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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
ofLand and Property Tax. Assessment and an overview ofa 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 ofwork for Task Order
#88:

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

(1) Provide general policy There is a match. There is a match. There was little
advice on improving prop- The STI is Policy recommen- opportunity to do
erty tax methods. specifically inter- dations could be " this during this

ested in help with part of a training mission.
drafting combined program.
tax law beginning Re passports:
1/97. getting counterparts

to examine the rele-
vance of traditional
inventorization,
registration, and
valuation would be
desirable.

(2) Assist in preparation of There is a match. There is a match. This is a large task,
an organizational Training likely will which itselfneeds
plan/action plan for tax be part of an action detailed planning.
assessment. plan. A planning

approach was
suggested during a
meeting with
counterparts.
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Scope ofWork Task Understanding and Training in CAMA Other comments
use ofmarket- and related aspects and objectives
based of
methods of property tax
property administration
assessment

(3) Organize/conduct mass There is a match. There is a match. Clarification of
appraisal training for The purpose of the several issues is
trainers. CAMA seminar is needed, including

to introduce a tool ''training for
to allow ongoing trainers," valuation
counterpart use in in general, and
monitoring, etc., mass appraisal
rather than to train modeling in
trainers per se. particular.

(4) Assist in review and There is a match. There is not a A change would
modification ofnormative 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 (theCAMA layout a training
appraisal. been seminar). strategy.

offered, but not to Additional training
the relevant is needed.
audience.
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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 ofMUD was in Spain during the first week of
the mission, and the director of the Property Tax Department ofSTI 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 ofunderstanding 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 ofUrban Development
(MUD) (first deputy minister, head of cadastre department, head ofthe republican property
registration state enterprise, and head ofthe Yerevan property registration state enterprise), and
the State Tax Inspectorate (STI) (head ofproperty tax department). The deputy ministers and
the head ofthe Yerevan enterprise were not able to attend.

Almy and Gloudemans outlined the SAIDIICMA 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 ofUrban 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

4



another participated in 50-60 percent of the seminar (he was standing in for the ill head ofthe
property tax department of the 811 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 halfparticipated actively in class discussions. Two ofthe
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 5 - 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 ofmarket 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 fmd 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, leMA 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.

5
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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 ofthe
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 ofthe 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. Almyalready
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 (Le., signing a memorandum of
understanding, establishing a planning group, and drawing up the terms of reference for the
group), a number ofactivities 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 ofa 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

6



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 ofactivity, 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 fonnulate a strategy for accomplishing item 4.

Supplemental Computer Laboratory. The consultants have developed a supplemental computer
laboratory exercise, that they would like leMA-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 ofresults 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 ofMultiple Regression Analysis in Mass Valuation. In addition, Gloudemans
would like to conduct a 2 ~ day follow-up workshop on use ofmultiple regression analysis in
mass valuation. This important topic was only introduced in the November 1996 seminar on
CAMA. As it is the method ofchoice 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 ofMRA variables, and model testing
and refinement.

5. General Observations

The mission took place during a overhaul in the cabinet of the Republic ofArmenia. Although
distracting to Almy and Gloudemans' counterparts, the reorganization apparently did not directly
affect working relationships in the Ministry ofUrban 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 ofthe ST!, which is now under the Ministry ofFinance. 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 ofUrban 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 ofthe 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.

8
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PERSONS WITH WHOM MEETINGS WERE HELD
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Attachment A: Persons with whom meetings were held

Note: Seminar participants are listed separately.

ICMNSAID

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 DEVELOPMENT

Andranik Andreassian, First Deputy Minister
Manuk Vartanian, Head, Cadastral Department
Arsen Bagratian, Director, Yerevan Inventory Office
Gagik Begjamian, Director, Republican Inventory Office

STATE TAX INSPECTORATE

Samvel Abrahamian, Head, Property Tax Division

MINISTRY OF FOOD AND AGRICULTURE

Sergey Harutiunian, Director, Giprozem

SCIENTIFIC RESEARCH CENTER ON CITY MANAGEMENT SYSTEMS

Artashes Arakelian, Director
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MATERIALS PERTAINING TO THE ACTION PLAN
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MEMORANDUM

Via telefax: +3742 151350

Date:

To:

From:

Subject:

4 December 1996

Steven Anlian

Richard Almy

Memorandum ofunderstanding re organizational plan I action plan for tax
assessment

I
I
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What follows is the beginnings ofa memorandum ofunderstanding concerning the proposed action
plan for land and property tax assessment. I visualize this MOD 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 MOD that can be presented to
counterparts for signature. 1 welcome your comments and suggestions. Let me know what you
would like for me to do next. (1 will be at home on 5 December.)

DR1'\FT

MEMORANDUM OF UNDERSTANDING

The Republic of Annenia (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 yet been introduced into urban areas. Major problems have been encountered
in introducing the property tax. PrOblems that must be solved include the development of a
workable administrative framework, securing sufficient resources, and developing the necessary
expertise.

I~



The United States Agency for International Development (USAID) through its contractor, the
International City/County Management Association (ICMA), wishes to help the Republic 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 (MOD) 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.

2. [participating ROA organizations] and the leMA will work together to develop and carry
out a mutually acceptable action plan capable ofachieving the goals of the project.

Responsibilities of Parties

I. 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 behalfof the organization.

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

3. 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
tenn of this agreement may be extended if all parties agree.

[Signatures]

c: Jill Diskan
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8 November 1996

Meeting Announcement

To:

From:

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

Steven Anlian

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

I
I
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The leMA work program for technical assistance to the Republic ofAnnenia 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:

• Introduction-background ofthe leMA work plan and purpose of the proposed action
plan

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

• Next steps

c: ""-...Richard Almy
Ivan Ford
Robert Gloudemans
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ACTION PLAN FOR LAND AND PROPERTY TAX ASSESSMENT
Initial Steps

Richard Almy and Robert Gloudemans
leMA Advisors

November 1996

Introduction

This memorandum addresses the third activity in the Market-Based Property Assessment Sub­
Project of the leMA's Work Program for Technical Assistance to the Republic of Armenia
(lCMA 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 ofthe land tax into urban areas. The
goals ofthe 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.

1. 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:

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

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

• 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 ofTerritorial 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 working 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
ofaction to follow and to create an environment ofmutual 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 ofwork. 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 ofthe planning group has an opportunity to participate.

3. Analyze the cu"ent situation.

Before charting the future course ofaction, 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.

-t. Set explicit goals and measurable objectives. assign responsibilities. andfIX 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 1January 1998" or "convert to market-based assessments by 1999." There can

2

/~



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
No.

Action Statement Organization I
penon
responsible

Deadline

\0\

The planning group should consider actions in the following areas:

• System design

• Pilot (demonstration) projects

• Data collection and entry

• Mapping

• Market monitoring and valuation modeling

• Model application, review, and field work

• Assessment

• Tax collection

• Documentation ofwork requirements and procedures

• Organizational structures

3
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• Resource requirements and mobilization (staffing, computer software and equipment,
office facilities, vehicles, and so forth)

• Recruiting and training staff

5. 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.

Reftrences

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"
(ARK055.DOC). This could serve as a model for parts of the action plan. Several ofAlmy's
mission reports address aspects ofplanning.

4



ATTACHMENT C
OUTLINE FOR PILOT RESEARCH
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~lementation of Market Values in Urban Areas (11/16/96)

1. Define candidate variables

a. building characteristics

b. site/location/geographic

2. Define pilot area (all or part of Yerevan)

3. Identify sales listings in pilot area

4. 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

5. Analyze pilot data

a. Exploratory data analysis

b. Multiple regression model (or models)

6. Seminars on results

Produce new market-based values

Develop, test, and refine models for other areas

Yerevan (2-3 days)a.

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

b. International

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

Collect data for all properties and enter into data file

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.

8.

10.

9.

7.
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ATTACHMENT D
SUPPLEMENTAL COMPUTER LABORATORY
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General Xnstructions - 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! t l -

Fax any questions to Bob Gloudemans at 602-861-2114.
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what is the minimum value of LIVAREA?

What is the minimum value of STORIES?

What is the minimum value of STORY?

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

Data .. Select Cases .. If Condition is Satisfied.. If ...
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1.

2.

4.

5.

6 .

7.

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?

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 II target "
variable and PRICE/LIVAREA as the expression.

Run a histogram of PRICEPSM.

What is the average PRICEPSM?

When finished, click IIDiscard",

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?



8. 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?

9. Modify your filter to include only properties in zone 2.

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

10. Check your work by running a frequency distribution of ZONE.

Note: all properties should be in zone 2.

11. Rerun the box plot of PRICEPSM with STORY.

Graphs .. Box Plots ..Define ...

Is the pattern similar to that for all six zones?

12. Run a frequency distribution for STORIES. Which two story

heights occur most frequently? and

13. 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.

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

15. 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.

I
I
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~6. Remove SPLIT FILES.

Data .. split File ..Analyze all cases .. OK.

Note: the SPLIT FILE ON. message should disappear.

~7. Remove ZONE = 2 from the filter.

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

~8. Check your work by running a frequency distribution of ZONE.

Note: there should be 288 cases.

~9. 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.

20. 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 ~ 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?

2~. 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.

22. Save the data file with the filter variable and PRICEPSM.

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

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



Supplemental Lab 2 - Regression Analysis

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

2. 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
FILTER$ = 1 and click Continue .. OK.

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

3. 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?

4. Run frequency distributions on PARAD and XOZ.

Are these variables "string" or numeric?

Do most properties have a PARAD balcony?

Do most properties have an XOZ balcony?

5. 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?

6. 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

7. To make sure the variables are correct, run a LIST CASES of
ZONE, ZONE1, ZONE3, and ZONE456.

Statistics .. Summarize .. List Cases ...
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Note: for properties in zone ~, ZONE~ should equal ~ and
ZONE3 and ZONE456 should equal O. If ZONE = 2, ZONE~,

ZONE3, and ZONE456 should all be O. If ZONE = 3, ZONE1
should be 0, ZONE3 should be ~, and ZONE456 should be O. If
ZONE = 4, 5, or 6, ZONE~ should be 0, ZONE3 should be 0, and
ZONE456 should be ~. .

8. Create a binary variable for STORY~ (location on the first
floor) .

Transform.. Compute. Enter STORY~ as the target variable and
o into the expression. Click OK.

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

9. Run a crosstabs of STORY~ and STORY.

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

Note: STORY~ should equal ~ when STORIES = 1; otherwise it
should be O.

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

~1. Rerun the crosstabs, substituting STORY8UP for STORY~.

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?

12. Save your data file with the two new variables.

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

13. Add STORY1 and STORY8UP to the regression.

What is the value of R-Square?

What is the standard error?

14. Now add ZONE~, ZONE3, and ZONE456 to the regression model.

What is R-Square?

What is the standard error?



J.5.

J.6.

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

Run a frequency distribu~ion of XOZADJ.

What is the typical value of XOZADJ?

What is the minimum value? Maximum value?

17. Save the data file with the new variable, XOZ.

window ..APT.SAV.. File .. Save Data.

18. 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?

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

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

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

the first floor?

20. 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.)

21. 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) .

22. 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.
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23. On your own, compute a new variable ERROR = PRICE - PRE ~.

24. Run a histogram for ERROR.

What is the average error?

What is its standard deviation?

25. Run a frequency distribution for ERROR, including the
following statistics: median, mean, standard deviation,
minimum, maxi~m, quartiles, and ~o percentiles.

~

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

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

What is the ~Oth percentile?

What is the 25th percentile?

What is the 75th percentile?

What is the 90th percentile?

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

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.

27. Run a box plot of ERROR with ZONE.

Graphs .. 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.

~)



28. 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-Squ~re?

What is the standard error?

29. When finished, exit SPSS (there is no need to save any of
the files).



Supplemental Lab 1 - Data Analysis

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

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

Statistics .. Summarize .. Frequencies ...

How many cases (properties) are there? "30)

What is the minimum value of LIVAREA? 0

What is the minimum value of STORIES? r".
: ..,,/

What is the minimum value of STORY?
~.:--~

../

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

Data .. Select Cases .. lf Condition is Satisfied .. lf ...

•
Note: when finished, the FILTER ON message should appear on
the bottom right corner of your screen.

Note: there should be 288 cases.

Run box plots of PRICEPSM with ZONE, STORIES, and STORY.

--=;.-

Compute a new variable, PRICEPSM = PRICE/LIVAREA.

What is the average PRICEPSM?

meter?

When finished, click "Discard",

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

prices?

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

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

Run a histogram of PRICEPSM.

Graphs .. BOx Plots ..Define ...

Which STORY level has the highest median pr~ce per square

6.

5.

7.

4.I
I
I
I
I
I
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I
I
I



8. 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?

9. Modify your filter to include only properties in zone 2.

Data .. Select Cases .. lf. Add "ZONE = 2 11 to the expression.

10. Check your work by running a frequency distribution of ZONE.

Note: all properties should be in zone 2.

11. Rerun the box plot of PRICEPSM with STORY.

Graphs .. BOX Plots .. Define ...

Is the pattern similar to that for all six zones? \; ""'$

12. Run a frequency distribution for STORIES. Which two story

heights occur most frequently? aand _--:-1 _

13. 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.

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

15. 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.

I
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16. Remove SPLIT FILES.

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

Note: the SPLIT FILE ON message should disappear.

17. Remove ZONE = 2 from the filter.

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

18. Check your work by running a frequency distribution of ZONE.

Note: there should be 288 cases.

19. 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.

20. 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. or T 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? ~ ~~
I

21. 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.

22. Save the data file with the filter variable and PRICEPSM.

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

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



Supplemental Lab 2 - Regression Analysis

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

2. 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
FILTER$ = 1 and click Continue .. OK.

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

3. 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? n c

4. Run frequency distributions on PARAD and XOZ.

Are these variables "string" or numeric?

Do most properties have a PARAD balcony?

Do most properties have an XOZ balcony?

hO

5. 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?

6. 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

7. To make sure the variables are correct, run a LIST CASES of
ZONE, ZONE1, ZONE3, and ZONE456.

Statistics .. Summarize .. List Cases ...
•

I
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Note: for properties in zone ~, ZONE~ should equal 1 and
ZONE3 and ZONE456 should equal O. If ZONE = 2, ZONE1 ,
ZONE3, and ZONE456 should all be O. If ZONE = 3, ZONE1
should be 0, ZONE3 should be 1, and ZONE456 should be O. If
ZONE = 4, 5, or 6, ZONE1 should be 0, ZONE3 should be 0, and
ZONE456 should be 1.

8. create a binary variable for STORY1 (location on the first
floor) .

Transform.. Compute. Enter STORY1 as the target variable and
o into the expression. Click OK.

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

9. Run a crosstabs of STORY~ and STORY.

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

Note: STORY1 should equal 1 when STORIES = 1; otherwise it
should be O.

10. On you own, create a similar binary variable for STORY8UP
(location on the 8th floor or higher) .

What is the value of R-Square? .l.f28
What is the standard error? '82. 17

14. Now add ZONE1, ZONE3, and ZONE456 to the regression model.

What is I . -
R-Square? . ~:;; /"

What is the standard error? ~~-2 !)

I
I
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11.

12.

13.

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? 33
Save your data file with the two new variables.

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

Add STORYl and STORY8UP to the regression.



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

16. Run a frequency distribution of XOZADJ.

What is the typical value of XOZADJ? ~

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

17. Save the data file with the new variable, XOZ.

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

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

What is the value of R-Square? • ~ g '*7

What is the standard error? , '3 L __y>

19. What would be the indicated value of an apartment with 40
square meters on the third floor with one XOZ balcony in
zone 2? ~ 2t> 6'Lj 2.

What would be the value of the same property in zone 1?
..T2~. ')[i3t>

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

the first floor? :$ 2 $';. '3) 3

20. 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.)

21. 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) .

22. 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.

I



23. On your own, compute a new variable ERROR = PRICE - PRE ~.

24. Run a histogram for ERROR.

What is the average error?

What is its standard deviation?

o

-

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

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

Note: the percentiles are obtained by ekeeking "CUt points
for 1.0 equal groups."

What is the ~Oth percentile? - S?5:8

What is the 25th percentile? -3~'7"

What is the 75th percentile? 16.91

What is the 90th percentile? !:>' 2 ( I

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

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.

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? h Q

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.

I
I
I
I
I
I
I
I

27.

Graphs .. Box Plots ..Define

DO the medians in the box plot appear similar? \; r.5
/



28. 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?

29. 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
leMA Advisors

Yerevan, Armenia

11-15 November 1996

The seminar will demonstrate computer-assisted mass appraisal concepts. It is designedfor
officials who have, or will have, technical responsibilities related to the valuation of/and and
buildingsfor purposes oftaxation. Representatives ofthe Ministry ofUrban Development and
the State Tax Inspectorate have been invited to participate. The goal ofthe seminar is to
provide qualifiedparticipants with sufficient exposure to mass appraisal methods and statistical
software to carry out additional market-monitoring activities andvaluation 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 ofCentral Tendency and Dispersion

14:30 Study Problem-Calculation ofMeasures 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-Dne-Variable Data Analysis, Graphs, and Charts

12:30 Lunch break

13:30 Two and Three Variable Analyses

14:30 LaboratoryD-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

I
I
I
I-

I
I
I

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

2



~
11116RAG.SEM

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'jS1ghatspanian Cadastral Department ~8 - ~;} -:; i ~ ...k4. >;"fJ~/" j.:!~ ~t.~ ~.JU#

2. Benik Martirosyan Cadastral Department 5"' -3~ -o~ f!I1Y ff v~ V. "tff
3. Gagik Begjanian Head of Enterprise, Republican ~:r- t 9 -3/;-:-. ~ ,

Inventory Agency s--:t - 19-0$ ~;- "

4. R. Yeghiazarian Deputy Head, Republican Inventory ~-+-- (!;l Jl -3:r l,Jifo.' (t.1Au:. v1f/' if!I" 11\.r
Rv'rv- Agency VI v \. 'tty."t/J" 1L'(,ri _

5. L. Sargsyan Documentalist, Republican r~ - g 1- 1/ ()jaJ, ~ -dc~ /I 'tIPw.I1iAAi~
).;utih1A •eL< Inventory Agency - - - ..., - • lJ097 ("../'

6. Armen Hakopyan Yerevan Inventory Agency S G l J t:J:3 v1I1: -"1.";f- 11f£. ~~ .~~-'-

7. Robert Sahakian Head of Property Taxation Control .f!> ·go ~f31iiiii'ItIJ.a< I!~II " lilh:J If'/Iih i.

8. Anna Karapetian Senio~ Inspector of Property ~Ir:~ :.'.rS AML IAI~? ' ¥\ )

Taxation Methodology .J"- r~.d1" Wr lf1/ / / .I

9. Sergei Paturian Head of.lnformation and Tax f'.382Ft ~J vi" v~~ r£.~ rlL!J
Calculation Department ) I'rV' YlOJ~ ~jLLV[, f.JW/~ v-v...,

10.Artak Kirakossian Senior I~spector of Organization 63 -86'. {}! v ~-
and Regional Control Department l J i~

//'

t/Y

r
~ll/

.,./
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Context of Computer-assisted Mass Appraisal

I. Key concepts

A. Cost, price, and value

B.

c.

D.

Valuation (appraisal) and assessment 5 Ii /.( rL

~ fi .t., 10 r1i'A.I- 1/
Single-property versus mass appraisal

<jii/t 17
Legal versus fiscal cadastres

II. Mass appraisal in property taxation

A. Underlying assumptions

-' 1. Common date ofvaluation

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

I ... The use ofthe property is assumed to be most economical use or $'( ;.,.
1'./ :

"highest and best use"
{I.-

~,t!

I Sf/A -;lB. Data capture and management f V" CI~~

I
1. Cadastral maps

2. Land and building registers

I 3. Taxpayer registers

I I I I'C. Market monitoring and preliminary analyses 5;!~, .,

D. Mass appraisal model building

I E. Application ofmass appraisal models

I F. Quality assurance

I G. Notice, taxpayer infonnation, and appeals

lIT. System and data linkages

I A. Source data

I 1. Market evidence (sales data)

I
1 Lf(,



2. Changes in land plots and buildings

3. Owners/taxpayers

B. Tax collection system

C. Geographic information systems

2
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____ ~ .. __ i

Price UeHa Cost Ce6ecTo~MoCTb Value CTO~MOCTb

• The money • AeHbn1 • The money • AeHbr~ • The mone- • AeHe>KHaA
required to Heo6xoAVlMble expended in nOTpa4eHHbie tary worth of CTO~MOCTb

obtain a AnA obtaining a Ha a thing Bew.~

thing np1106peTeH~A thing or np~06peTeH~e

sew.l1 attaining an Bew.~ ~fI~

object coxpaHeH~e

06beKTa

• Factual in • <DaKT144eCKaA • Factual in • <DaKT~4ecKaA • An opinion • MHeH~e
nature. no xapaKTepy nature no xapaKTepy

I
• Hypothetical • r~noTeT~-

in nature
....

4eCK~~ no
xapaKTepy

~
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Types of Value TVlnbl CTOVIMOCTlI1

• Market value • PblHOYHaA CTOt1MOCTb

• Use or investment value • lIIHseCTt1LJ.t10HHaA
CTOVIMOCTb ItlIlVI
CTOVIMOCTb
t1CnOIlb30saHVlA

• Insurance value • CTpaxosaA CTOt1MOCTb

• Assessed value • Ou.eHeHHaA CTOt1MOCTb

6
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Market Value

• Cash (equivalent) price

• Competitive. and open
market

• Sufficient exposure to
. (time on) the market

• No undue pressure on
the buyer or seller

PblH04HaR CTOlt1MOCTb

• CTOlt1MOCTb HaJ1lt14HbIMlIt
(3KSlt1SaJ1eHTHaA)

• KOHKYpeHTHbl~ ~ OTKPbITbl~

PblHOK

• AOCTaT04HaR OTKPblTOCTb
(AOCTaT04Hoe speMR) pblHt<y

• OTCYTCTSlIte HeHaAJ1e*aLUero
AaSJ1eHlt1A Ha nOt<ynaTeJ1R
lItJ1lt1 npoAasu.a

I
I
I
I
I
I
I
I"
I
I
I

• Well-informed buyer and • XopOWO lItHepOpMlItpOSaHHblt1
seller npoAaseu. lit nOKYnaTeJ1b

7
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Single property appraisal

Basic Appraisal Methods

• Sales comparison

• Income capitalization

• Cost of construction

OueHKa eAlI1H1I11..fHOrO
111 Myw.eCTsa

OCHoBHble MeToAbl
OueHK1I1

• CpaSHeHl-1e npOAa)K

• Kan1l1Ta1lll13aU1l1A
AOXOAOB

• Ce6ecTo1l1MOCTb
CTp01l1TeJ1bCTBa

12
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Mass Appraisal Process
(Property Tax)

Data collection

Preliminary analysis

Valuation model building

Model application and
review

Documentation and
reporting

npou.ecc MaccoBo~

Ou.eHK~ (HaJlor Ha
V1 MYLUeCTBo)

C60p AaHHblX

npeABap~TeJ1bHbIVi aHaJ1~3

C03AaH~e MOAeJ1~

ou.eH~BaH~A

np~MeHeH~e ~ 0030P
MOAeJ1~

AOKYMeHTau.~A ~

oT4eTHoCTb

11
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Single property appraisal

Estimate Most Economic
Use

• Land as if vacant and
available

• Property as improved
(existing or proposed)

OueHKa eAlI1H1I14HOrO
1I1 Myw.eCTBa

PaC4eT Ha1l13KOHOMlilYHOrO
lI1CnOIlb30BaHlilA

• 3eMIllil B Ka4eCTBe
CBOOOAHO~ 111 AOCTYnHO~

• JI1Myw.ecTBa B Ka4eCTBe
011aroycTpoeHHoro
(peaIlbHo lI1Illil
npeAnOIlO>K1I1TeIlbHo)

15



CHCTeMa yqeTHDIX Ka,u;aCTpOB

• ~CTPaTHBmle yCTaHoBKH

• CmrCKH HaJIOrOnJIaTeJThI.D;HKOB

• HMYmeCTBeHH:&Ie peeCTp:&I

• KapThI Ka,n;acTPOB

• CHCTeMa HYMepan;HH Ka,n;aCTpOB

• KapTOTeKa .n;aHHbIX rrapaMeTpOB p:bffiKa (n;eH:bI Ha
npO,IJ;aJKY, apeH,u;HaJI rrJIaTa Ii T.,IJ;.)

18
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CHCTeMa on:ea K H CTOHMOCTH

• ~CTPaTHBHDle yCTaHOBKlI

"
• On;eHKa pLmKa II rrpe,IJ;BapHTeJThHDm aHaJm3

• MO.neJIHpOBaHHe on;emrn CTOHMOCTH

• PaCqeThI CTOHMOCTen

• IIepecMoTp CTOHMOCTeH

• ArmeJUIn;mr
",,--'.

19
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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?

III. 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.

2.

Economic area or zone

Neighborhood

I
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working with Data

IV. Types of Data

A. Quantitative (continuous)

~. Can take on a continuum of values

2. Usually based on counting or measuring

3. Examples: living area, number of rooms, age

B. Qualitative (Categorical) -- values are predefined

~. Discrete -- more than two choices

Examples: construction quality, design, roof type

2. Binary -- only two choices (yes/no)

Examples: remodeled, furnished, basement storage
(PODVAL)

C. Numeric vs. Alphanumeric Data

A. Only numeric data can be used in modeling

B. For modeling, alphanumeric data must be converted
to numeric

V. Editing Data

A. Purpose -- to reduce data errors

B. Types of data edits

~. 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 ~)

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

VI. "Outliers"

~. Unusual data

2. Should be checked for accuracy

3. May need to be deleted (not used in modeling)

£() -"
~~



Review Questions - working with Data

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

2. Building area is an example of which of the following:

a. continuous variable

b. qualitative variable

c. discrete variable

d. binary variable

3. Exterior wall type is an example of which of the following

a. quantitative variable

b. discrete variable

c. continuous variable

d. binary variable

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

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

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

a.

b.

c.

d.

e.

building design

living area

neighborhood code

covered parking (yes/no)

construction quality

I



Review Questions - working with Data (continued)

7. 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. Outliers

...:: ...

•
I
I
I
I
I
I
I
I
I

I
I

:.)

8 . All data used in modeling must be

a . Alphanumeric

b. Numeric

c. Continuous

d. Outliers



Introduction to Statistical Software and SPSS

I. Introduction to Statistical Software

A. Capabilities

1. Descriptive statistics

2 . Multiple regression

B.

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

C. Operating modes

1. Interactive

a. DOS - select from menus

b. Windows - point with mouse and click

2. Batch (command mode) -- involves writing programs

D. Some leading software packages

1. SPSS (Statistical Package for the Social Sciences)

2. NCSS (Number Cruncher Statistical System)

3. SAS (Statistical Analysis System)

I
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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 tl 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 (llstring tl ) -- can contain
letters and numbers

b. Numeric -- contains only numbers

2. Variable and value labels

B. Importing and exporting data

1. Can "import" spreadsheet (WK1) and dBase (dbf)
files

3. Can "export" data to other software

C. Printing

1. Printer setup

2. Printing charts

D. Utilities and Help



Introduction to Statistical Software and SPSS

IV. Manipulating Data

A. Sorting (SORT CASES)

B. selecting data (SELECT CASES)

V. Transforming Variables

A.

B.

Computing new variables (COMPUTE)

Recoding variables (RECODE)

VI. producing Basic Statistics

A. Means and standard deviations (DESCRIPTIVES)

B. Frequency distributions (FREQUENCIES)

C. Data lists (LIST CASES)

•
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1..

2.

3 .

4.

5

6.

7.

8.

Lab A - Entering and Listing Data

Open a new data file

File ..New . . Data

Enter the following data:

PARCEL GRADE YRBLT .LIVAREA..... NEED ROOMS PRICE

1. 4 1.976 46 1.03 3 50,000
2 3 1.984 58 1.01. 4 65,000
3 3 1.965 40 1.01. 3 47,500
4 2 1.947 63 1.02 5 80,000
5 3 1.980 52 1.03 3 70,000
6 4 1.989 34 1.01. 2 32,000
7 2 1.953 39 1.02 2 39,500
8 3 1.977 55 1.03 4 60,990
9 2 1.982 36 1.02 3 35,000

1.0 3 1.988 50 1.01. 4 55,250

Assign the above variable labels to the variables.

IlF 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, LAB-A.SAV.

Sort the data by PRICE.

Data . . Sort Cases and choose PRICE.

List the following for each parcel: PARCEL, GRADE, PRICE.

Statistics .. Summarize . . List Cases

Select parcels for which GRADE = 3

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

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



Lab A (Continued)

9. 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?

10. 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.

11. Sort the properties by grade and price.

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

12. On your own, list GRADE, ROOMS, NEED, and PRICE.

I
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Descriptive Statistics

'1----
I. Arrays

A. List of data in order of magnitude

B. Good for small data sets

-,
II. Frequency distributions

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

•

1-
B.

C.

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

Particularly good for qualitative data

III. Percentiles

Measures of central tendency

B. Mean -- average value of the items

B. Only applies to numeric data

middle value

~. Computed by summing the values and dividing by
sample size

10

Median

2. More affected by extreme values than the median

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

C. Mode -- most frequently occurring value

A.

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

IV.

I
1----­

I --
I­
1­
1--­
I
I
I
I
I

.-



Descriptive Statistics

V. 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

E[ABS(Xi - MEDIAN)]
1. Ave Abs Dev = ---------------------

n

where ABS = absolute value

2. Nonparametric measure of dispersion

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

1. variance =
n-1

'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 variance

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

I
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EXAMPLE OF ARRAY
ASKING PRICES - ZONE 5

5200
5500
6300
7000
7500
8000
8000
8000
8000
8000
9500

10000
10000
11000
11000
12000
12500
13000
24000

Number of cases read: 19 Number of cases listed: 19



13

STEPS IN CALCULATING THE STANDARD DEVIATION

1. Subtract mean from each value

2. Square all devia'tions from mean

3 . Sum squared deviations

4 . Divide by n - 1 (n = sample size)

Note: result is teJ:med "variance"

5. Take square root of variance

Result is the "standard deviation"
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EXAMPLE OF FREQUENCY DISTRJ:BUTION

ROOMS

Valid Cum
Value Frequency 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
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EXAMPLE OF PERCENTILES:

16 SALES PRJ:CES

NUMBER PRJ:CE

1 4,000
2 5,000
3 10,500
4 16,000
5 18,000
6 20,000
7 22,500
8 24,000
9 25,000

10 27,000
11 27,000
12 30,000
13 35,000
14 39,900
15 45,000
16 52,000

FIRST QUARTILE = 17,000

SECOND QUARTILE (MEDIAN) = 24,500

THIRD QUARTILE = 32,500

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



EXAMPLE OF MEASORES OF CENTRAL TENDENCY:

I BATUCOM DATA FOR EIGHT RESIDENCES

RAW DATA SORRD DA~A

I
I
I
I
I
I
I
I
I
I

PARCEL BATHS

1 2
2 1
3 2
4 3
5 2
6 1
7 1
8 2

MEDIAN = 2

MEAN = 14 / 8 = 1.75

MODE = 2

PARCEL

2
6
7
1
3
5
8
4

BA~HS

1
1
1
2
2
2
2
3

14



EXAMPLE OF MEASURES OF DISPERSION:

BATHROOM DATA FOR EIGHT RESIDENCES

DID.
PARCEL BA~BS MDN DID. SQ1JARED

1 2 1.75 = 0.25 0.0625
2 1 - 1.75 = -0.75 0.5625
3 2 1.75 - 0.25 0.0625-
4 3 - 1.75 - 1.25 1.5625-
5 2 1.75 = 0.25 0.0625
6 1 1.75 = -0.75 0.5625
7 1 1.75 = -0.75 0.5625
8 2 - 1.75 - -0.25 0.0625- ------

3.5000

RANGE = 3 - 1 = 2

VARIANCE = 3.50 / 7 = .50

S~ANDARD D~~ION = SQR~{.50) - .707-
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study Problem .
calculation of Measures of Central Tendency and Dispersion

Consider the followinq data on buildinq aqes:

Property Aqe

1 25
2 18
3 7
4 40
5 32
6 12
7 22
8 28

1. Construct an array of the data

•
I
I
I
I
I
I
I
I
I
I
I 1r

2.

3.

4.

What is the median and mean aqe?

What is the ranqe?

What is the variance and standard deviation?

,



study Proble.
calculation of J1easures 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

j(

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

Variance = 802 + 7 = 114.57

Standard deviation = SQRT (114.57) = 10.7

I



III. Histogram (Graphs ..Histogram)

I

...

I
..

I.

II.

one Variable Graphs and Charts

Bar Chart (Graphs ..Bar)

use to show the distribution of a qualitative variable

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

I
I
I
I
I
I
I
I
I
I
I

use to show the distribution of a continuous variable

software will determine break points

useful for visualizing the data, including outliers
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cV EXAMPLE OF HISTOGRAM
60, i

50

rn
.~ 40t
a>
0-
e
a..
"I- 30
0
L-

a>.c
E
:::J 20
Z

10

o
o 10 20 30 40 50 60 70 80 90

5 15 25 35 45 55 65 75 85 95

LIVING AREA

I

Std. Dev = 15.37

Mean =37

N = 301.00



Lab B - Analyzing Data

1. Retrieve the data file, LAB-A.SAV.

File . . Open . .Data .. LAB-A. SAVe

2. Run a frequency distribution on NEHD.

Statistics .. Summarize ..Frequencies ..NBHD

How many neighborhoods are there?

3. Run a frequency distribution on GRADE with a bar chart.

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

Which grade is most common (the mode)?

4. Find the median and mean living area and sale price.

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

Median Mean

LIVAREA

PRICE

What is the mode of ROOMS?

Statistics .. Summarize ..Descriptives .. YRBLT ROOMS

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

Std DevMean

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

Lower Limit: 19

Upper Limit: 19

Run a pie chart of ROOMS

YRBLT

ROOMS

Graphs .. Pie Chart .. ROOMS

6.

s.

7.

4-1

I
I
I
I
I
I
I
I
I



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

1. Open the file, APT.SAV

2. Run a frequency distribution of STORIES.

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

Which number of stories occurs most frequently?

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

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

5. How many have basement storage (PODVAL)?

How many are furnished?

6. Produce a bar chart of ROOMS.

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

Which room count occurs most frequently?

7. 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.

8. 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?

42.

9. Repeat the analysis for LIVAREA.

Is the variable normally distributed?
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~o. Edit the histogram.

- Click Edit.

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

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

Improve the horizontal axis labels.

.. Double click on the horizontal axis and change the
label to "Living Area (Square Meters) ". Center the
label.

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

lEW' 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.

~2. 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) =

~3. On your own, run additional analyses of interest.
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Two and Three Variable Analyses

I. Crosstabs (Statistics .. Summarize .. Crosstabs)

-- use to compare two qualitative variables

II. 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

III. Breakdowns (Statistics .. Compare Means ..Means)

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

IV. 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)

V. 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)

VI. 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

I
I

•

ZONE

Count

1 2 3 4 5

1 23 27 26 2

2 31 51 35 9 1

3 17 23 9 2

4 3 5 2 1

5 3 3 12 1

6 3 3 8 1

Row
Total

78
25.9

127
42.2

51
16.9

11
3.7

19
6.3

15
5.0

I

•

I
I
I 4'5

Column
Total

80 112
26.6 37.2

92
30.6

16
5.3

1 301
.3 100.0
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EXAMPLE OF "BREAKDOWN" ANALYSIS:

AVERAGE STORIES BY ZONE

Description of Subpopulations - -

Summaries of
By levels of

STORIES
ZONE

-47

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-

qo
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so

Sale
Price

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

400

250,000

o



Review Questions: Descriptive statistics

1. 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

2. The __~_--=-_--::,--_--=",:--_~_...-- _
50 percent of a data distribution.

3 . The middle value in an array is the

contains the middle

4.

5.

6.

7.

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?

8. 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

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

a. Bar chart and pie chart
b. Array and line chart
c. Mean and standard deviation
d. Frequency distribution and scatter plot

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

a. Histogram
b. Frequency distribution
c. Box plot
d. Scatter plot

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

a.
b.
c.
d.

Box plot
Crosstabulation
Standard deviation
Scatter plot



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

___ percent

13. 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 $ _

14. Approximately 95 percent will fall between $ _
and $ _



Review Questions: Descriptive Statistics

Solutions:

~. (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 = -~ ~

7 6 = ~ ~

7 6 = ~ ~

4 6 = -2 4
6 6 = 0 0
7 6 = ~ ~

8

33

variance = 8 + 5 = ~.6

Standard deviation = SQRT(~.6) = ~.265

8. (c) histogram

9. (a) bar and pie chart

~O. (d) scatter plot

~~. (b) crosstabulation

~2. 50 percent

~3. $22,000 and $38,000

14. $14,000 and $46,000



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

1. 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?

2 . 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?

3. 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.

4. Produce a boxplot of PRICEPSM by

Graph ..Boxplot .. Define and enter PRICEPSM as the variable
and ZONE as the Ca tegory Axis.

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

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

6. 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.



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.

7. Run a scatter graph of LIVAREA with TOTAREA.

Do the two variables appear highly correlated?

8. Find the correlation coefficient between the two variables.

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

What is the correlation coefficient?

9. 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
Val ues . . Continue. Then en ter ROOMS as the Ca tegory Axis and
click OK.

Does the median price change with the number of rooms?

10. Repeat the analysis, substituting ZONE for ROOMS.

11. As time permits, conduct additional analyses of interest.

12. 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 95t
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 95t 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 loot

2. Higher the number, the better



Correlation and Regression Analysis

F. 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)

G. 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. Includes multiple independent variables

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

C. Accuracy depends on:

1.

2.

3 .

Data availability and accuracy

Model specification - variables included in model

Model calibration - techniques used to determine
coefficients



CORRELATION MATlUX

Correlation Coefficients

PRICE
L:IVAREA
OTHAREA
TOTAREA
ROOMS
STORIES
GARAGE
REMODEL
ZONE
PARAD
PODVAL
STORY

PRICE

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

-.0811
.1063
.1514**

-.4588**
.0126

-.0083
-.1066

LIVAREA

.6470**
1.0000

.5527**

.8826**

.8702**

.1658**

.0685

.1491**
-.0289
-.0651

.0175

.0533

OTHAREA

.5124**

.5527**
1.0000

.8796**

.5540**

.2102**

.1926**

.1332*
-.0553
-.1681**

.0225

.0999

TOTAREA

.6583**

.8826**

.8796**
1.0000

.8093**

.2132**

.1478*

.1602**
-.0476
-.1320*

.0227

.0868

ROOMS

.5641**

.8702**

.5540**

.8093**
1.0000

.1907**

.1659**

.1491**

.0961
-.0747

.0322

.0670

STORIES

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

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

-.0314
.5465**

* - Signif. LE .05 ** - Signif. LE .01 (2-tail.ed)

" II is printed if a coefficient cannot be computed

PRICE
L:IVAREA
OTHAREA
TOTAREA
ROOMS

STORIES
GARAGE
REMODEL
ZONE
PARAD
PODVAL
STORY

GARAGE

.1063

.0685

.1926**

.1478*

.1659**

.1285*
1.0000

.2078**

.0161
-.0160

.0944

.0773

REMODEL

.1514**

.1491**

.1332*

.1602**

.1491**

.1040

.2078**
1.0000

.0611
-.0635

.0997

.0883

ZONE

-.4588**
-.0289
-.0553
-.0476

.0961

.2810**

.0161

.0611
1.0000
-.0189

.0916

.1513**

PARAD

.0126
-.0651
-.1681**
-.1320*
-.0747

.0093
-.0160
-.0635
-.0189
1.0000

.0323

.0607

PODVAL

-.0083
.0175
.0225
.0227
.0322

-.0314
.0944
.0997
.0916
.0323

1.0000
-.0968

STORY

-.1066
.0533
.0999
.0868
.0670
.5465**
.0773
.0883
.1513**
.0607

-.0968
1.0000

* - Signif. LE .05 ** - Signif. LE .01 (2-tail.ed)

S8

" " is printed if a coefficient cannot be computed

~\
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REGRESSION OF ASKING PRICE ON LIVING AREA

* * * * MULTIPLE REGRESSION * * * *
Equation Number 1 Dependent Variab~e.. PRICE ASKING PRICE

B~ock Number 1. Method: Enter

Variable (5) Entered on Step Number
1.. LIVAREA

Multiple R .64696
R Square .41856
Adjusted R Square .41662
Standard Error 8720.21503

L:IVAREA

Regression
Residual

Analysis of Variance
DF

1
299

Sum of Squares Mean Square
16367380566.86323 16367380566.8632
22736602888.28630 76042150.12805

F= 215.24090 Signif F = .0000

Variables in the Equation ------------------

Variable B SE B Beta T Sig T

LIVAREA
(Constant)

480.446985 32.747871
499.344552 1316.107083

.646962 14.671
.379

.0000

.7047

End Block Number 1 A1l requested variables entered.

•

·1



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I "

~.

2.

3 .

4.

5.

Lab E - Hultiple 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. NISRA = 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?



C1.

6. 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 4?

In zone 6?

what is R-Square?

7. Compute a binary variable for location in zone 1.

Transform . . Compute. Enter ZONEI as the target variable and
"0" into Numeric Expression and click OK.

Transform . . Compute. Change Numeri c 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. "

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

Statistics .. Surnmarize .. Crosstabs and enter ZONEI 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 ZONEl of o.

9. 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.

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

11. Check your work by listing the following variables: ZONE,
ZONE1, ZONE3, and ZONE456.

I
·1



what is the Constant?

what is the coefficient for ZONEJ.?

What is the coefficient of LIVAREA?

ZONE456?

What is your final R-Square value?

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."

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

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

Is this model superior to the previous model?

Explain:

What is the R-Square?

What is the equivalent value in zone 4?

What is the equivalent value in zone 6?

ZONE3?

Statsitics .. Summarize .. List Cases and enter the four ZONE,
ZONE1, ZONE3, and ZONE456.

Ensure that the variables are consistent. For example, if a
property is in zone 3, ZONE3 should be "J." and ZONEJ. 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 ZONEJ.,
ZONE3, and ZONE456.

J.3.

14.

J.2.

I
I'
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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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 value of a home that has 120
square meters of living area and is 40 years old?

a. $30,800
b. $35,800
c. $42,200
d. $47,500

3. Regression analysis works on the principle of minimizing the
errors.

4. Assume the following

Variable

LIVAREA
QUALITY (1-5)
AGE

Coefficient

145.00
1460.00
-188.00

Standard Error

16.00
249.57

76.42

t-value

9.06
5.85
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 (B1 )

b. Coefficient of correlation (r)
c. Standard error of estimate
d. R-Square

•
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7.

8.

9.

1.0.

Consider the following information

R-Square = .790
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. $1.6,000
d. $24,000

The most important requirement in developing an effective
regression model is

a. Linear relationships
b. Normal distribution of the sales price
c. Large samples
d. Accurate data

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



Review Questions: Correlation and Regression

Solutions:

1. (c) -.80

2. (b) $5,000 + (310 x 120) - (160 x 40) = 35,800

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

10. (c) five (one neighborