PRICE and PRE_1.

Note: the mean of the two variables should be equal.



23.

24,

25.

26.

27.

On your own, compute a new variable ERROR = PRICE - PRE_1.

Run a histogram for ERROR.

What is the average error? o

What is its standard deviation? L 3o

Run a frequency distribution for ERROR, including the
following statistics: median, mean, standard deviation,
minimum, maximum, quartiles, and 10 percentiles.

Statistics..Summarize..Frequencies. .ERROR. .Statistics.
Enter the above statistics.

Note: the percentiles are obtained by ckecking "Cut points
for 10 equal groups."

What is the 10th percentile? ~ 527253

What is the 25th percentile? -~ 3&9/

What is the 75th percentile? 1 6F )

What is the 90th percentile? 5227

Run a scatter plot of ERROR with LIVAREA and fit a reference
line at 0.

Graphs. .Scatter. .Define...

Note: to create the reference line, click EDIT, click the
vertical axis, and click Chart..Reference line..2Add..OK.

Do ERROR and LIVAREA appear to be related? nr

Note: in analyses of this type, a horizontal pattern
showing no relationship between the horizontal variable
(LIVAREA) and the vertical variable (PRICE) indicates good
equity. 2An upward or downward trend would indicate that we
were valuing large and small homes at different percentage
of sale price and that our model was inadequate.

Run a box plot of ERROR with ZONE.

Graphs. .Box Plots..Define

Do the medians in the box plot appear similar? \ 7 s
Note: as with the scatter graphs, a horizontal pattern

indicates good uniformity. If some boxes were above or
below others, this would indicate that some zones were

valued too high and others too low. We could perform
similar analyses by STORY, BALCONY, or other variables.

oy



28.

29.

On you own, try to improve the regression model by adding
new variables. You can use either other existing variables
or create new variables using the Transformations panel.

What is your final R-Square?

What is the standard error?

When finished, exit SPSS (there is no need to save any of
the files).
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Attachment E: Materials from the Seminar on Computer-Assisted Mass Appraisal

Seminar schedule and outline, registration list, and overheads in English and Russian.
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SEMINAR ON COMPUTER-ASSISTED MASS APPRAISAL
by

Richard Almy and Robert Gloudemans
ICMA Advisors

Yerevan, Armenia

11-15 November 1996

The seminar will demonstrate computer-assisted mass appraisal concepts. It is designed for
officials who have, or will have, technical responsibilities related to the valuation of land and
buildings for purposes of taxation. Representatives of the Ministry of Urban Development and
the State Tax Inspectorate have been invited to participate. The goal of the seminar is to
provide qualified participants with sufficient exposure to mass appraisal methods and statistical
sofiware to carry out additional market-monitoring activities and valuation pilot studies, leading
ultimately to supplanting the existing land and building tax assessments based on normative
values with assessments based on market values.

Schedule
Monday, 11 November 1996
10:00 Welcome and Introductions
10:30 Context of Computer-Assisted Mass Appraisal
12:30 Lunch break
13:30 Working with Data
15:00 Review Questions—Working with Data
15:30 Introduction to Statistical Software and SPSS
Tuesday, 12 November 1996
10:00 Laboratory A—Entering and Listing Data

12:00 Descriptive Statistics
Arrays, Frequency Distributions, and Percentiles

12:30 Lunch break



13:30 Measures of Central Tendency and Dispersion

14:30 Study Problem-—Calculation of Measures of Central Tendency and Dispersion
15:00 One Variable Graphs and Charts
15:30 Laboratory B—Analyzing Data

Wednesday, 13 November 1996

10.00 Review

10:30 Laboratory C—One-Variable Data Analysis, Graphs, and Charts
12:30 Lunch break

13:30 Two and Three Variable Analyses

14:30 Laboratory D—Two~Variable Data Analysis, Graphs, and Charts
16:30 Review Questions—Descriptive Statistics ‘

Thursday, 14 November 1996

10:00 Review

10:30 Correlation and Regression Analysis

12:30 Lunch break

13:30 Laboratory E—Multiple Regression Analysis
15:30 . Review Questions—Correlation and Regression

Friday, 15 November 1996

10:00 Review
10:30 Steps in Setting up a Market Value-Based Property Tax System
12:00 Seminar Evaluation and Conclusion
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List of Participants
‘Seminar on COMPUTER-ASSISTED MASS APPRAISAL
by Richard Almy and Robert Gloudemans,
ICMA Advisors
November 11-15, 1996
Yerevan, Armenia
NAME ORGANIZATION PHONE Nov. | Nov. | Nov. | Nov. | Nov.
11 12 13 14 15
1. Haik'é?ghatspanian Cadastral Department $8-33-24 (2.0 },‘};)IA ﬁﬁ/{é}”a; ;,, x. w/;':}
2. Benik Martirosyan Cadastral Department $¢-31-05| (7Y W n&é/ .ﬁ | W
& 2 : $ /
3. Gagik Begjanian Head of Enterprise, Republican SH-y8-9/ | _— -
Inventory Agency s?-§7-05 ﬁ ?-_ . )
4. R. Yeghiazarian Deputy Head, Republican Inventory | 52~ o 3 -3% 42;;0' W v é/f ;g/ f&\&’(
Rufeer Agency | ,
. . s ] Rl e
5. L. Sargsyan Documentalist, Republican c7-28-8 % /v v @&'
Lol €2 Inventory Agency - @%}’ QM/ MJ
6. Armen Hakopyan Yerevan Inventory Agency 567235 &9 W/@W i /,% 4% P
7. Robert Sahakian Head of Property Taxation Control | £5-20-33 |/ |/l W Bl g
8. Anna Karapetian Senior Inspector of Property .61’1 Q2 e
Taxation Methodology T
9. Sergei Paturian Head of Information and Tax
Calculation Department ; 38 2' H\
10. Artak Kirakossian Senior Inspector of Organization 5300 97| v ‘
and Regional Control Department |* 56
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III.

Context of Computer-assisted Mass Appraisal

Key concepts
A, Cost, price, and value s S v=slde, v shle T
B.  Valuation (appraisal) and assessment s/ /2
) slide 10 ij\f'{“'_ T
C.  Single-property versus mass appraisal

’ 5//?/: /9
D. Legal versus fiscal cadastres

Mass appraisal in property taxation
A. Underlying assumptions
1. Common date of valuation

2. The property rights valued are the full set of rights that a private owner
may legally possess (“fee simple™)

.lJ-)

“highest and best use” "

. - cl : —-:
B.  Data capture and management Stife @ #lor ol

L Cadastral maps

2. Land and building registers

3. Taxpayer registers

Market monitoring and preliminary analyses sivele 19

Mass appraisal model building

m O O

Application of mass appraisal models

F. Quality assurance

G. Notice, taxpayer information, and appeals
System and data linkages

A Source data

L. Market evidence (sales data)

/

The use of the property is assumed to be most economical use or sit.

I 7
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B.

C.

2. Changes in land plots and buildings
3. Owners/taxpayers
Tax collection system

Geographic information systems



Bl N B =

Price LleHa Cost CebecTouMOoCTb Value CTOoMMOCTb
e The money o [eHbru The money e« [eHbru The mone- < [leHe)xHan
required to Heobxoaumbie expended in noTpaveHHbIe tary worth of CTOMMOCTb
obtain a nNA obtaining a Ha a thing BeLn
thing npuobpeTeHnA thing or npuobpeTterHune
BeLLn attaining an BELLWN UNu
object coxpaHeHue
obbekTa
e Factualin o (DaKTuyeckan Factual in o MakTnyeckan An opinion e MHeHnue
nature . Mo XapakTepy nature Mo xapakrepy
Hypothetical « [MnorteTtu-
in nature YecKui no
Xapakrepy



Types of Value

Tunel CToumMmocTu

Market value

Use or investment value

Insurance value

Assessed value

PblHOYHaA CTOMMOCTb
WHBecTMUMOHHAA
CTOMMOCTb WU
CTOMMOCTb
UCMNONb30BaHUA
CTtpaxoBafA CTOMMOCTb

OueHeHHaA CTOUMOCTb



Market Value

PbiHOuHaa CTouMocCTb

i - - .

Cash (equivalent) price

Competitive and open
market

' Sufficient exposure to
~ (time on) the market

No undue pressure on
the buyer or seller

Well-informed buyer and
seller

CTOMMOCTb HanMUYHbIMUK
(3KBUBanNeHTHaR)

KOHKYPEHTHbIA U OTKPbITbIN
PLIHOK

JlocTaTtouHaA OTKPLITOCTb
(nocraro4vHoe BpeMA) PbiHKY

OTCcyTCTBME HEHaAeXaLlero
[ABMEHNA Ha rnokynarens
Uy NpogasLa

XopoLo MHAOPMUPOBAHHbINA
npogasel, u nokynaTenb



Single property appraisal OueHka eguHUYHOro
nmyLLecTBa

Basic Appraisal Methods OcHoBHble MeToabl

OueHku
o Sales comparison o CpaBHeHue npogax
o [ncome capitalization o Kanutanusauun
40X0008B
e Cost of construction o CebectonmocTb
CTpOUTENLCTBA

12 .
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Single Property Appraisal
Process

Mpouecc OueHKu
EaunHnyHoro AmyuiecTtsa

Define the appraisal
problem

Preliminary analysis and
plan: select and collect
data

Estimate most economic
use

Estimate land (site) value
Estimate total land and
building value

Reconcile value indicators
and reach conclusion

(Reconcile the Differences)

Report conclusion
(to the client)

Onpepenutb 3aga4yy
OLLEHKU

MpenBaputenbHblid aHanus
n nnax: otéop u cbop
AAaHHbIX

PacuyeT HaAaM3KOHOMWYHOTO
UCNOob30BaHUA

PacueT cTOMMOCTU 3eMnu
(MECTHOCTH)

PacuyeT nonHon CTOMMOCTH
3eMJn 1 30aHKUA

MpoBepka MHONKaTOPOB
CTOMMOCTHU U 3aKnoYeHne
(MpoBepka pasHuL,)

OT1yeT 0 3aKnYeHnn
(KNUeHTy)

10



Mass Appraisal Process

Mpouecc MaccoBou

(Property Tax) Ouenku (Hanor Ha
NmyLecTso)
Data collection C6op pgaHHbIX

Preliminary analysis
Valuation model building
Model application and
review

Documentation and
reporting

MpepBapuTernbHbIn aHanus

CospaHue mopenu
OuUEeHUBaHuA

MpumeneHne n 0630p
MOENM

JokymeHTauuma v
OTYETHOCTb

11
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Single property appraisal

OueHka eguHUYHOro
nMyLLLEeCcTBa

Estimate Most Economic
Use

Pac4yeT Han3KOHOMWYHOTO
NCNoNb30BaHNA

. Land as if vacant and
available

. Property as improved
(existing or proposed)

15

3eMIv B Ka4ecTse
csobopHOM 1 AOCTYMHOWN

WUmyLLecTBa B KadecTse
bnaroycTpoeHHoro
(peanbHO uUnu
NPeanonoXnTenbHo)



CHcreMa y9eTHBIX XKalacTpOB

AIIMHMCTpaTHBHEBIE yCTaHOBKH
CImckd HAJIOTOIIATEIHIIHKOB
VMymecTBeHHEIE DEECTPE]
KapTrer kamacTpoB

Cucrema HyMepaluHn Ka,naCTjJOB

KaproTexa DaHHBIX IapaMeTpPOB PBIHKA (IE€HBI Ha
NIpONAaXy, apeHTHad IIaTa | T.I.)

18



Cadastral System

Administrative arrangements

Taxpayer register

. ~Property .register .

Market data files (sales prices,
G I‘ents, ;.etC ).

.......
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RECISTE
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CHcTeMa OIEHKH CTOHMOCTH

AIMUHWCTpPaTHBHEIE YCTAHOBKH

OneHKa pBIHKA W OpEIBAPHUTEIHHBIN aHAIM3
MogendpoBasne OOEHKH CTOMMOCTH

PacueTsI cTOmMOCTEHR
ITepecMoTp cTomMocTeHR

Amrenaoun

19
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« Administrative arrangements

e Market monitoring and preliminary
analyses

e Review of values
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Working with Data

I. Importance of Accurate Data
A. Sales data

B. Property characteristics data

II. Evaluating Existing Data
A. Completeness -- are the necessary data available?

B. Accuracy -- are the data reliable?

ITII. Data Important in Mass Appraisal

A. Land characteristics
1. Lot size
2. Site characteristics
B. Main structure
1. Living area
2. Construction quality
3. Effective age or condition
4. Design and amenities
C. Secondary structures (e.g., garage or outbuilding)
D. Location
1. Economic area or zone

2. Neighborhood
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IV.

VI.

Working with Data

Types of Data

A.

Quantitative (continuous)

1. Can take on a continuum of values
2. Usually based on counting or measuring
3. Examples: living area, number of rooms, age
Qualitative (Categorical) -- values are predefined
1. Discrete -- more than two choices

Examples: construction quality, design, roof type
2. Binary -- only two choices (yes/no)

Examples: remodeled, furnished, basement storage
(PODVAL)

Numeric vs. Alphanumeric Data

A.

B.

Only numeric data can be used in modeling

For modeling, alphanumeric data wmust be converted
to numeric

Editing Data

A.

B.

Purpose -- to reduce data errors

Types of data edits

1.

Range edits

-~ ensure that all quantitative data are resonable
(e.g., sale prices > 0)

-- ensure that all qualitiative data are valid
(e.g., furnished is 0 or 1)

Consistency edits -- ensure that data are
consistent (e.g., total area => living area)

"Outliers”

1.

2.

3.

Unusual data

Should be checked for accuracy

May need to be deleted (not used in modeling)



Review Questions - Working with Data

List several data items important in the valuation of
residential properties.

Building area is an example of which of the following:

a. continuous variable
b. qualitative wvariable
c. discrete variable

d. binary wvariable

Exterior wall type is an example of which of the following

a. quantitative wvariable
b. discrete variable
c. continuous variable

d. binary variable

Ensuring that number of rooms is greater than zero is an
example of a edit.

Ensuring that first floor area is no greater than total
living area is an example of a edit.

Categorize the following data items as continuous (C),
discrete (D), or binary (B)

a. ____ building design

b. __ living area

c. ____ neighborhocd code

d. _____ covered parking (yes/no)
e. construction quality
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Review Questions - Working with Data (Continued)

Unusual data items that may need to be deleted prior to
valuation analysis are known as

a. Continuous data
b. Discrete data
c. Alphanumeric data

d. Qutliers

All data used in modeling must be

a. Alphanumeric
b. Numeric

c. Continuous
4d. Outliers



I.

Introduction to Statistical Software and SPSS

Introduction to Statistical Software

A.

Capabilities
1. Descriptive statistics
2. Multiple regression
3. Other statistics
a. Parametric (assumes normal distributions)
b. Nonparametric (no assumptions about data
distributions)
4. Graphical analysis
Limitations
1. Data bases are not "dynamic" (variables can not be

linked like in spreadsheets)
2. Requires knowledgeable user
3. Requires good judgment

Operating modes

1. Interactive
a. DOS - select from menus
b. Windows - point with mouse and click
2. Batch (command mode) -- involves writing programs

Some leading software packages

1. SPSS (Statistical Package for the Social Sciences)
2. NCSS (Number Cruncher Statistical System)
3. SAS (Statistical Analysis System)
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Introduction to Statistical Software and SPSS

II. Overview of SPSS

A. What is SPSS

1. Widely used in education and social sciences
2. Interfaces: interactive and batch
B. Main menu and submenus
C. "Window" or file types
1. Data window (contains the data file)
2. Output window (contians results)
3. Chart windows (chart files)
4. Syntax windows (program files)

III. Working with Files, Printing, and Help
A. Entering and saving data

1. Data types

a. alphanumeric ("string") -- can contain
letters and numbers
b. Numeric -- contains only numbers
2. Variable and value labels
B. Importing and exporting data
1. Can "import" spreadsheet (WK1l) and dBase (dbf)
files
3. Can "export" data to other software
C. Printing
1. Printer setup
2. Printing charts

D. Utilities and Help



Iv.

VI.

Introduction to Statistical Software and SPSS

Manipulating Data
A. Sorting (SORT CASES)

B. Selecting data (SELECT CASES)

Transforming Variables
A. Computing new variables (COMPUTE)

B. Recoding variables (RECODE)

Precducing Basic Statistics
A. Means and standard deviations (DESCRIPTIVES)
B. Frequency distributions (FREQUENCIES)

C. Data lists (LIST CASES)
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Lab A - Entering and Listing Data

Open a new data file
File..New. .Data

Enter the following data:

PARCEL GRADE YRBLT LIVAREA. NBHD  ROOMS PRICE
1 4 1976 4é 103 3 50,000
2 3 1984 58 101 4 65,000
3 3 1965 40 101 3 47,500
4 2 1547 63 102 5 80,000
5 3 1980 52 103 3 70,000
6 4 1289 34 101 2 32,000
7 2 1953 39 102 2 38,500
8 3 1877 55 103 4 60,990
9 2 1982 36 102 3 35,000
10 3 1988 50 101 4 55,250
Assign the above variable labels to the variables.
= Double click on a column label and enter the variable
name.
Enter the following variable labels for GRADE: 2 = Fair, 3

= Average, 4 = Good.

Save the data file under the name,

Sort the data by PRICE.

Data..Sort Cases and choose PRICE.

List the following for each parcel:

Statistics..Summarize..List Cases

Select parcels for which GRADE

3

LAB-A.SAV.

PARCEL, GRADE, PRICE.

Data..Select Cases..If Condition is Satisfied..If and enter
GRADE = 3. Then click Continue..CK.

Note that the other property grades are "filtered" but not
deleted from the active data file.
message on the lower right hand corner of your screen.)

(Note the "Filter On®

63



10.

11.

12.

Lab A (Continued)

Again list the following for each parcel: PARCEL, GRADE,
PRICE. Verify that all the listed properties are Grade 3.
How many properties are on your list?

Retrieve the full full with all 10 cases.

Data..Select Cases..All Cases..Continue..OK.

Note: the "filter on" message should no longer appear on
the lower right hand corner of your screen.

Sort the properties by grade and price.

Data..Sort Cases and choose GRADE and then PRICE. , '

On your own, list GRADE, ROOMS, NBHD, and PRICE.
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. Iv.

Descriptive Statistics

Arrays
A. List of data imn order of magnitude
B. Good for small data sets

Frequency distributions

A. Show the number (or percentage) of cases for each data
value

B. Can be used for all data types (alphanumeric and
numeric)

C. Particularly good for gqualitative data

Percentiles

A. Divide a data set into desired percentages, e.g.,
fourths (gquartiles) or tenths (dectiles)

B. Only applies to numeric data

Measures of central tendency

A. Median -- middle wvalue

Note: 1if the number of data items is even, the median
is the midpoint between the two middle values.

B. Mean -- average value of the items

1. Computed by summing the values and dividing by

sample size

2. More affected by extreme values than the median

Mode -- most frequently occurring value

10



Descriptive Statistics

Measures of dispersion -

A. Range -- difference between the minimum and maximum
values -

B. Interquartile range -- third quartile less the first
quartile

C. Average absolute deviation -- average sign-ignored

deviation from the median
Z[ABS(X; - MEDIAN)]
1. Ave Abs DV = ~---m-e-e---o-ce-eoooo
where ABS = absolute wvalue
2. Nonparametric measure of dispersion

D. Variance -- sum of the squared deviations from the mean
divided by n-1 :

Z(X; - Mean)?

1. Variance = ~--==----------
n-1

2. Parametric measure of dispersion

3. Used in further statistical analysis and to
compute the standard deviation

E. Standard deviation -- square root of the wvariance

1. Std Dev = SQRT (Variance)

2. When data are normally distributed: -
® Approximately 68% will lie within + one

standard deviation of the mean

® Approximately 95% will lie within + two
standard deviations of the mean

° Approximately 99% will lie within + three
standard deviations of the mean



. EXAMPLE OF ARRAY
| ASKING PRICES - ZONE 5

. 5200
R 5500
6300
7000
- 7500
| 8000
— 8000
S 8000
8000
L 8000
- 9500
— 10000
— 10000
11000

- 11000
12000

. 12500
l~~- 13000
| 24000

Number of cases read: 19 Number of cases listed: 19
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STEPS IN CALCULATING THE STANDARD DEVIATION

l. Subtract mean from each value

2. Squaré all deviations from mean

3. Sum squared deviations

4. Divide by n - 1 (n = sample size)
Note: result is termed "variance"

5. Take square root of variance

Result is the "standard deviation"
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EXAMPLE OF FREQUENCY DISTRIBUTION

ROOMS

4 Valid Cum
Value Fregquency Percent Percent Percent

1 80 26.6 26.6 26.6

2 112 37.2 37.2 63.8

3 92 30.6 30.6 94.4

4 16 5.3 5.3 99.7

5 1 .3 3 - 100.0
Total 301 100.0 100.0




EXAMPLE OF PERCENTILES:

16 SALES PRICES

NUMBER PRICE

4,000

5,000
10,500
16,000
18,000
20,000
22,500
24,000
25,000
10 27,000
11 27,000
12 30,000
13 35,000
14 39,900
15 45,000
16 52,000

WoOoOJoOUIAsWNDRMK

FIRST QUARTILE = 17,000
SECOND QUARTILE (MEDIAN) = 24,500
THIRD QUARTILE = 32,500

INTERQUARTILE RANGE = 32,500 - 17,000 = 15,500



EXAMPLE OF MEASURES OF CENTRAL TENDENCY:

BATHROOM DATA FOR EIGHT RESIDENCES

RAW DATA [ SORTED DATA
I
PARCEL BATHS | PARCEL BATHS
I
1l 2 | 2 1l
2 1 | 6 1
3 2 | 7 1
4 3 | 1 2
5 2 | 3 2
6 1l | 5 2
7 1 | 8 2
8 2 I 4 3
14
MEDIAN = 2
MEAN = 14 / 8 =1.75
MODE = 2

A



34

EXAMPLE OF MEASURES OF DISPERSION:

BATHROOM DATA FOR EIGHT RESIDENCES

PARCEL BATHS MEAN

- 1.75
- 1.75
- 1.75
1.75
- 1.75
- 1.75
- 1.75
- 1.75

o~
NEFEPFRNDWBODEDN
1

RANGE = 3 - 1 = 2

VARIANCE = 3.50 / 7

STANDARD DEVIATION = SQRT(.50)

DIFF.

0.25
-0.75
0.25
1.25
0.25
-0.75
-0.75
-0.25

.50

DIFF.
SQUARED

0.0625
0.5625
0.0625
1.5625
0.0625
0.5625
0.5625
0.0625

3.5000

= .707



Study Problem -
Calculation of Measures of Central Tendency and Dispersion

Consider the following data on building ages:

4

Property Age

25
18

7
40
32
12
22
28

OO W

Construct an array of the data
What is the median and mean age?
What is the range?

What is the variance and standard deviation?

7



Study Problem . .
Calculation of Measures of Central Tendency and Dispersion

Solution:
1. ‘ Age
Property Age Arrayed
1 25 7
2 18 12
3 7 ' 18
4 40 22
5 32 25
6 12 28
7 22 32
8 28 40
184

2. Median = (22 + 25) + 2 = 23.5

Mean = 184 + 8 = 23
3. Range = 40 - 7 =33

4. Variance and standard deviation:

Mean Difference

Age Age Difference Squared
25 - 23 = 2 4
18 - 23 = -5 25
7 - 23 = =16 256
40 - 23 = 17 289
32 - 23 = 9 81
12 - 23 = =11 121
22 - 23 = -1 1
28 - 23 = 5 25
802

114.57

Variance = 802 + 7

Standard deviation = SQRT (114.57) = 10.7



II.

III.

One Variable Graphs and Charts

Bar Chart (Graphs..Bar)

-- use to show the distribution of a qualitative wvariable
-- heights of the bars represent the numbe of cases
(properties)

Pie Chart (Graphs..Pie)

-- shows the distribution of a qualitative variable
-- altenrnative to a bar chart

-- pie slices represent the percentage of cases

Histogram (Graphs..Histogram)
-- use to show the distribution of a continuous variable
-- software will determine break points

-- useful for wvisualizing the data, including outliers
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Std. Dev = 15.37
Mean = 37

EXAMPLE OF HISTOGRAM
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Lab B - Analyzing Data
Retrieve the data file, LAB-A.SAV,
File..Open. .Data..LAB-A.SAV.
Run a frequency distribution on NBHD.
Statistics..Summarize. .Frequencies. .NBHD

How many neighborhoods are there?

Run a frequency distribution on GRADE with a bar chart.

Statistics..Summarize..Frequencies..GRADE. .Charts..Bar Chart

Which grade is most common (the mode)?

Find the median and mean living area and sale price.

Statistics..Summarize..Frequencies. Choose Statistics, and
check Median and Mean

Median ~ Mean

LIVAREA

PRICE

Run descriptives on YRBLT and ROOMS. What are their means
and standard deviations?

Statistics..Summarize..Descriptives..YRBLT ROOMS

Mean Std Dev

YRBLT

ROOMS

Assuming that YRBLT is normally distributed, about two-
thirds of homes will have been built between:

Lower Limit: 19

Upper Limit: 19

Run a pie chart of ROOMS

Graphs..Pie Chart..ROOMS

What is the mode of ROOMS?




Lab C - One-Variable Data Analysis, Graphs, and Charts

Open the file, APT.SAV

Run a frequency distribution of STORIES.

Statistics..Sﬁmmarize..Frequencies. Enter STORIES and click
OK.

Which number of stories occurs most frequently?

Run a frequency distribution of BALCONY. What balcony type
is most common?

On your own, find how many of the apartments have a garage?

How many have basement storage (PODVAL)?

How many are furnished?

Produce a bar chart of ROOMS.

Graphs..Bar..Define. Enter ROOOMS into the Category Axis
and click OK.

Which room count occurs most frequently?

Discard the chart, return to the main menu, and produce a
pie chart of ROOMS.

Graphs..Pie..Define. Enter ROOMS into "Define Slices by"
and click OK.

Discard the chart, return to the main menu, and produce a
histogram of PRICE with a superimposed normal curve.

Graphs..Histogram. Click PRICE and "Display Normal Curve."

Is the distribution approximately normal?

Repeat the analysis for LIVAREA.

Is the variable normally distributed?
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10.

11.

12.

13.

Edit the histogram.

= Click Edit.

Add and center the title: "HISTOGRAM OF LIVING AREA."

W Click on Chart..Title and type in the title. Click OK.

Improve the horizontél axis labels.

= Double click on the horizontal axis and change the
iZQZi.tO "Living Area (Square Meters)". Center the

Make any other changes you feel would improve the appearance
of the chart.

= To edit a chart element, double click on it or select
it from the chart menu.

What is the average sale price?

Statistics..Summarize..Descriptives..PRICE.

Find the 25th and 75th percentiles of PRICE.

Statistics..Summarize..Frequencies. Enter PRICE and then
click Statistics..Quartiles.

25th percentile (first quartile)

75th percentile (third quartile)

On your own, run additional analyses of interest.
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II.

III.

IvV.

VI.

Two and Three Variable Analyses

Crosstabs (Statistics..Summarize..Crosstabs)

-- use to compare two gqualitative variables

Scatter plot (Graphs..Scatter)

-- shows the relationship between two continuous variables,
e.g., sale price and living area

-- put the "dependent" variable on the vertical axis

-- put the "independent" variable on the horizontal axis

Breakdowns (Statistics..Compare Means..Means)

-- show the mean of a quantitative by values of a
qualitative variable

Box plots (Graphs..Boxplot)

-- show the distribution of a quantitative variable versus a
qualitative variable

-- boxes represent 50% of data

-- hash marks represent at least 90% of data

-- circles represent "outliers" and asterisks represent
"extremes" (at least three box lengths from median)

Line charts (Graphs..Line)

-- use to plot statistics for one variable (e.g., mean sale
price) versus another variable (e.g., zone)

-- helps to analyze underlying trends (forest versus trees)

3-D charts (Graphs..Scatter..3-D)
-- use to compare three continuous variables

-- the "X" and "Y" coordinates can be geographic coordinates



EXAMPLE OF CROSS-TABULATION

ZONE by ROOMS

ROOMS
Count
Row
1 2 3 Total
ZONE

1 23 27 26 78
25.9
2 31 51 35 127
42 .2
3 17 23 9 51
l16.9
4 3 5 2 11
3.7
5 3 3 12 19
6.3
6 3 3 8 15
5.0
Column 80 112 92 301
Total 26.6 37.2 30.6 3 100.0
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EXAMPLE OF "BREAKDOWN" ANALYSIS:

AVERAGE STORIES BY ZONE

- - Description of Subpopulations - -

Summaries of STORIES

By levels of ZONE

Variable Value Label Mean Std Dev Cases
For Entire Population 7.1329 3.4509 301
ZONE 1 6.4231 3.2092 78
ZONE 2 6.9921 3.3106 127
ZONE 3 6.2353 3.1022 51
ZONE 4 7.7273 4.5186 11
ZONE 5 11.4211 3.3717 '19
ZONE 6 9.2000 7746 15

Total Cases = 301
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Example of 3-D Chart
Sale Price vs X-Y Location Coordinates

200

250,000

A

Q/,"

400

®

50
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10.

11.

Review Questions: Descriptive Statistics

An array is most appropriate for a

a. Small sample of a qualitative variable
b. Small sample of a quantitative variable
c. Large sample of a qualitative variable
d. Large sample of a quantitative variable
The contains the middle

50 percent of a data distribution.

The middle value in an array is the

Compute the mean of the following room counts: 5, 7, 7, 4,
6, 7.

What is the mode of the above data?

What is the range?

What is the standard deviation?

Which of the following is used to list the number of cases
for each value of a discrete variable?

a. Mean

b. Scatter plot

c. Histogram

d. Frequency distribution

Which of the following are most similar (can be used to show
the same thing)?

Bar chart and pie chart

Array and line chart

. Mean and standard deviation

. Frequency distribution and scatter plot

oo

Sale price and living area could best be graphically
compared by a

a Histogram

b Frequency distribution
c. Box plot

d Scatter plot

W

hich of the following would be used to show the number of
homes by construction grade and neighborhood?

Box plot
Crosstabulation
Standard deviation
Scatter plot

ool o g}
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12.

13.

14.

The shaded boxed area in a box plot represents percent
of the data.

Assume that the mean sale price is $30,000 and the standard
deviation is $§8,000.

Provided the data are normally distributed, approximately
two-thirds of sales prices will fall between $
and $

Approximately 95 percent will fall between $
and $ .
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Review Questions: Descriptive Statistics

Solutions:

1. (b) small sample of a quantitative variable

2. inter-quartile range

3. median

4. mean = (5+7+7+4+6+7) = 36 + 6 = 6

5. mode = 7

6. range = 7 - 4 = 3

7. Difference

Rooms Mean Difference Squared
5 - 6 = -1 1
7 - 6 = 1 1
7 - 6 = 1 1
4 - 6 = -2 4
6 - 6 = 0 0
7 - 6 = 1 1
-;-
Variance = 8 + 5 = 1.6
Standard deviation = SQRT(1.6) = 1.265

8. (c) histogram

9. (a) bar and pie chart

10. (d) scatter plot

11. (b) crosstabulation

12. 50 percent

13. $22,000 and $38,000

14. $14,000 and $46,000



Lab D - Two-Variable Data Analysis, Graphs, and Charts

Run a crosstabs of ZONE by REMODEL.

Statistics..Summarize..Crosstabs and enter REMODEL as the
column variable and ZONE as the row variable.

What percentage of the apartments have been remodeled?

Which zone has the most remodeled units?

Run a breakdown (Compare Means) of PRICE by ZONE.

Statistics..Compare Means..Means. Enter PRICE as the
dependent variable and ZONE as the independent variable.

Which zone has the highest average price?

Compute a new variable price per square meter, PRICEPSM =
PRICE/TOTAREA.

Transform. .Compute. Enter PRICEPSF as the Target Variable
and PRICE/TOTAREA into the numeric expression.

Produce a boxplot of PRICEPSM by

Graph. .Boxplot. .Define and enter PRICEPSM as the Variable
and ZONE as the Category Axis.

Repeat the analysis, substituting STORIES and STORY into the
Category axis.

Does price per square meter tend to increase with STORIES or
STORY?

Run a scatter plot of PRICE with TOTAREA.

Graphs..Scatter..Define. Enter PRICE as the Y-Axis variable
and TOTAREA as the X-Axis variable.

Do the variables appear highly correlated?

Edit the graph. Add a title. Delete cases that have no
total area (bad data) by double clicking on the horizontal
axis title (TOTAREA) and changing the Minimum Value to 20,
Major Increments to 20, and Minor Increments to 10.



10.

11.

12.

Add a line of "best fit," by clicking Chart..Options..Total
and then OK.

You can also customize the data points by clicking on them
or choosing Attributes..Marker.

When satisfied, save the chart.

Click..Save Chart and enter SCATTER.CHT.

Run a scatter graph of LIVAREA with TOTAREA.

Do the two variables appear highly correlated?

Find the correlation coefficient between the two variables.

Statistics..Correlate. .Bivariate. Enter LIVAREA and TOTAREA
and click OK.

What is the correlation coefficient?

Run a line chart of median PRICE with ROOMS.

Graphs. .Line. .Define. Click Other Summary Function, enter
PRICE as the Variable, and click Change Summary..Median of
Values..Continue. Then enter ROOMS as the Category Axis and
click OK.

Does the median price change with the number of rooms?

Repeat the analysis, substituting ZONE for ROOMS.

As time permits, conduct additional analyses of interest.

When finished, exit SPSS. Answer no when prompted to save
any open files.



Correlation and Regression Analysis

I. Correlation Analysis
A. Measures linear relationship between two variables or
pairs of variables
B. Coefficient of correlation -- ranges from -1 to +1
C. Correlation matrix -- shows correlations between all

pairs of variables
II. Simple (one variable) Regression

A. Dependent variable -- quantity being estimated (e.g.,
sale price)

B. Independent variable -- input or factor variable (e.g.,
square feet or meters of living area)

III. Least Squares Principle

-- Regression minimizes sum of squared errors between actual
values (sales prices) and predicted value. This is the line
of "best fit."

IV. Basic Regression Statistics

A. Constant -- a constant dollar amount found at the point
where the regression line intersects the Y-axis (e.g.,
$499.34 in the demonstration example)

B. Regression coefficient -- the amount or amount per unit
associated with each variable in the model (e.g.,
$480.46 the example) .

C. Standard error -- the standard deviation of the
regression coefficient (two standard errors form a 95%
confidence interval around the regression coefficient)

D. t-value -- the ratio of the regression coefficient to
its standard error. The higher the number, the better
(coefficients with t-values of greater than 2.00 are
"significant" at the 95% confidence level)

t-value = coefficient + std. error

E. R-Square -- the percentage of the variation in sales
prices explained by the regression model

1. Maximum value is 100%

2. Higher the number, the better

N



Correlation and Regression Analysis

Standard error of estimate (SEE) -- standard deviation
of the regression errors. The lower the number, the

better (approximately 95% of the regression errors will

fall within two standard error)

Coefficient of variation (COV) - ratio of the standard
error of estimate to the average sale price

COV = SEE <+ ave(SP)

V. Multiple Regression Analysis

A.

B.

Includes multiple independent variables

Independent variables should be those related to local
real estate value, i.e., reflect supply and demand

Accuracy depends on:

1. Data availability and accuracy

2. Model specification - variables included in model

3. Model calibration - techniques used to determine
coefficients

/0



CORRELATION MATRIX

'PRICE

LIVAREA
OTHAREA
TOTAREA
ROOMS
STORIES
GARAGE
REMODEL
ZONE
PARAD
PODVAL
STORY

PRICE

1.0000
.6470%*
5124 **
.6583**
.5641**

-.0811
.1063
.1514**

-.4588%*
.0126

-.0083

~.1066

* - Signif. LE .05

~ Correlation Coefficients -~

LIVAREA

.6470%*
1.0000
.5527**
.8826%*%
.8702%*%
.1658%*
.0685
.1491*%*
-.0289
-.0651
.0175
.0533

OTHAREA

.5124%*
.5527%*
1.0000
.B796%%*
.5540*%*
.2102%*
.1926%*
.1332*
-.0553
-.1681**
.0225
.0999

** -~ Signif. LE .01

" . " is printed if a coefficient cannot be computed

PRICE
LIVAREA
OTHAREA
TOTAREA
ROOMS
STORIES
GARAGE
REMODEL
ZONE
PARAD
PODVAL
STORY

GARAGE

.1063
.0685
.1826%*
.1478*
.1659*%*
.1285*
1.0000
.2078%*
.01le61
-.0160
.0944
.0773

* - Signif. LE .05

" . " is printed if a coefficient cannot be

REMODEL

1514 *%*
L1481 %%
.1332*
.1602%*
<1491 **
.1040
.2078%*
1.0000
.0611
-.0635
.0997
.0883

ZONE

.45B88**
.0289
.0553
.0476
.0961
.2810%+*
.0161
.0611
.0000
.0189
.0916
.1513*%*

-

** - Signif. LE .01

TOTAREA ROOMS
.6583*%* .5641%*
.8B26** .8702%*
.B796%%* .5540%*
1.0000 .B093**
.8093** 1.0000
.2132%%* .1907%*
.1478% .1659%%
.1602*%%* .1491%*
-.0476 .0961
-.1320%* ~.0747
.0227 .0322
.0868 .0670
{(2-tailed)
PARAD PODVAL
.0126 -.0083
-.0651 .0175
—.1681** .0225
-.1320* .0227
-.0747 .0322
.0093 -.0314
-.0160 .0944
-.0635 .0997
-.0189 .0916
1.0000 .0323
.0323 1.0000
.0607 -.0968
(2-tailed)
computed

STORIES

-.0811
.1658**
.2102%*
. 2132%%
.1907**

1.0000
.1285%*
.1040
.2810%*
.0093

~.0314
.5465*%

STORY

-.1066
.0533
.099%
.0868
.0670
.5465**
.0773
.0883
.1513%%
.0607

-.0968

1.0000
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REGRESSION OF ASKING PRICE ON LIVING AREA

* k% MULTIPLE REGRESSION * k ok *x
Equation Number 1 Dependent Variable.. PRICE ASKING PRICE

Block Number 1. Method: Enter LIVAREA

Variable(s) Entered on Step Number

1.. LIVAREA
Multiple R .64696
R Square .41856
Adjusted R Square .41662

Standard Error 8720.21503

Analysis of Variance

DF Sum of Squares Mean Square
Regression 1 16367380566.86323 16367380566.8632
Residual 299 22736602888.28630 76042150.12805
F = 215.24090 Signif F = .0000

Variable B SE B Beta T 8Sig T
LIVAREA 480.446985 32.747871 .646962 14.671 .0000
(Constant) 499.344552 1316.107083 .379 .7047

End Block Number 1 All requested variables entered.

\{@”?



Lab E - Multiple Regression Analyis
Open the data file, APT.SAV.
Select cases that meet the following conditions:

a. TOTAREA > 0 (bad data)

b. LIBAREA > 0 (bad data)
c. FURNISH = 0 (deletes only one case)
d. NISHA = 0 (deletes only one case)

e. PRICE < 60000 (deletes two outliers)

Data..Select Cases..If Condition is Satisfied..If. Then
enter the followng expression:

TOTAREA > 0 AND LIVAREA > 0 AND FURNISH = 0 AND NISHA = 0
AND PRICE < 60000

Click Continue..OK. The message "Filter On" should appear
in the bottom right-hand corner of your screen.
Produce a histogram of PRICE.

How many cases are used in the analysis?

How many were deleted?

What is the average PRICE of the remaining cases?

Run a scatter plot of PRICE with LIVAREA and fit a
regression line to the data.

Run a regression of PRICE on LIVAREA.

Statistics. .Regression. .Linear and enter PRICE as the
dependent variable and LIVAREA as the independent variable.
Then click OK.

What is the Constant?

What is the coefficient of LIVAREA?

What would be the predicted value of an apartment with 40

square meters?

What is the R-Square?
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11.

\@é?

Rerun the regression including ZONE as an independent
variable.

What is the Constant?

What is the coefficient of LIVAREA?

What is the coefficient of ZONE?

What would be the predicted value of an apartment with 40
square meters located in zone 2?

What is the equivalent value in zone 47?

In zone 67

What is R-Square?

Compute a binary wvariable for location in zone 1.

Transform..Compute. Enter ZONEl as the target variable and
"o" into Numeric Expression and click OK.

Transform. .Compute. Change Numeric expression to "1" and
click If..Include if Case Satisfies Condition and enter ZONE
= 1 and click Continue..OK. Answer OK to "Change Existing
Variable."

To check your work, run a crosstabs of ZONE1l with ZONE.

Statistics..Summarize..Crosstabs and enter ZONE1l as the
column variable and ZONE as the row variable.

All properties in zone 1 should have a value for ZONEl of 1.
All other properties should have a value for ZONEl1 of 0.

On your own, create a similar variable for ZONE3. Again
check your work by running a crosstabs of ZONE and ZONE3.

NOTE: No binary variable will be created for zone 2, which
will be serve as the "reference" zone.

Finally, create a third binary variable, ZONE456, for
lcoation in zones 4-6. Recall that these three zones
appeared equivalent in location value.

Check your work by listing the following variables: ZONE,
ZONE1l, ZONE3, and ZONE456.
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12.

13.

1l4.

Statsitics..Summarize..List Cases and enter the four ZONE,
ZONE1l, ZONE3, and ZONE456.

Ensure that the variables are consistent. For example, if a
property is in zone 3, ZONE3 should be "1" and ZONEl1l and
ZONE456 should be zero. If a property is in zone 2, all
three binary variables should be zero.

Rerun the regression, removing ZONE and entering ZONE1l,
ZONE3, and ZONE456.
what is the Constant?

What is the coefficient of LIVAREA?

What is the coefficient for ZONE1l?

ZONE3? ZONE4567?

What would be the predicted value of an apartment with 40
square meters located in zone 2?

What is the equivalent value in zone 4°7?

What is the equivalent value in zone 67

What is the R-Square?

Is this model superior to the previous model?

Explain:

As time permits, experiment with including additional
variables in the regression model. Strive for a model that
has a high R-Square value and also "makes sense."

What is your final R-Square value?

List any additional variables that are not available that
you think would help to improve the R-Square:

- e . e en en S S M e R e ME R e S MR M e AR M e e G e e m e e B AR e e R g e e e Am m e e T e M m S e W e o e e



Review Questions: Correlation and Regression

1. Which of the following correlation coefficients would
indicate a strong negative correlation between two
variables:

a. zero
b. -.30
c. -.80
d. 0.90

2. Consider the following regression model:
PRICE = 5,000 + (310 x LIVAREA) - (160 x AGE)

What would be the indicated wvalue of a home that has 120
square meters of living area and is 40 years old?

a. $30,800
b. $35,800
c. 542,200
d. $47,500

3. Regression analysis works on the principle of minimizing the

errors.

4. Assume the following
Variable Coefficient Standard Error t-value
LIVAREA 145.00 16.00 g9.06
QUALITY (1-5) 1460.00 249 .57 5.85
AGE -188.00 76.42 2.46
One can be 95% confident that the true coefficient for
LINAREA is between and

5. Which variables are "significant" in the model at the 95%
confidence level.
a. LIVAREA
b. QUALITY
C. AGE
d. All three

6. Which of the following expresses the percentage of the
variation in sales prices explained by the regression model

a. Regression coefficient (B,)

b. Coefficient of correlation (r)
c. Standard error of estimate

d. R-Square

(4 %fﬂ
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10.

Consider the following information
R-Square = .780

Standard error of estimate = 8,000
Average sale price = $35,000

What is the coefficient of variation?

In the above question, provided the regression errors were
normally distributed, approximately 95 percent would be no
greater than

a. 79 percent
b. $8,000

c. $16,000

d. $24,000

The most important requirement in developing an effective
regression model is

Linear relationships

Normal distribution of the sales price
Large samples

Accurate data

o ow

Assume that a model is being developed for a region which
has six neighborhoods. How many binary neighborhood
variables should be tested in the model?

a. Three
b. Four
c. Five
d. Six

%
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Review Questions: Correlation and Regression

Solutions:
1. (c) -.80
2. {b) 55,000 + (310 x 120) - (160 x 40)

3; squared

4. $113.00 and $177.00

5. (d) all three

6. (d) R-Square

7. COV = $8,000 =+ $35,000 = .229
8. (c) $16,000

9. {d) accurate data

= 35,800

10. (c) five (one neighborhood serves as the "reference")
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Steps in Setting up a Market Value-Based Property Tax System
5/ / ;/r / 3
Project and program management

A Project team

B. Strategic Planning
L. Situation Analysis
2. Setting Goals and Objectives

C. Project planning and control
Preliminary steps
A Design

B. Pilot (demonstration) projects

C. Estimating work loads and production rates
Organizational responsibilities

A Inter-agency coordination

B Data systems

C. Market monitoring and valuation modeling
D Model application, review, and field work
E. Assessment

F. Collection

G. Role of taxpayers and private sector
Documentation of system requirements, design, and procedures
Securing necessary resources

A Funding

B Staffing

C. Computer software and equipment

D

Office facilities, vehicles, and so forth



XIV.

Recruiting and training staff
A Mapping
Data collection and data entry

B
C. Analysis and mode! building
D

Model application and review
E. Special valuation problems
1. Land (urban and agricultural)
2. Large industrial and commercial enterprises
3. Movable property
4. Natural resources
Compiling cadastral maps |

Collecting information on land plots and buildings and building data files
Collecting, screening, and analyzing market information

A Sales

B. Rents and related expenses

C. Current construction costs

Mass valuation model building

Applying mass valuation models and reviewing the value estimates
Issuing valuation notices and responding to taxpayer inquiries and appeals
Finalizing the value estimates and completing the assessment roll

A. Privileges

Issuing tax bills and collecting taxes

\W
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+ Systems Approach
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POopMHPOBAHHAE aMHUHACTPATHBHOH CHCTEMEI
HAJIOroo0JIoXeHAS COOCTBEHHOCTH

® CucTeMHBIH HOIXOX

® TocymapcTBeHHBIE 00S3aTEIBCTBA
®  DOoHIHI H pecypChl

® AIMWHHCTPATHBHOE YCTPOHCTBO
® (CHcreMa YyIYeTHBIX KaIacTpOB

® (CHcreMa ONEHKH CTOMMOCTH

® CHcreMa cOOpa HAJOrOB

e JloMomsp HaJIOroImIATENHINAKAM

® TI'padmk

\b 13

70
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« Advantages

« Understand setting better

= Dlst]_ng’u15h nomlnal (leglslated)

LﬁAllow for human element

e Elements

.J! Statements of Goals and
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CHcTEMHEIM DOIXON,

® JIpemmyniecrTBa

JIyuiiee MOHEAMaHME YCTAaHOBOK

IlornMaHVe pa3MIAA MeXIYy HOMHHAJILHBIMA

(3aKoHOJAaTeLHEIMH) HOPMaMH ¥ peallbHBIMHA
IIONOKEHUIMHA

YenoBedeckuii dakTOp

® DIIEeMEHTBI

Onpenenende mened U 3amayg
AHanu3 cuTyanud

DopMaNLHBINA ILIaH

14
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Government Commitment

« For funding and resources
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T'ocymapcTBeHHEIE 0093aTEIHCTBA

ITo doHmamMu m pecypcaMu
Paspemenme nmpo6ieM 6I0pOKpaTHUECKOro XapaKTepa

ObecneyennAe TIPAHYTHTENLHLIX MeEp

! 5
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« Budget for property tax
administration

Computersand.equ

,, Maps E
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DOHIEI H PECYPCHI

AIMAHHCTPATABHEIA OIOIXeT HAJIOroo6JIOXEHHS Ha
MMYIIECTBO '

Kanps1
KommsroTeps! M HHOE 000pyIOBaHHE
Kapter

IIpyroe (MaTepralbl A YCIYTH)

TexHHEYecKOe obecrieyeHHe
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« Tier(s) of government
responsible for property tax
administration

ﬁlnternalmorganlzatlon of

propertyftax admlnlstratlonifffiﬁj

_wﬁLihkages w1th other functlons

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

S Surveying and mapping T A R e
instltutlons
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AJIMABACTpPaTHBHOE YCTPOMCTBO

® TocymapcTBeHHBIE OpPraHBI, OTBETCTBEHHBIE 32
AIMUHUCTPATABHOE YIIPaBJIcHHE HAIOroo0JIOXKEeHHEM
cOOCTBEHOCTH

® - BHyTpeHHAA OPraHH3aIMd ATMAHHCTPATHBHOIO
yIpaBIeHHAI HAIOro06JOXEeHAEM COOCTBEHHOCTH

®  VYBsA3Ka C IPYTHMM aclleKTaMH JIeSATeIbHOCTH
® IOpummyeckme KagacTphI
®  Opransl HHBEHTApH3aOAH 3TaHANA

® OpraHM3anu¥ reofe3n4ecKod CheMKH U
KapTAPOBaHHS

®  OpraHsl TEpPPUTOPHAIHLHOI'O ILIAHUPOBAHMS
®  Oprassl CTPOMTEIHHON HMHCIIEKIIHHA

®  Poxp YacCTHOrO CeKTOpa

17
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« Administrative arrangements

e Billing

.+ .Collection

|
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CHrcreMa cb6opa HaAIOTrOB

AIMUHWCTpaTHBHBIE YCTAHOBKH

BricTaBlIeHHEe CYETOB
CO0p HaJOrOB

IIpuHYyIHTEILHBEIE MEDHI

Yuer B pacnpenesieHHe HAJOTOBLIX IOCTYILIEHHAMR

20
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Taxpayer Assistance

e General publicity

S




HOMO]II,B HalloromnareiblIHaKaM

O6mast r1acHOCT
dopMEI (IOKYMEHTEI) H HHCTPYKITAHA

ITepcoHANRHAS TOMOIIL

21



CEMMHAP 10 MCMOAB3OBAHMIO KOMIMBIOTEPOB MNPU MACCOBOW
OLIEHKE HEABV>XMMOCTH

CemMuHap npoeoaumbcs
Puuapaom Aamu u Pobepmom IaoyaemaHOM

ICMA
EpesaH, ApMeHus.
11-15 Hosbps, 1996.

Ha cemurape Byaym npeacmasAeHb! KOHLENLUU NO Maccoeoti oL EHKe
HeABUXUMOCMU, C UCNOAb30BaHUEM KOMNbiIomepHoU mexHuku. CemuHap
OpraHu30BaH AAf PyKoBoAALUX pabomHUKOB, Komopsie 3aHuMalomcs uAu Byaym
3aHUMambCA MEXHUUECKUMU BONpOCcCaMU, KacameAbHO OLEHKU 3eMAU U 34aHul, B
ueasx HaroroobaoxeHus. Mpeascmasumeau MuHucmepcmea
pasocmpoumeascmaea u MocysapcmseHHou Haaorosot MHenekuuu
npuraateHsl yuacmseoBamb B ceMuHape. Lleab cemuHapa, 03HakoMumb
YyUacmHUKOB-NPOHEeCCUOHAAOB € 3DDEKMUBHLIMU Memo.AaMu MaccoBoU OLEeHKU
HeJBUXUMOCMU, a maKxe co cmamucmuueckol KoMnbiomepHoU nporpavmou,
UCNOAb3yeMOL AAA AONOAHUMEAbHOIO PbIHOUHOIO MOHUMOPUHTra, a makxe AA
OLEHKU AeMOHCMpauUOHHbIX NPOEKMOB , C nocAedyiouiel 3ameHou
CYIECMBYIOWUX OLLEHOK 3eMAU U cmpoeHul, OCHOBaHHbIX Ha HoOpMamuBHble
CmMaBKUu , Ha COBPEeMeHHble Memo.abl, OCHOBAHHbIE Ha PbIHOUHbIX MEXaHU3MaXx.

lMporpaMma cemuHapa.

MoxeaeAbHUK, 11 Hoabps 1996.

10:00 _ MpusemcmBaue U BCMynumeAbHOe CAOBO

10: 30 CoaepxaHue KoMnbiomepu3osaHHOU MaccoBOl OLEHKU
HeABuxXumocmu

12:30 Obea

13: 30 Paboma ¢ gaHHbIMU.

15: 00 WUsyuerue Bonpocos - paboma ¢ uHcopmauued.



15:30

MNpeacmaBAeHue cmamucmuueckol nporpammst u SPSS.

BmopHuk, 12 Hosbps, 1996.

10: 00

12: 00

12: 30
13: 30

14: 30

15: 00

15: 30

Aabopamopus A- BBoa u pacneuamka 4aHHbIX.

OnucameAbKas cmamucmuka
PasmeueHue BbibpaHHbIX 00 €KMOB B ONpeleAeHHOM NopAdKe

LlacmomHoe pacnpocmpaHeHue U NpoueHmuAU
Obea
Kpumepuu ueHmpaAbHOU MEeHAeHLUU U AUChepeul.

PelueHue 3anauu- pacuems! Kpumepul LeHmpaAbHOU meHAeHLuu
u gucnepcuu.

"pacbuku u guarpammbl ¢ 04HOU nepemeHHoU

AabopamopHas paboma B- AHaAu3 daHHBIX.

Cpeaa, 13 Hosabps 1996.

10: 00

10: 30

12: 30
13: 30

14: 00

16: 30

Obzop

AabopamopHas paboma C- AHaAu3 JaHHbIX G 0aHOU nepeMeHHoU , -
rpachuku u guarpammsl. |

Obea
AHaAU3 4BYX U MPeX NepeMeHHbIX

AabopamopHas paboma - AHaAU3 AaHHbIX C ABYMS
nepeMeHHLIMU, FPpacbuKku U AuarpaMmsl.

Ob30p sonpocos - OnucameAbHas cmamucmuka.

Uemsepr, 14 Hosbps 1996.

10: 00

10:30

12:30

W’E

Ob30p . _

AHaAu3 KOppeAsLuu U perpeccuu

Obea

) R Wl .



13: 30 AabopamopHas paboma E- Anaaus MHOrokpamHoU perpeccuu.
15: 30 Ob630p sBonpocos - KoppeAsuus u perpeccus.

Mamuuua, 15 Hosbps, 1996.

10: 00 Ob30p

10: 30 Lllaru no BHeapeHuIo cucmemsl HaroroobAoXeHusl, OCHOBaHHOU

Ha PbIHOUHLIX MeXaHU3MaxX oueHKU HeaBUXUMoCcmu.

12: 00 OueHka pabombl CeMuHapa u 3aKAloueHue.

1%



CogepxaHue KOMNbIOMEPU30BaHHOU MaccoBOU OLEHKU HeasuXuMocmu.

| OcHoBHble KoHUEenuuu.

A. Cmoumocms, LieHa U oueHKa.

B. OueHka u ucuucAaexue HaAora.

B. CpaBHeHue MEMOA0B eJUHUUHOU OUeHKU ¢ MemoaaMu Maccosol
OLEeHKU.

I'. PasHuua mex 4y 1opuguuyeckuM U cpuckaAbHbIMU Kagacmpamu.

Il. PoAb MaccoBoU oueHKU npu HaroroobaoxeHuu cobcmeeHHocmu.
A. MNpuBoauMbie NpeAnoAOXEHUA.
1. ObuenpuHAMbIL J€Hb OLEHKU.
2. BeauuuHa npas Ha HeABUXUMOCMb, 2MO NOAHBIU Nakem npas, KOMOPbIU
I0PUAUUECKY MOXem NpuHasrexams cobcmBaeHHuky. ( “ fee simple”).
3. MNpeanoaaraemcs, umo cobcmBeHHOCMb AOAXHA UCNOAB30BaMbCS
HauboAee IKOHOMUUHO ( camoe BbiCOKOE U Ayuliee UCNOAb30BaHUe",
B. C6op saHHbIX U ynpaBAeHue,
1. Kagacmposbie kapmbl.
2. Perucmpsi 3eMAU U cmpoeHul.
3. Perucmpatius HaroronAameAbLUuKoB.
B. M3syueHue pbiHKa u npeasapumeAbHbIl aHaAUS.
. NocmpoeHue MoaeAu MaccoBol OLeHKU.
. MpumexeHue MoaeAel NO MaccoBol OUEHKe.
E. ObecneueHue Kauecmsa.
K. YsesomaeHue, UHChOpMaLUA HaAOrONAaMeAbILUKa, XaAobbi.
Ill. Cucmema u B3aUMOCBA3b AaHHbIX.
A. icmouHuK aaHHbIX
1. PblHOUHbIE AaHHble ( UHbopMaLLUR O npoJaxe).
2. iamMeHeHus B 3eMeAbHbIX yuacmKax U 34aHusX.
3. Baaaeabubl/HaroronaameAabinuku.
B. Cucmema cbopa Hanoros. -

e B.eorpacuueckue UHPOPMALUOHHbLIE CUCMEMbL.

) | i
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Price

LleHa Cost CebecTonMoCTb Value CtoumocTb
e Themoney < [eHbru The money o [leHbru The mone- e« [leHexHan
required to Heobxopumble expended in noTpayeHHblie tary worth of CTOMMOCTb
obtain a AnA obtaining a Ha a thing Bewm
thing npuobpetennn |  thing or npuobperteHue
BELLN attaining an BELLWN Unu
object coxpaHeHue
obvekTa
« ' Factual in o DakThueckan Factual in o MakTnueckan An opinion e MHeHue
nature no xapakrtepy nature Nno xapakrepy
Hypothetical « [Mnotetu-
in nature YecKui no
xapakrepy



Types of Value

Tunest CToumMmocTu

Market value

Use or investment value

Insurance value

Assessed value

PbiHOYHaa cTouMoCTb

NuBecTuyoHHanA
CTOUMOCTb UM

CTOUMOCTb
ncnonb3oBaHUA

CrtpaxoBaA CTOMMOCTb

OueHeHHaA CTOMMOCTb



Market Value

PbiHo4yHaAa CTOMMOCTb

Cash (equivalent) price

Competitive and open
market

Sufficient exposure to
(time on) the market

No undue pressure on
the buyer or seller

‘Well-informed buyer and

seller

CToMMOCTb Hann4yHbIMMU
(akBuBasieHTHaA)

KOHKYpEeHTHbIN U OTKPbITLINA
PbLIHOK

JlocTaTo4HaA OTKPbITOCTb
(pocTaTouyHoe BpeMA) pbiHKY

OtcyTcTBUE HEHaaeXxallero
AaBneHnA Ha nokynarena
wnm npogasua

XopoLuo MHOOPMUPOBAHHKDINA
npogasel, U nNoKynartesb



Single property appraisal

OueHka eguHNYHOro
nMyLLecTea

Basic Appraisal Methods

OcHoBHble MeToab!
OueHku

o Sales comparison

e Income capitalization

o Cost of construction

o CpasHeHue npoaaxk

o Kanurtanusauua
[0X0n0B

o CebecTonmMoCTb
cTpouTenbcTea



Single Property Appraisal
Process

lNpouecc OueHKu
EnvHnuHoro Nmyulecrsa

Define the appraisal
problem

Preliminary analysis and
plan: select and collect
data

Estimate most economic
use

Estimate land (site) value

Estimate total land and
building value

Reconcile value indicators -

and reach conclusion
(Reconcile the Differences)

Report conclusion
(to the client)

Onpepenutb 3apadyy
OUEeHKHU

MpepBaputenbHbii aHanus
1 nnax: otbop u cbop
OaHHbIX

PacyeT HanaKOHOMMWYHOIO
Ucnonb30BaHuA

PacuyeT cToumocTtu semnu
(mecTHOCTH)

PacuyeTt nonHoi ctoumocTu
3eMnn U 30aHuA

[MpoBepka nHanMKaTopos
CTOUMOCTU U 3aKNKYeHne
(MpoBepka pasHuL)

OT14eT 0 3aknoueHun
(knueHTy)

Kl



Mass Appraisal Process

Mpouecc Maccosow

(Property Tax) Ouenku (Hanor Ha
MmyuiecTtso)
Data collection C60p gaHHbIX

Preliminary analysis
Valuation model building

Model application and
review

Documentation and
reporting

[MpenBapuTenbHblil aHanus

Co3naHue mopenu
OUeHUBaHuA

lMpumeHexne v ob3op
Mopenu

HokymeHTauua u
OTYETHOCTb



Single property appraisal

OueHka egUHUYHOro
nMmyLLLecTBa

Estimate Most Economic
Use

PacyeT Han3KOHOMWYHOIro
ncnonb3oBaHuA

. Land as if vacant and
available

. Property as improved
(existing or proposed)

. 3eMnu B Ka4ecTee
csobogHOM U AOCTYNHO

. Wmywiectsa B ka4vecTse
6naroycTpoeHHoro
(peanbHO unu
npeanonioXUTENbLHO)



CHcTeMa y9eTHBIX KaJacTpOB

ATMHUCTPATHBHEIE YCTAHOBKH
Crmckm HaJTOromiaTelbIIHnKOB
HWMymecTBeHHEIE PeeCTPEI
KapTrl KagacTpos

CucreMa HyMepaOouu Ka,nacrpon

KaproTexka HaHHEBIX IapaMETPOB pPEIHKA (IeHEBI Ha
IPOJAXY, apeHmaHad ILIaTa A T.X.)

18



e Administrative arrangements

« Taxpayer register

.. “Property- regl ter -

- Cadas tral maps .-

G f’j"-’_'f?f;?'}.‘*"f;;Cada stra]_ ) numberlng SYS tem o

« Market data files (sales prices,
Ca rents ” etc ) RN .5&:5;':"::l“.-;-.:.:'--: -';'-E:::=:§';ti;::: -
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~ PEECTP
ITPOIASK
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“o. 'Y peBmBHA
: (TOKAJTBHAS) °
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CHrcreMa OneHKHA CTOEMOCTH

\UC\

AIMHUHHCTpATHBHEIE YCTAHOBKH

Onenka peIHKA H IIPEIBaDHTEINHHLIN AHAIN3
MopgemmapoBaHrAe ONEHKHA CTOMMOCTH
Pac4yeThl CTOMMOCTEH

ITepecMoTp crommMocTen

Armmengounm

19



- Valuation ‘System

Administrative arrangements

Market monltorlng and,prellmlnary
analyses

?Q:Calculatlon:of values

. Réview of values'

o APDRALS o e




PABOTA C AAHHbLIMW.

|. BaxHocmb HaAuuus mouHoU uHchopmMauuu.
A. [l aHHbie 0 nposaxe.
B. [ aHHble, xapakmepuzyiouue cobcmpeeHHOCMb.

Il. Ouenka cyuecmsyiowel UHcpopmaLuu.

A. MoAHOMa uHbOpMAaLIUU-—-ECMb AU B HAAUUUL HEOBXO0 AUMBIE AaHHbIE?
B. TouHocmb-- HasexHa Au JaHHas uHdopmauus?

. Uuchbopmauus, sBaxHas AAi MaccoBoU OLLEHKU.
A. Xapakmepucmuka 3eMeAbHOro yuacmka.

1. Pasmep yuacmka.
2. Xapakmepucmuka patioHa.

b. OcHoBHas cmpykmypa.

1. 2KuAas naowaab
2. Kauecmso cmpoumeabcmaa.

3. Mepuoa aKChAyamaLuu UAU COCmosiHUe.
4. MNpoexm u yao6cmea.

B. ZlonoAHumeAbHble nocmpouku ( rapax, npucmpotika )

. MecmonaxoxaeHue.

1. OxoHoMuuecKul patioH UAU 30Ha.
2. PatioH

IV. Tunbl AaHHbIX.

A. KoauuecmBseHHbie ( npodoAxaiouuecs)

1. Moxem BkAloUamb HENPEPbIBHLIE LLEHb.
2. OBbIUHO OCHOBbIBAEMCA Ha Pacuembl UAU U3MEpeHUs.

W 3. ﬂpumepbl: XuAas naolladb, KOAUUeCMmBO KoMHam, CpokK .
1 i



B. KauecmeeHHble( Kameropuueckue)-- LeHbl NpesonpeaeAsiomcs.

1. PazseAbHble - boaee ABYX BapuaHmoB
IMpumepbl: KAUECMBO CMPOUMEALCMEBA, NPoeKM, BUA Kpbiluu.

2. BuHapHbie -- MOAbKO ABa BapuaHma ( Aa/Hem).

Mpumepsl: UsMeHeHHbIe, MebAUPOBaHHbIE, C NOABAAbHBIM
nomeleHuUeM.

B. Lludbposbie 8 npomusosec anbca- LUpoBbIM JaHHbIM.

A. ToAbKO LUCbpOBbie AaHHbIE MOTYM UCNOAB30BamMbCA Npu
MOAEAUpOBaHUU.

B. J.A% MOAEAUPOBaHUS, aAbchaHyMepuUecKUue AaHHbIe JOAXHbI
6bimb nepeseseHsl B LUMPOBbLIE.

V. PeaakmupoBaHue uHcopmauu.

A. LleAb—- cokpatteHue owubok B uHcbopmaLuu.
B. Tunsi pegakmupoBaHUA AaHHbIX

1. O6beMHOe pesakmupoBaHue

~---umobbl 6bimb yBEpPeHHbIM, UMO, BCE KOAUUECMBEHHbIE AaHHbIe
Heobxo4uMsbl ( Hanpumep, ueHa npogaxu > 0)

~-—umobbl ObiMb YBEPEHHLIM, UMO BCE KaUeCMBEHHbLIE AaHHble
AelicmeumenAbHs! ( Hanpumep, mebauposka 0 uau 1)

2. MNocaesoBameAbHoOE pesakmuposaHue----umobbl Buimb

yBepeHHbIM, Umo UHopMaLlUs NOCAEJ0BameAbHa ( Hanpumep,
obwasn nAowadb =>XuAas NAOLLAAb).

V1. NickaloueHus.

1. HeobsiuHble saHHble
2. Heobxo0.4umo nposepumb mMoUHOCMb
3. Morym 6bimb ynpasaHeHb! ( He UCNOAB3YIOMCA B MOJEAU).



Ob63op Bonpocos - paboma c uHcbopmauuel.

1. MepeuucAumb HECKOALKUX COCMAaBHbIX AaHHbIX, BaXHbIX JAAS OUEHKU
XuAaol Heasuxumocmu,

2. CmpoumeabHas naowaka, 8 Kauecmse npumepa, B KomopoL:

a. HenpepbiBHas nepeMeHHas
6. kauecmBeHHan nepemMeHHas
B. AUCKPEmMHas NepemMeHHan

r. bBuHapHas nepemeHHas.

3. B kauecmpe npumepa NpUBDAUMbLCA BHEWHAA CMEHa, B Komopou
a. KauecmBaeHHas nepemeHHas
6. auckpemHas nepemeHHasn
B. HENpepbIBHas hepeMeHHas
r. busapHas nepemerHas.

4. Moameepx.JeHue moro, Umo KoAUUECmBO KoMHam Hoablue uem 0,
ABASEMCA NPUMEPOM -—--- PeAaKmupoBaHus.

5. MoamsepxAeHue moro, umo nepsbill amax He boablwe, uem obuas
XUAas nAolladb, SBASEMCA NPUMEpPOM pesakmupoBsaHusi.

6. PazaeAeHue Ha Kameropuu CA€AyIoWUX cOCMaBHbIX AaHHbIX :
HenpepbiBHas (B), auckpemHas (r), uau bunapnas (6).

a. - --NPOeKM 34aHus
6. -----——--patioH NPOXuBaHusA

B. -——————-K0OA4 patioHa

r.-----—-- 3aKpbimble cmosiHku(aa/Hem)
4 ----------Kauecmeo cmpoumeAbcmsa.

7. HeobbluHas uHcbopmauus, Komopas Moxem Buimb ynpasaHeHa 40
npoeeJeHus OLLeHOUHOro aHaAusa, makas Kak:

a. HenpepblBHbie AaHHbIe

6. AuckpemHbie JaHHble

B. AAbbaHyMepuuecKue AaHHble

r. UckaoueHus

8. Bce saHHble, Komopble UCNOAL3YIOMCA B MOAEGAUPOBAHUU AOAXHSI Dbimb:
a. B aancbasumHoM nopsiake

6. Llucbpossle. _
8. HenpepebiBHbie.
r. UckaioueHus.



lMpesacmasAeHue cmamucmuueckol nporpammsl U SPSS.
|. BcmynaeHue B cmamucmuueckyio nporpammy.

A. Bo3amoxHocmu

1. OnucameAbHas cmamucmuka.
2. MHorokpamhsas perpeccus
3. [Apyras cmamucmuka

a. NMapamempuueckas ( hpeanoAaraem HopMaAbHoe
pacnpeseAeHue)

6. Henapamempuueckas ( Hem NPeAnoAOXeHUU KacameAbHO
pacnpeJeAeHuUs AaHHbIX)
4. 'pacbuueckull aHaaus.

B. OrpaHuueHus.

1. Basa 4aHHbIX He “ AuHamMuuHa” ( nepemeHHble He Morym Gbimb

CBSi3aHHbI, KaK 3Mo J4eAaemca B pasBepHymowm Buae “ spreadsheet”).
2. Tpebyem xopowux 3HaHUl NOAb30BaMEAR
3. Tpebyem npasuUALHOTO CyX.AeHus.

B. Pexum pabombl.

1. MumepakmugHbIU/auanorosbil
a. DOS-gb1bop u3 mMeHio
6. Windows- paboma ¢ “Mbitkou”
2. Batch/I'pynna( komaH4HbIU pexuM) - BKAIOUaem HanucaHue nporpamm.

I". Hexomopble uzeecmHble nakems! NPorpamMm.

1. SPSS ( CmamucmuuecKkul nakem AAf coUUaAbHbIX Hayk)

2. NCSS ( Csepx6bicmpoeticmayioas cmamucmuueckas cucmema).
3. SAS ( Cucmema cmamucmuuecKkoro aHaAusa).

Il. O630p SPSS

A. Umo makoe SPSS?

1. MNporpammMa, WUPOKO ucnoAb3yemMas B obpazoBaHUU U COLUAAbHbIX
HayKax.

2. Interface/ CoraacoBaHue: uiHmepakmusHbil U rpynnosoU/interactive and
batch.

B. OcHOBHbie MEHIO U NOA-MEHIO.

L



B. “Window” uau munsi chairos/Kapmomeka
1. OKHO gaHHbIX ( coaepXum alAbl AaHHbIX).
2 OkHo BbixoaHoe ( codepxum pesyAbmambl)

3. OxHo mabauy, ( cogepxum mabauub chatiasl).
4. Cudmakcuueckoe 0KHO ( nporpaMmMHele catAbl).

Iil. Paboma ¢ cpatinamu, pacneuamka, nomols./Files, Printing/Help.
A. BBoA u coxpaHeHue JaHHbIX.

1. Tunbl JaHHbIX

a. bykeeHHo-LucpoBol ( “ cmpoka”)--— Moxem coaepxamb Bykessl
U Lucpbl.
6. Lluchbposou--coaepxum mMOAbKO LudpbL.

2. OmmMemKu nepeMeHHbIX U BEAUUUH.

b. Beoaumbie u BhiBOAUMbIE JaHHbIE.

1. MoxHo ‘umnopmuposamb” spreadsheet,( WK1) u chaliabl Ha3sbl aaHHLIX
( dbf).

3. MoxHo “skcnopmuposamb” JaHHbIE B APyrue NporpamMMs.

B. Pacneuamka
1. KomaHaa npuHmepa
2. Cxema pacheuamku.
I". O6cayxusalowan nporpamma u MNomows/ Utilities and Chart .

IV. MaHunyAupoBaHue ¢ AaHHbIMU.

A. Copmupogka JaHHbix { sort cases)
B. Beibop aaHHbiX ( select cases).

V. Mpeofpa3sosaHue nepemMeHHbIX.

A. Obpabomka Hosbix nepemeHHbix. ( Compute).
B. KoauposaHue nepemeHHbiX ( Recode).

VI1. MNoAyueHue ocHOBHOU cmamucmuku.

A. Cnocobbl u cmaHaapmHble omkAoHeHus ( descriptives).
b. HacmomHoe pacnpeseaeHue ( frequencies).
B. Cnucku saHHbix ( list cases).

K\



AabopamopHas pa60ma A- BBo4 U cnucku AaHHbIX.
1. Omkpbimb HOBbIU hauA
File. New. Data/data. Hogbil . JlaHHble .

2. BBo4 cAeayiomux AaHHLIX:

yu-oK Kau-Bo roa XUA.NA-4b.  pauoH KOMHambl  UeHa

PARCE GRADE YRBT LIVAREA NBHD ROMMS PRICE.

L
1 4 1976 46 103 3 50,000
2 3 1984 58 101 4 65,000
3 3 1965 40 101 3 47,000
4 2 1947 63 102 5 80,000
5 3 1980 52 103 3 70,000
6 4 1989 34 101 2 32,000
7 2 1953 39 102 2 39,500
8 3 1977 55 103 4 60,990
9 2 1982 36 102 3 35,000

10 3 1988 50 101 4 55,250

3. ﬂpuypouumb Bbllle omMeueHHble 3Haku K nepemeHHbIM BeAuuuHam,

[l Ba pa3a Haxamb Ha MayC B KOAOHKE 3HaKa U Boumu B HasBaHue
nepemMeHHou.
4. Boumu B cAeayiolue nepemeHHble 3HaKu no Kauecmsy: 2- npekpacHoe, 3-
cpedHee, 4- xopouwee.

5. CoxpaHumb gaHHbie, AaB Ha3BaHue auay, Lab-A. sav.

6. Copmuposamb AaHHbIE NO LeHaM.
A auHHbie.. CopmupoBka...ssibop ueHbl./Data..Sort Cases... choose price.

7. Mepeuucaumb caedylolliue AaHHbIe AAS KaxX40ro yuacmka: Yuacmok,
kameropus, LeHa.
Cmamucmuka. Mimoru. Cnucok./ Statistics..Summerize..List cases.

8. Buibpamb yuacmku aAas kameropuu 3.
AaHHble. Buibopka. Ecau ycaoBue yaosaemsopsiem, solimu B Grade 3, 3amem

Haxamb Continue...O.K.
Obpamume BHUMaHue, Umo Apyrue Kameropuu no HeAsuXumocmu

“chuabmpylomcs”, Ho He ybupalomcs U3 akmuBHOU uHcopMaLuu daulaa.
( Obpamume sHuMaHue Ha coobuieHue” filter on”, B HUXHeM, npaBoM YrAy Balero

aKpaHa).
4
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9. CHoea npoaeaamb CAEAYIOWEe AAf KaX.40ro yuacmKa: Yuacmok, KAaacc,
ueHa./Price, grade, Price. Y6eaumbcq, umo sce amu yyacmku omHocsimes K
kaaccy 3. CKOALKO yUacmKOB B BalleM Cnucke?-—-.

10. Moemopume Bce AeldcmBbug aaa Bcex 10 cayuaes.

Data. Select Cases.. Allcases..Continue..OK.

MpumMeuaHue: coobuweHue * filter on” He 40AXHO Obimb Ha akpaHe, ¢ npasol
CMOPpOHE, B YIAY Bawero aKpaxa.

11. Copmuposamsb yuacmku N0 Kameropuu U ueHe.
A anHsle. Buibopka. Kameropus, u 3amewm, LleHa.

12. CamocmosmeabHo, cocmasums Grade, Rooms, NBHD, Price.




OnucameAbHas cmamucmuka

I. PazmeleHue BbIbopouHbix 06b ekmoB B onpeseAeHeHHOM nopaake.

A. ZLaHHble B nopAaKe BO3pacmaHus.
B. Xopouwo .4as Maabix rpynn 4aHHbIX.

ll. HacmomHoe pacnpesereHue

A. YKazamb KOAUUECMBO (UAU NPOLEHM) CAYUaeB AAS KaxX.AoU BEAUYUHbI.
B. MoxHo ucnoAs3oBamb 4Ad Bcex munos aaHHbIX ( ByKBeHHO-LucbpoBol u
Lucbposou).

B. Oco6eHHO XOpOoWo UCNOAL30BaMb AN KAUECMBEHHbIX AaHHbIX.

Ill. MpoueHmuAb.

A. PazgeAnumb rpynny JaHHbiX Ha XeAaembie NPOLEHMUAU, Hanpumep,
KBapmuAU UAU AKMUAU.
B. ToAbkO omHocumcs K LudpoBsbiM JaHHbIM.

V. Pacuembt.
A. Meauana/ CpeauHHoe 3HaueHue BbiDopKU--CpeaHAs BEAUUUHE.

MpumeuaHue: ecAU JaHHOE UUCAO uemHoe, MeuaHa fiBAfiemcs cpeduell
mouKoU Mex.dy ABYMS CPeAHUMU BeAuulHamu.

B. CpeaHss BeAuuuHa- cpegHee 3HaueHUe cocmagHbIX

1. Moyuaemcs B pesyAbmame CyMMUPOBaHUS BEAUULH U AeAeHUS Ha
BbIDOPOUHYIO COBOKYNHOCMb Pa3Mepos.

2. Ha saHHyi0 BeAuuuHy BoAbine Bo3aelicmByiom NpeaeAbHbIE BEAUUUHBI,
ueM cpesHue.

B. Hauboaee seposmHoe 3HaueHue/Mosa.—---HauboAee uacmo
ynompebasieMbie BeAUUUHbI/3HaueHus.

V. NamepeHue aucnepcuu/cAydallHoU BeAUUUHbL.

A. lliupoma pacnpeaeaeHus/ Range---pasHula MeX.ay MUHUMaAbHbIMU U
MaKCUMaAbHbIMU BEAUUUHAMU.

B. MexxksapmuAbHas wWwupoma- mpembs Keapmuab 6e3 nepsol Keapmuau
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B. CpeaHee abcoalomHoe OMKAOHeHUe- cpedHee, OMKAOHEeHUe om
Me.uaHbl.

1. Ave Abs Dev=y [ABS ( X - MEDIAN) ]

n
rae ABS = abcoAlomHas BeAuyuHa.

2. Henapamempuueckoe usMepeHue aucnepcuu/ cAyuauHou BeAUYLHDI.

I". MiameHuuBocmb/variance.~— CyMMa BO3BEAEGHHOrO B KBaapam OMKAOHEHUL om
cpeHero, pasaeAeHHoro Ha n-1.

1. Yismenuusocms = 3 ( X -Mean ) 2

n-1
2. Napamempuueckoe u3MepeHue guchepcuu.

3. VichoAb3yemcs B NOCAEYIOWUX CMamucmuyeckuX aHaAusax u BbiuUCAEHUS
cmaH.aapmHbIX omKAOHeHUU. :

4. CmaHaapmHoe OMKAOHEHUe- KBaapamHbil KOpeHb usMeH4uBoCmuU.

1. Std Dev= SQRT( usmeHuusocmb)
2. Koraa naHHbie HOPMaAbHO pacnpe.JeAeHsl:
e [MpubauzumeabHo 68% Oysem Aexamb B npeseAax + 0AHOro
cmaHAapma OMKAOHEeHUU cpaaHel BeAUUUHbL.
¢ npubausumenbHo 95% Oy.sem Aexamb B npeseAax+t ABYX
cmaHJapmHblX OmMKAOHeHUU om cpeaHel BEAUUUHbI.
o [MpubausumensHo 99% Bysem Aexamb B npeseaax + mpex
cmaHAapmHbIX OMKAOHEHUU 04 cpeaHel BeAUUUHbI



NPUMEP PASMELEHMA OBBEKTOB B OMNPEAEAEHHOM NOPALKE.

3AMNPAIUMBAEMBbIE LIEHbBI - 30HA 5.

5200
5500
6300
7000
7500
8000
8000
8000
8000
8000
9500
10000
10000
11000
12000
12500
13000
24000

MpouumaHHoe KoAuuecmBso npumepos: 19
Koauuecmso npumepos B cnucke: 19,



NPUMEPbLI HUACTOTbI PACINPEAEAEHNA

KOMHATDBI!
Cmoumocmbs Yacmoma
Value Frequency

1 80
2 112
3 92
4 16
5 1
Obuee 301

Mpouexum
Percent

26.6
37.2
30.6
5.3

100.0

MoameepXaeHHbIU
npoueHm
Valid Percent

26.6
37.2
30.6
5.3
3
100.0

CoBOKynHbIl
npoueHm

Cum Percent.

26.6
63.8
94.4
99.7
100.0



MIPUMEPbI MPOLIEHTUAEN:
16 LIEH MO MPOAAKE

KOAMHECTBO  LIEHA
NUMBER PRICE

4.000
5,000
10,000
16,000
18,000
20,000
22,500
24,000
25,000
27,000
27,000
30,000
35,000
39,000
45,000
52,000

DEvwan e N~

bt ek ek ek e
A W

Mepsas keapmuab= 17,000
Bmopas ksapmuab( MEDIAN) = 24,500
Tpembs kBapmuab = 32,500

MexksapmuabHag pasHuua = 32,500-17,000= 15,500.
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MPUMEPbLI U3MEPEHU LLEHTPAABHOW TEHAEHUUN.
A AHHBIE MO BAHHOW KOMHATE AAA BOCbMU YHACTKOB.

HEOBPABOTAHHbIE AAHHbIE OTCOPTUPOBAHHbIE AAHHbLIE
YHACTOK BAHHbBIE YHACTOK BAHHAA
PARCEL BATHS PARCEL BATHS
1 2 2 1
2 1 6 1
3 2 7 1
4 3 1 2
5 2 3 2
6 1 5 2
7 1 8 2
8 2 4 3

14

MEDIAN/MEANAHA= 2
MEAN/CPEAHAA BEAMLHVHA = 14/ 8 = 1.75

MODE/HAUBOAEE BEPOATHOE 3HAHEHUE= 2.

36



3TAMbI NMPY PACHETAX CTAHAAPTHOIMO OTKAOHEHUAL.

1. Boiuecmb cpesHee u3 Kax.aol BEAUUUHbI.

2. Bo3secmu B KBaapam BCe OMKACHEHUS om cpedHel BeAUUUHbI.
3. CymmupoBamb BO3BE4EHHbIe B KBaapam OMKAOHEHUS.
4. Pasgeaumsb Ha n-1 ( n = pasmep obpasua)
MNMpuMeyaHue: NoOAyUeHHbIU pe3yAabmam HasblBaemcs “ U3MeHUUBOCMbIO”,
5. Moayuums kBaapamHbIU KOPEHb OM USMEHUYUBOCMU

Pe3syAbmam ecmb “ cmaHAapmHOe OMKAOHeHUe”.




NPUMEP V3MEPEHWUA ANUCMEPCUW/CAYHAMHOW BEAUUMHBI.

L AHHbIE MO BAHHOM KOMHATE AAA BOCbMW YUACTKOB.

YHACTOK BAHHAA CPEAHEE PA3HWL,
PARCEL BATHS MEAN A
DIFF.

1 2 - 1.75 = 025
2 1 - 1.75 =- 0.75
3 2 - 1.75 = 025
4 3 - 1.7 = 125
5 2 - 1.75 = 025
6 1 - 1.75 =- 0.75
7 1 - 1.75 =- 0.75
8 2 - 1.756 =- 025

AWNATMNA3OH/PASMAX BAPBUPOBAHUA = 3-1=2.
M3MEHUMBOCTb= 3.50/7 = .50
CTAHAAPTHOE OTKAOHEHME = SQRT (.50 )= . 707

PASHUALIA B
KBAAPATE
DIFF. SQUARED.

0.0625
0.5625
0.0625
1.5625
0.0625
0.5625
0.5625
0.0625

3.5000



>
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3A40AHA CEMUHAPA
PACYETHI MO M3MEPEHMIO LEHTPAABHOW TEHAEHLIUM U AUCMNEPCUN.

M3yuume caeayiouue aaHHble NO Bo3pacmy 34aHul:

COBECTBEHHOCTb BO3PACT

25
18
7
40
32
12
22
28

RB~NOON B WN -

1. PacnoAoxume JdaHHble B onpeaeA€HHOM nopsiake.
2. Kakosa cpeaHsis BeAUUUHa u cpeHul so3pacm ?.
3. Kakos pa3mMax BapbupoBaHus?

4. KakoBa pa3Hulla U cmaHAapmHoe OMKAOHeHUe?

PELWEHMWE:
1.

COBCTBEHHOCTb BO3PACT NOPALOK

AAHHbBIX NO
BO3PACTY.
1 25 7
2 18 12
3 7 18
4 40 22
5 32 25
6 12 : 28



2. MeauaHa = (22 +25) + 2 =23.5.

CpeaHee= 184 + 8 =23

3. Pasmax BapbupoeaHus = 40-7= 33.

32
40
184

4. Aucnepcus U cmaHAapmHoe OMKAOHEeHUe:

Bospacm

25
18
7
40
32
12
22
28

CpeaHut
Bo3pacm

23
23
23
23
23
23
23
23

PasHuua

Aucnepcus/usmeHuusocms = 802 + 7 =114.57

PasHuua 8 kBagpame

25
256
289

81
121

25
802

CmaHaapmHoe omkaoHeHue = SQRT { 114.57) = 10.7.



I vaprbe

FPAPUKU N ANATPAMMbI MO O.AHOW NEPEMEHHOMW.
I. Cmoabukosas auarpamma/ Bar chart ( Graphs... Bar).

---- UCNOAB3YEMCH JAf AeMOHCmMmpauuu KoAUuuecmBeHHOU guchepcuu.

-— BbicOma cmMOABUKOB yKa3sblBaem Ha KoAUuuecmso CAyuaeB/coﬁcmBeHHocmu.

Il. Kpyrosas aguarpamma ( Graph...Pie).
---yKasbiBaem Ha pacnpeaeAeHue KauecmseHHoU aucnepcuu
---aAbmepHamusa cmoAbukosoll Auarpamme.
--- KpYrogble 4eAeHus NpeAcmasAfiom NPOLEeHm CAyuaes.
lll. FTucmorpamma ( Graphs....Histogram).
--- UCNOAb3YEMCA AAS pacnpeJeAeHusl HenpepbliBHOU Aucnepcuu.

--- nporpamma 6y.Jem ykasbieamb Ha NPepPbIBHbIE MOUKU,

--=-UCNOAb3YEMCAH AAA U3yUueHUs AaHHbIX, BKAIOUAasa UCKAIOUeHUS.

178,
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EXAMPLE OFBOX PLOT

PROPERTIES FOR SALE BY ZONE
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EXAMPLE OF PIE PLOT

PROPERTIES FOR SALE BY ZONE

Zone 6

Zone 1

Zone 5
Zone 4
Zone 3

Zone 2




Std. Dev = 15.37
Mean = 37
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Ypok B /Lab B-AHaAus saHHbIX.

1. Hatumu cpatia ¢ saHHbIMU, Lab-A SAV.
File.. Open.. Data.. LAB-A SAV.

2. MporHamb yacmomHoe pacnpeseaeHue no PatoHy/NBHD.
Statistics.. Summerise.. Frequences.. NBHD
CkoAbko paloHoB ecmb ?

3. Mporsams uacmomHoe pacnpeseAeHue no Kameropuu cmoabukosol
Auarpammod.
Statistics.. Summerise.. Frequencies. Grade. Charts. Bar Chart.

Kakas kameropus Hauboaee nonyAspHa (Hauboaee BeposmHoe
3HauUeHue)? —-———---

4. Halmu cpeauHHoe 3HaueHue BLIBOPKU U CPpeaHIoo XUAYIO NAOWAJb U
CMOUMOCMb NPOAAXHYIO LLEHY.

Statistics.. Summarise.. Frequencies. Choose Statistics, Check Median and
Mean.

MEAWNAHA CPEAHAA BEAUHUHA
MEDIAN MEAN
KUAAATIAOWLAAD
LIVAREA
LIEHA
PRICE

5. [lamb 0b6v scHeHue YRBLT/ MNoa cmpoumeabcmsa u ROOMS/KoMHambl.
KakoBbl UX cpeJHue U cmaHJapmHbie OMKAOHEHUSs ?
Statistics. Summerize. Descriptives. YRBLT ROOMS.

CPEAHAA CTAHAAPTHOE OTKAOHEHME
BEAMHUHA STD. Dev.
MEAN

YRBLT

ROOMS

39
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6. EcAu npeanoAoXumsb, Umo ro4 CMpPoOUMEALCMBA HOPMaALHO PacnNpedeneH,
OKOAO 2/3 BCeX AOMOB AO0AXHBI Obimb NOCMpPOEeHb! MeXAy:

Bepkuuﬂ npeaea : 19--—--
HuxHul npeseA: 19---.

7. Caenams Kpyroeyio auarpammy no koMHamaw/ROOMS.
Graphs.. Pie Chart.. ROOMS.

Kakogo Hauboaee seposmHoe 3HaueHue Aas ROOMS?



JlapopaTopHas pasoTa B- ARanA3 faHHEBIX ¢ ONHOH nepeMeHHOf, rpadhHKH H JHATPaMMbL.
1. Otxpbrms aiin, ART SAV.

2. Pacneuarams JaHHbIE YaCTOTHOIO pacnpeacleHns 3Taxeil.

Statistics.. Summarize.. Frequencies. Enter Stories and Click OK.

Kaxkoe konmuecTBo sTaXeill BCTpewaeTcsi HaHBOJIEE YaCTO ?-=muem -

3. Pacneuarats uacToTHOE pacnpenelicHEE BAKOHOB. KaKOf THI BaJIKOHa HaHBOJIee
HOMyJNsipeH?---—u—

4. CaMoCTOSTENbHO ONpeAEIATe CKOILKO KBAPTHP HMEIOT rapaX?-----

5. CRoIBKO KBapTHP HMEIOT IO ABANIBI ?----=-=
KakoBo Ko/HIecTBO MEBIAPOBaHHBIX KBapTHpP?---

6. Caenats CTOJBHKOBYIO JHarpaMMy KOMHaT.
Graphs.. Bar.. Define. Enter rooms into the Category Axis and Click OK.

Kakoe KonauecTBo KOMHAT BCTPEUAETCA HAHBOJIEE GaCTO ?-mmnmm-

7. YEepHTe rpaduK , BEpHATECH K OCHOBHOMY MEHIO H ceaiiTe KpyroByIo AHarpaMMy
KOMHAT.

Graphs..Pie.. Define .. Enter Rooms into “ Define slices by” and click OK.

8. YsepuTe rpachuk, BEpHETECH B OCHOBHOE MEHIO H cAelaffTe TECTOrpaMMy IEH.
SlBnserca nn pacnpeneieHne NPHEIH3ATENLHO HOPMAIbAbBIM ?-----

9. ITosroprTe anaIH3 0O XAIOH MIOMAIH.

SIBnsiercs nn mepeMeHHas HOPMAJIbHO pacnpeaeleHHOA? -----

10. OTpenaxmpyiite rECTOrpamMmy.

Click Edit.
Caenats neHTpoBKY Ha3BannA : “ Histogram of living Area.”

Click on chart..Title and type in the title. Click OK.

(b



11. Kagosa cpeanss neHa upo.faxH?--—-
12. Onpenennts 25 1 75 poneETIH OT HEHEI.

Statistics.. Summarize.. Frequencies. Enter price and click Statistics Quartiles.

25 nponenTHIb ( IEPBas KBAPTANID) = —-mn=emv
75 mponeHTHNb ( TPETHA KBAPTHIL) = =---mmnmn

13. CaMOCTOSTENLHO C/eNaTh aHATH3 JPYTHX HETEpeCyIOMEX BONPOCOB.



AHAAM3 ABYX W TPEX MEPEMEHHbIX.

|. MNepexpecmHble mabauusi ( Statistics... Summerise... Crosstabs)

—-UCNOAbL3YIOMCA AAA CpaBHUBaHUSA ABYX KOAUUECMBEHHbIX NepeMeHHbIX.

Il. Pasbpocanubit rpacuk ( Graph. Scatter).

—- NOKa3biBaeMm OMHOLUEHUA Mexay AByMA HenpepbiBalouluMu
nepeMeHHbIMU, HanpuMep, LEHY NPoAaxu U XUAYIO NAOLWLAJb.

-——- NOCMaBuUMmb ' 3aBUCUMYIO” NEPEMEHHYIO HAa BEPMUKAAbHYIO OCb.

——- NOCMaBUMb * HE3aBUCUMYIO” NEPEMEHHYIO Ha FOPU30HMAaAbHYIO OCb.

Ill. Cxembl/ ( Statistics. Compare Means..Means).

--—- NOKasblBaem cpeJHee 3HaueHue KauecmseHHOU BEeAUUUHbI, npu
nomMoLu 3HaueHUl KOAUUECMBEHHbIX nepeMeHHbIX.

IV. BaouHbie rpaduku ( Graphs.. Boxplot).

--- yKasbiBaem Ha pacnpeJeneHue KOAUUECMEEHHbIX NePEeMEHHbIX, B
NPOMUBOBEC KaueCmBEeHHbIM NEPEMEHHbIM.

-— Baoku npeacmasasiom 50% AaHHbIX

—- HeHyxHasa uHdopmauus npeacmasasem 90 % aaHHbIX.

---- Kpyru npeacmasAsiom “ UCKAIOUEHUR” U 3B€340UKU npeacmasAfiom

‘akcmpemaAbHiie” cayuau. ( xoms 6sl mpu 6A0OKa npoaAeHbi u3
MeJduaHbl)

V. AunetHsle rpacbuku ( Graphs.. Line).

-—- UCNOAbL3YIOMCA AAS BblUepUUBaHUS CMamuCMuuecKoro rpacuka Jaf
04HoU nepemeHHOU ( HanpuMep, cpeaHas BeAUUUHa nPodaxHol LeHbl), B
npomueoBec apyrol nepemeHHou ( Hanpumep, 30Ha).

--—-NOMOraem aHaAusupoBamb pasAuuHble achekms! ( Hanpumep, Aec, B
NPOMUBOBEC, ASPEBbAM).

V1. 3-D rpadcbuku ( Graphs..Scatter.. 3-D).

—-UCNOABL3YIOMCA AASl CpaBHeHUA mpeX HeNnpepbiBHbIX NepeMeHHbIX

—— KoopAuHambt "X” U “ y” Morym 6eims reorpachuueckumMu
KoopAauHamamu .



NMPUMEPB! MEPEKPECTHOIO TABYAUPOBAHUA.

30Hb! [0 KOMHATAM.

KOMHATLI/ROOMS
NToro
# 1 2 3 4 5
30HA 1 23 27 26 2 78
25.9
2 31 51 35 9 1 127
42.2
3 17 23 9 2 51
' 16.9
4 3 5 2 1 11
3.7
5 3 3 12 1 19
6.3
6 3 3 8 1 15
5.0
UToro; 8o 112 92 16 1 301
266 | 37.2 30.6 5.3 .3 100.0
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NPAMEP AHAAU3A “PA3BUBKN”

CPE.ALHEE KOAMHECTBO 3TAXEN MO 30HAM.

Cymma

—-—OnucaHue noarpynn HaceAeHus.———

amaxetl/ stories

Mo ybosmo 30H./ zone

MepemexHas
Variable

Memka
BEAUUUHbI

Value Label

L[LAs BCEro HaceaeHus

3oHa
3oHa
3o0Ha
3oHa
3oHa

3oHa

Wmoro npumepos= 301

1
2
3
4
)

6

CpeaHee

3HaueHue

Mean
7.1329
6. 4231
6. 9921
6. 2353
7.7273
114211

9. 2000

CmanaapmHoe [pumepsi ]

OMKAOHEHue
Std Dev.
3.4509

3. 2092
3.3106
3.1022
4.5186
3.3717
. 7746

Cases
301
78
127
51
11
19

15
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Example of 3-D Chart
Sale Price vs X-Y Location Coordinates




OB30P BOIMNPOCOB: ONMUCATEABHAA CTATUCTUKA.

1. Mops.aok, Hauboaee npueMAEMbIl AAS :

a. HeboabiwoU rpynnbl KauecmeeHHOU nepemeHHoU

6. HeboAbLol rpynnbl KoAuuecmBeHHOU nepemeHHoU
B. Boabuwol rpynnbi KauecmseHHOU nepeMeHHolU

r. BoabwWwol rpynnbi KOAUUECMBEHHOU nepemeHHou.

2. coJepxum cepeauHy
50% om pacnpeseAeHHbIX JaHHBIX.

3. CpeaHns BeAUUUHa B pRay

4. Beiuucaums cpesHee 3HaueHue no caeaylollemy UucAy KomHam: 5,7,7.4,
5 iy O —

5. Kakoso Hauboaee BeposmHoe 3HaueHue JAf BbIle OMMEUEHHBIX AaHHbIX?
6. KakoB pa3max BapbUpoBaHUusf ?-------——-
7. Kakoea cmeneHb cmaH.AapmHOro OmKAOHEHUA?

8. Kakue, us Huxe ommMeueHHbIX Kpumepul, UCNOAL3YIOMCA AAfl NEPEULICAEHUS
KoAuuecmBsa CAyuaesB, AN KaX.AoU BEAUUUHbI AuckpemHoU nepemeHHoU?

a. CpegHee 3HaueHue.

6. PaccesHHbil rpachuk

B. Tucmorpamma

r. HacmomHoe pacnpeaeaeHue.

9. Kakue u3 HUXenpusoAuMLIX Kpumepull, HauboAaee cxoxu ( morym
UCNOAL30BaMbCA AAR AEMOHCMpauuu 04HOro U Moro xe) ?

a. baouHas auarpaMma U Kpyrosas auarpamma.
6. PazmeweHue BbibpaHHbIX 06b €KMOB B ONpPeAeAeHHOM NopaAKe U

AuHeUHas guarpamma.
B. CpeaHue u cmaH4apmHble OMKAOHEHUS.
r. HacmomHoe pacnpedeAeHue U paccesiHHbIU rpacuk.

10. LleHy npoaaxu u XUAYIO nAOWAaAb MOXHO Ayullle BCero cpasHuUmb

rpacbuuecku
Npu noMOWU cAeYIolUX KOMNOHEHMOB:

30



a. ucmorpammbl.
6 HacmomHoe pacnpedeAeHue
B. BAouHbIU rpachuk
r PaccesiHHbIU rpacbuk.
11. Kakue u3 caesyiouux Kpumeput morym 6pimb UchoAb30BaHbl Npu

AeMOHCMpauuu KoAuyecmBa A0MOB NO NPU3HaKy Kauecmsa CmpoumeAbCmBa u
pauoHa?

a. bAaouHeIU rpachuk.
6. MepexpecmHoe mabyauposaHue.
B. CmaHgapmHoe omKAOHEHUe.
r. PaccesHHbI rpacbuk.
12. 3amemMHeHHas uacmsb rpacuka npeacmasAsem ----- -- NPOLEHMOB AaHHbIX.

13. MpeanoAoxum, umo cpeaHas LeHa npodaxu pasHaemcs $ 30,000, a
cmaH.JapmHoe omKAOHeHue pasHsemces $ 8,000.

EcAU npeanoAOXumb , UMo AaHHble HOPMaAbHO pacnpeseAeHsl, NPUbAU3UMEeAbLHO
JBe mpemu LeH no npodaxe byaym mexay $ - u $---—-.

14. MpubauzumenbHo 95% Oyaym Haxoaumbcs Mexay $ u$

|7



O630p Bonpocos: OnucameabHas cmamucmuka.

PeweHus:

1. (6) Heboablue npuMepbl KOAUUECMBEHHBIX NEPEMEHHBIX.
2. Mex-KBapmuAbHbi€ AUana3oHsb!.

3. Meauana

4. CpeaHsas seAuuuHa= ( 5+7+7 +4+6+7) = 36+-6=6.

5. Haubonaee sepoamHoe 3HaueHue= 7

6. Juana3oH BapbupoBaHua = 7-4=3.

7.

KOMHambl CpeaHee PasHuua PasHuua B kBagpame

3HaueHue

-1
1
1

-2
0
1

'
(2l Re: N We)We))
mwaunuwnunn

NOBRN~NG
]

Aucnepcusa =8 + 5=1.6.

CmaHaapmHoe omkaoHeHue = SQRT ( 1.6)= 1.265.
8.( 8) Mucmorpamma

9. (a) CmoabukoBas u Kpyrosas Juarpamma

16.(r) PaccesiHHbIU rpadbuk

11. (6) NepexkpecmHoe mabyauposaHue

12. 50 npoueHmos.

13. $ 22,000 u $ 38,000

14. $ 14, 000 u $ 46,000.

O =20 b aaaa



Jlasoparopnas pasota I - ABann3 AByX NepeMEHHLIX JaHHLIX, rpachHKH H AHATPAMMBL.
1. PacnieuaraTs nepeKpecTHYIO TaEIHIYY 30H IIPH DOMOIIN peMoennpoBarmia/Remodel

Statistics..Summeraise... Crosstabs. enter Remodel B kononke nepeMernsIx H Zone B
psly mepeMeHHbIX.

KaxkoB nponeHT kBapTHp, KOTOPbI€ EbLIH HEPEMOACTHPOBAHD]?
B kaxoii 30He HagBOJIbIIES KOJIHUECTBO IIEpeMOeNIHpOBaHABIX KBApTHP?---
2. Pacnenatats pa3ssHBEKy ( cpaBHETS cpelnHe 3HaucHHd 0 meH mo 30HaM.

Statistics.. Compare means.. Means.. Bofima B Ilenbl, Kak 3aBHcHMas nepeMeHBas , H B
30HY, KaK He3aBICHMAs HepeMeHHasl.

Kakas 30Ha mMeeT HaHBOJIbIIYIO CPEAHIOI NeRy 7-------

3. PaccunTaTh HOBYIO IepeMeRAYIO IICHY Kaxoro ksaapataoro Metpa PRICEPSM=
PRICE/TOTAREA .

Transform..Compute. Bofita B PRICEPSM B KauecTse Target Variable and
PRICE/TOTAREA B nmuchpoBOM BbIpaXXEHHH.

4. Cuenats snounsbiil rpacpak PRICEPSM

Graph.. Boxplot.. Onpeaemams B Bofita B PRICEPSM B kauectse Variable and Zone as
the Category Axis. '

5. [NoBropuTs NpHMEp, 3aMeHss dTaXn/stories B 3Tax/story B Kateropuio oci/Category
axis.
Ypennunpaercs U NeHa KBaAPaTHOIO METpa B COOTBETCTBHH C STaXKaMH IJIH 3TaXoM?

6. Pacneuarats pacceannnifl rpacuk nen/PRICE ¢ TOTAREA.

Graphs..Scatter.. Define. Enter PRICE as the y-Axis variable and TOTAREA as the x-
Axis variable.

ITpomucxoanT Ju 3HaunTeNbHOE COOTHOMEHAE NEpEMeRHbIX ?
Otpenaxmpyiite rpachnk. JosaBbTe Ha3BaHAE. Y BEpHTE OBBEKTHI, KOTOpbIE HE HMEIOT
onueil momaan ( IUIOXHe AanAble), HAXaB [Ba pa3a Ha FOPA3OHTAILHYIO OCh

( TOTAREA) 1 u3sMenas MuanManbHOe 35a%ernRe 10 20, MakcCAMaibHbIR npapoct /Major
Increments 10 20 1 MuRAMaabHbIR npupoct / Minor Increments no 10.
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JlosaBeTe JHEMO © BosbIe Beero nomxoaur xomannoll Click Chart.. Options.. Total...
OK.

7. Pacneuaraiite paccesnnbifi rpachak LIVAREA ¢ TOTAREA( Xxunas miomans ¢ osmei
WIOMAIbi0).

SIBAI0TCA JIH ABE DepeMeHHbIe BbICOKO COOTHOCHMBIME ?—~--

9. Pacneuarars jumeiinbii rpachnk cpeannnbix Ilen ¢ KoMaaTama.

Graphs. Line. Define. Haxam na Apyrae cyMMapabic ¢yaxman / Other Summary
Functions , sofima B ners/PRICE B KauecTse mepeMeHHOH, a 3aTeM HaXats Change
Summary. Median of Values..Continue. 3ateM oitra B ROOMS, Category Axis, OK.

Mesnsercd an cpeaHas OeHa B 3aBHCHMOCTH OT KOJIHYECTBA NEH? -~
10. IoBropuTs ananm3, 3aMensaa 3oHy Ha KoMBaTHI.
11. Ecnn no3BoJIET BpeMs, OpOBECTH aHaIH3 JONOJHHTEILHLIX IIPAMEPOB.

12. IIpn okonuannm, sbifiTa B3 SPSS. Korza 3anaerca sonpoc “ Do you want to save any
open file?”, oTBeT N0IXKEH BbITS “HET .



Anain3 KoppelinHd H perpecCHH.
I. Ananns xoppeL1IHH.

A. HaMepser maaeliHble OTHOMEHAS MeXy ABYMS NepeMECHHbIME HJIH apaMi
IepeMEHHbBIX.

B. KoagxpanaenT KoppesinuE----- IHana3om ot 1 a0 + 1.

B. KoppenaroHHas MaTpHIA -- HOKA3bIBACT KOPPEJLANHIO MEXIY BCEMHE IapaMH
HepeMEHHbIX.

I1. IIpocTtas ( o1H2 DepeMeHHasl) perpeccus.

A. 3apHCHMas IepeMeHHas - ONCHHBacMas BeTHYHHA ( HanpHMeEp, NeHa Npoaxn).
b. He3apacaMas nepeMenBas -- (hakTOp nepeMeHHOH ( HanpHMep, KBaApaTHbIe
MeTphl BJIH METphbl KMo IUIOMAAH).

I1I. TIprANnn HaAMEHLITAX KBaApAaTOB

Perpeccass MERAMH3EPYET CYMMY KBaJAPAaTHUHBIX OMHBOK MeXIY (PaKTHUECKOR
CTOEMOCTSIO ( IEHa IPO.AaXH) H OpeAcKa3aHHoOf CTOHMOCTSIO.

IV. OcHoBHbIE perpecCHBHBIC JaHHBIE.

A. KoncTaHTa ---- OCTOSHHEOE KOJHYECTBO JOJUIApOB B TOUKE NEPECECUCHEA

perpeccuBHO# JAHNE ¢ ocklo Y ( HampaMep, $ 499. 34 B neMOHCTpannOOHOM
OpHMepe).

b. KosathpunnenT perpecci---- BEJHYHEA HIH KOIHYECTBO HA KAXAYIO € IHHANY,
acconmupyeMas ¢ Kaxuofi nepeMensoft B Moaenn ( HanpaMep, $ 480. 46 ).

B. Cranzaptaas ommEeKa-- CTaHAapPTHOE OTKJIOHEHHE OT KO3(xpHIEERTa perpeccan
( IBe cTaHAapTHBIE OIHEKH COCTARIAIT 95% MONHOro HETEpBaNa B OKPECTHOCTH
Ko3chdHnneRTa perpeccHn).

I. t- value --cooTHOmeHHEe KO3((ANACHTA perpecCHH K €r0 CTAHAAPTHON OIMHEKE.

YeM Bblme gncio, TeM Jyame( Ko3¢gpanoenTs! ¢ t-Beamaaaoil Boime
2. 00, spsmoTCs * 3FaUATENLELIMA “ HA YpOBHE HOJHOTHI 95 %).

t - value = Ko2qxpHIHEHT + CTAHAaPTHOE OTKJIIOHEHHE.

. R-Square -- nponedT H3MeHERAS B IPOAAXHbIX IIeHaX , IpeACTaBIcHHAS B
MOEJH perpeccum. '

1. MakcaManbHag pennunna ects 100%.

2. UeM Bblme 9nCIO, TEM JydIIe.
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E. Crannapraas ommska pacueta ( SEE) - crannaprHOE OTEIOHCHHE OT
perpeccHEHbIX OLMHBOK. UeM HIe Tncio, TeM rywme, ( I[pARIE3ATEM:HO 95 %

perpecCHBHbIX OMHBOK BY.IyT NPHXOMHTLCSA B IpeneiaxX AByX CTAHAaPTHBIX
OIHEOK).

XK. Koahepunmenr otxnorennq ( COV) - 310 cootHomenne CTARIapTHOR ONIHEKH
pacuera K cpenHell NeHe IpoaaXu.

COV = SEE + ave (SP)
V. AHaimm3 MEOTOKpPATHOH PErpEcCHH.
A. BRmodaeT MBOTOKpaTHbIe He3aBHCHMbIE NEpEMEHHbIC

b. He3aBacHMEIMHA HEpeMEeHHBLIME NOJDKHbI BBITH T€ , KOTOPbIE OTHOCATCS K
MecTHOM CTOEMOCTH HEABIKHMOCTH, TO €CTh OTPAXaloT CIPOC H HpeLIOXEHHAe.

B. TouHOCTS 3aBHCHT OT ClIeLYIOIHX (haKTOPOB:
1. Hanmane naAHBIX H TOYHOCTDH
2. OcoseHHOCTH MOACIH- IIEpeMeHHbIe, KOTOpbl€ BEMIOUEHbI B MOIEIb.

3. KannppoBka MOJENH- METO, HCIOJIb3YEeMbIH M1 ONpeaeicHns
K03¢h(PHIHEHTOB.

rorrc/afrf,-. W:ﬂ’fl’)l ;h//ihh\
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JTasopatopuas pasoTta [- Amaias MBorokparsoil Perpeccan.

1. O1xpsrms paitn APT. SAV.

2. BoisepiTe ciiydan, KOTOpble OTBEUAIOT CJIeIYIONHM TPEEOBaHIAM !

a Opmas mromais >0 ( mnoxme JaHHBIE)
TOTAREA

B 2Knn. mromans >0 ( mnoxne naHHEBIE)
LIBAREA

B MEBJIHP. =0 ( ECEMO"aeT TOMBKO OLHH CTy4ai).
FURNISH

r HHIIIA =0 ( ECEMI09aeT TONLEO OJAHE CIydaf)
NISHA

a1 IEHA <6 0000 ( HCEmOUaer ABe HepHCPEPHN).
PRICE

Data. Select cases.. If Condition is Satisfied.. If. 3atem BofiTH B clienylomee BbIpaXKeHHE:

TOTAREA > 0 and LIVAREA > 0 and FURNISH = 0 and NISHA= 0 and PRICE
< 60000.

Barem nposomxkuts OK. Coosmenge * Filter On” n0/XHO HOSBHTECS B IPaBOM YLy Ha
pamieM SKpage.

3. Caenats rucrorpaMMy OeEH.

CKOJBKO ClyuaeT HCHOJIb3YEeTCA B aHANH3E?-—---—-
CkoiIbKO ciTydaeB HCKIOUAITCH? «mmeammmn
KakoBa cpennss NeHa OCTAILHBIX CIYYAEB 7---n--

4. Boizpath pacceanublil rpacdnk Ien ¢ 2Kmwrofl wiomaasio H 0A0THATS JHHHIO
perpeccnn K JaHHBIM.

5. Boi3patb perpeccmio Llen ¢ 2Kmnoit momansio .

Statistics.. Regression.. Linear ..Price B kauectse 3aBacaMofi nepemennoii 1 LIVAREA, B
KavecTse 3aBncaMoff nepeMennoil. 3atem OK.

Y10 Takoe KOHCTaHTa?------

Uro asmaetcs xoacgpunnear oM LIVAREA? ---



Kakoil y.er IpeanonaraeMas CTORMOCTS KBapTapHI ¢ 40 M* ? ——

Ur0 Takoe R- kBaapar ? --—

6. CHoBa BbI3BaTh perpeccHio BEMOUas 30Hy, B KauecTse He3aBHCHMOH NepeMenBof.
10 TaKOE€ KOHCTAHTA?-~~-

U0 ects koschpunpent Kmnolf miomass/LIVAREA?---—

Ifto sBsteTca KosgpnaaeaToM 30Hb17—---

KakoBa Byer IpeanojaraeMas CTOHMOCT: KBapTaphl ¢ 40 M 2, pacnosioxernof B 30He

KaxoBa sKBHBAJICHTHAS CTOHMOCTS B 30HE 47--—

B 30me 6 ?--m-enm-

10 Takoe R-kpaapar? ------

7. BoiBecTn GHHAapHYIO IEPEMERHYIO 414 paiioHa B 3o0HE 1.

Transform.. Compute.. Enter Zonel as the target variable and “0” into Numeric
Expression, OK.

Transform. Compute. H3aMenute muchposoe BbipaxeHne Ha “1” o maxxats Ha if... Brmounts

if Case Satisfies Condition and Enter Zone = ] and click Continue OK. Otserams OK Ha
“ Change Existing Variable”

8. /lnsa npobepkn cBoeil paBoOThL, BbI30BHTE HepekpecTabie Tapambl ZONE] ¢ 3onod.

Statistics. Summerise.. Crosstabs Enter Zonel , B KadecTse nepeMeHHOM B KOJOHKE, H
ZONE, B KauecTBe epeMeRHOH psia

Bce BHABI COBCTBERHOCTH B 30He 1 A0/DKHBI EMeTs cToEMocTs it ZONE] or 1.
Bce npyrne BHIbI COBCTBEHHOCTH JOJDKHBI HMeTh crorMocTts g ZONE]1 OT 0.

9. CaMocTosTeNsHO co3aafite noxoxyio nepeMerryio i1 ZONE3.CroBa npopephTe CBOIO
pasoTy npH noMomm nepekpectaoil Tapnmnsl g ZONE v ZONE3.

IIpumeuanne: /na 308b1 2 HEKaKoil BHRapHOR NEpEMEHHOH CO31aBaTLCS HE BY.JET, TAaK KaK
3Ta 30Ha BY.IET CIYXHTb 30HOH CChUIKH.



10. H pakoren, co3aafite TpeTrio BHOapHYO NepeMenHyo .11 ZONE 456, ana
pacmoJioXeHns B 30HaX 4-6. BcOOMHHATE, 9T0 3TH TpH 30Hb! BOHHKIH SKBHBAJCHTHO B
CTOHMOCTH paiioHa.

11. IIpoBeprbTe CBOK paBOTY NepeuncinB cienyomue nepeMernsie : ZONE, ZONE],
ZONE3, ZONE 456.

Statistics... Summarize, List cases and enter the four ZONE, ZONE1, ZONE3,
ZONE456.

Ypenurecs, 9T0 NepeMeHHbIe NOCIeA0BaTe/bHbL. HanpaMep, eciin coscTBEHBOCTD
HaxoamTsea B 308e 3, ZONE3, nomkno sbms “1”, 8 ZONE]1 . ZONE456, 10DKHBI BHITh

HOJb. ECIIBE COBCTBEHHOCTh HAXOAATLCS B 30HE 2, BC€ TPH BHHapHLIC NEpeMEHAbIE JOJDKHBI
BbITh HOJIb.

12. Oxpoiite perpeccmo, carMag ZONE m Bxoasa B ZONE1, ZONE3, ZONE456.
Ur1o TaKo€ KOHCTaHTA?----

Kakos koapdunaesr LIVAREA?----

Kakos koacppunaesr ZONE]7------ -- ZONE3, -—-------ZONE456?

Kakofl By1eT npeanoiaraeMast CToEMocTs KBaptapsl 40 M*, pacnionioxerHol B 308€ 2.-—--
P

KagoBa 3KBHBaJIEHTHaA CTOHMOCTS B 30HE 47--—-
KakoBa 9KBHBICHTHAA CTOHMOCTD B 30HE 6 7----—-
10 Takoe R- kBaapar ? ---—--—

SIBnsercs i 3Ta MOASNb JIyume npeasLaymell Moaena?-----

OBBACHEHHE: =-=vmeenn

13. Ecam no3soadT BpeMs, nposedaiite Takofl SKCIEPAMEHT , BKJIIOUAs AONOJHATEIbHbIE
nepeMenHble B perpeccnonHoll Moaenn. CTpeMETeCh EMETh MOENb, KOTOpas HMeeT
BbICOKYIO R-KBaZpaTHYIO CTOHMOCTS H BHOJIHE pa3yMHa.

Kakosa Bama okoHuarenbnas semmanna R-kBanpara?---

14. TlepeuncigTe JqOBbIE ApyTHE AONONHATENbHbIC HEPEMERHbIE, KOTOPHIX AET B HAJIHYHH,
HO KoTopble o BameMy MOryT HORIHATL Ha R- KBazdpar.



Os3op Bonpocos: Koppensanna i perpeccui.

1. Kakne 13 ciienyiomuax KOppesIIHOBHbIX Ko3(pHIHEHTOB YKa3bIBaIOT Ha CHIBbHYIO
OTPHUATENbHYIO KOPPE/LANHIO MEXIY ABYMS NepeMCHHBIMH:

HOJIb
-.30
-.80
0.90

- @ om o

2. PaccMOTpHTE clleyI0myIo MOAeNb PerpeccHH:
Iena = 5,000 = (310 x LIVAREA) - (160 x AGE).

Kakopa ByZeT CTOHMOCTS JI0Ma, KOTOpbI mMeeT 120 M % xmiofl mwiomann i Bo3pact, 40
aer?

a $ 30,800
B $ 35,800
B $ 42,200
r $ 47,500
3. AHann3 perpeccHH cpabaTbiBacT Ha IPHANHNE MOHHMHA3ANHH ------ -- OIIHEOK.

4. Ilpeanonaraercs cieayomee:

Ilepemennasn Kosdxpamuenr Cragaapmaas ommBKa t-BeJITYHHA.
Variable Coeflicient Standard error t-value
LIVAREA 145.00 16.00 9.06

K. m.

QUALITY (1-3) 1460.00 249.57 5.85
Kauectso

AGE -188.00 76.42 2.46
Bo3pacr

MoxHo BbITh yBEpeHHBIMA Ha 95 % , 9TO NpaBWIbHLIA KOS(HIHERT A1 XIITOH
NJoINaIl HaXOAHTLCA MEXAY ) ‘
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5. Kakne nepeMenmble ABIIOTCH * 3HaUNTENLHEIMA’ B MOIEH, Ba ypoBHe 95 % mOMHOTSI

Knnas wromaas/LIVAREA
Kauectso/Quality
Bo3pacT/AGE

Bce Tpu/All three.

I R

6. Kakne 03 HEDKCIPHBEASHEBIX KPHTEPHHA ONpeensoT IPONCHT NepEeMEHHOR BeJINUHHD] B
npoJaxHoil nefe , OpeACTaRIeHHOHd B MoAeIA?

KoadgpunaenT perpeccr ( B; )
KoagxpnnaenT koppeisnnd ( 1)
Crannapraas OmMOBKa ONCHKH
R-Square/ P-xkBaznpar

foc - -~ I -

7. Hayunre ciieayiomyio HRopMAaIHO

P-xpaapar =. 790.
Crannapraas ommsga oneskn = 8,000.
Cpeznnas nena npoaaxsa= $ 35, 000.

KagkoB K03thdHIHEHT NEPEMEHHOA? ~-~eammamm

8. B Bbime omMedcHHOM MpHMEpE Mpeanoaras, 910 OMHEKH PErPeCCHA FbUIH HOPMAIBHO
pacnupelesieHbl, IPHEIAATEILHO 95 Y% ByAyT HE BOJLIIE 9eM,

a 79 nponerT
B $ 8, 000
B $ 16, 00
r $ 24,000

o

. CaMoe BaxXHOE TpeEOBaHIie NIpH pa3papoTKe 3peKTHBHOR MOACIH PErpecCHH;

Jlanefinpie OTHOIMEHA

HopmanbBoe pacnpeneiiegne OpoJaXHbIX NEH
Boabmme oBbeKTL/ IpAMEPDI

TouHble AaHHBIE

e - - I -~ I -

10 TlpeanonoxuM, 910 MoAelb pa3pasoTana /UL PErHOHA, B KOTOPOM 6 pafioHOB.
CKoJ/IbKO BHHapHBIX pafioHHbBIX NepEMERHBIX JODKHO BBITh TECTAPOBAHO B MOACIHA?

a Tpn

B Yetnipe
B IIam

r IITecms
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IITarn no BHEAPEHHI) CHCTEMBI HAJIOTOOBJIOXECHAA, OCHOBaHHOH Ha PHIHOYHBIX MCXAHH3IMaX

OIICHEH HEABHXHMOCTH.
I. PyxoBoAcTBO IPOCSKTOM H IPOTpaMMOH.
A. I'pynna npoekra.
B. Crpaternueckoe mIaHHpOBAHHE

1. Caryannonnbit aHaIH3.
2. YcTagornenne nejieii o 3a1au.

B. IInannpopanne B KOHTPOJIbL OPOEKTa.

1. TlpenpaprTeibHbIE MEPLL.

A. TIpoekT.

b. /[leMOHCTpamHOHHLIE OPOEKTHI.

B. Onpeaenenne pagoueif Harpy3KH H HPOH3BOACTBCHHBIX CTABOK.
II1. Opraam3anaoHHEbIE OBA3aHHOCTH.

A. MexBenoMcTBeHHAS KOOpAHHAINA.

B. CacTeMbl naHABIX.

B. H3yuenne peiEEa H co3gaHAe Mozejell o oneHKe.
I'. IlpaMenenne MoelH , OB30p, paBOTa Ha MECTaX.
. Onpenenenne Hanora.
E. Csop HaIOTOB.

2K. Posb HaJIOTOIIATENLITHEOB H YaCTHOIO CEKTOpA.

IV. JoxyMeHRTanns Do CHCTEMHBIM TPEEOBAHILAM, NPOEKTY H MPOLEAYPaM.

V. Hanmune HeOBXOAAMBIX PECYpCOB.
A. dnraEcOpoBaHHe.

B. Ilepconan.
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B. KoMmpioTepHOE OBOPY.JOBaHHE H IIPOrpaMMBbL.

I'. OdpuceOE OBOpY.IOBaHHE, TEXHHKA, H T. 1.
VI. Hasop 1 H0AroTOBKa IEPCOHAA.
A. CocraBieHRe cXeMbL/KapThl.
B. Csop 1 BBO. BaHHBIX.
B. Anamm3 u Molennpopanne.
I. IIpuMenenne ﬁonenn H OB30p.
. OtaenbHBIe NpOBIEMb] ONCHKH.
1. 3emua ( ropoackas H celIbcKOXO3SfCTBEHHAN).
2. Kpynnble npoMbINLICHAbIE H KOMMEPUYECKHE IPEANpHITHS
3. [BHXAMOE AMYMIECTBO.
4. IIpnponnbie pecypchl.
VII. Cocraniene KalacTpOBbIX KapT.
VIII. Cpop na(OpManiH no 3eMeJIbHLIM Y9acTKaM H 3JaHHIM, CO31aHae KapTOTEeKH.
IX. Cgop, BBOA H aHATH3HEPOBaHAE PLIHOYHOHA HHGOpMANHH.
A. Ilponaxa.
b. Penra 11 apyrue pacxopl.
B. CymecTsyoime CTpORTEILHbIE NEHBL.
X. Co3nanne MoJenn MaccoBoit ONEHKH.
XI. Breapenne Moaena MaccoBofl ONEHKH H OB30p IpeABapATeNLHON CTOHMOCTH.
XII. Bolraua ypeaoMiaeHnnit i pasoTa ¢ HANOTOILIATENbITHEAM.
XIII. 3apepmenne papoTsl IO ONECHKE H COCTaBJIEHAE HAJIOTOBLIX CIHCKOB.

A. IIpusmrernn.
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QYwupbpwglbph AGwhuwnnud

Oquuwgnpétip hbinbywip 1 - 7 hwpghipned.

1 2 3 4 5
Uuopnyng UGS dwuwdp Qbgnp Gl Yud Uté dwuwdip buinpnily
ng Ywndhp snilibg wjn wjn

1. Upnyn“p nuuplpwglbpp Qbq hwiwp hwdbih tha:

2. Upnyn“p 2bp Ywpshpny nuwuplpwglbpp oqunuljwp thG L wwpnibwlynd tho
Yuwplnp nbnbynipnilGbp:

3. Upyn"p nntp b yhdwyh thp hwulwlw; nwuplpwglbph plpwgpnid
Gapyuwywgyuwé zncwih b dwuvwywiwh qlwhwndwl YnGgbwghwbbpp:

4. Upyn®p qp h dhdwlhh thp hwulwbw; nwupbpwglbph plhpwgpntd
GbpYuwjwgywé Yhswhwapwiywl dEpnnitpp’ Gepwnyw) pwgiwlh wGynuip:

5. Upmyn“p (SPSS) hwiwlwposwihl Spwahpp 26p Jupdhpnd wpynubwybn
(anptin L hi2in £ oqunwgnnétiy):

6. Upyynp 2bp Ywpéhpny hwiwlwnoswihG (wpenpwwnphwih JupdnipynbGbng
ogquwluwp tha:

7. Upnyn"p  np  YowlOlhwlOwshp dwubwlygh, wjn nuuplpwglbph pbiwG
2wpnifwynn wy nwupGpwgltinh:

8. h(s p Qbq nnup Ghwy nwuplpwglbipnud pninphg 2wwn:

9. "wupbpwglbiph n"p dwup 2tp Yupshpny whogquwytin kp Yuwd ndjwnp:

10.h"Gs nip Ywnwownpybhp nuuplpwglbpp pwpbiwybint hwdwp:

11.Upyn"p nLp Ywpdnud Gp, np %wjujumwﬁg Yuwpnn £ L wybwp t hpulwbwgbh
2mlujwhwh wpdbipnyd gnuyph hwpljwiht bwdwlwpgp, pGswbuy pGhwnyybg
nwupGpwgalbtiph dwdwluwly:

12. Uy dbYlwpwlnipyni6bp L wpwowplltip:



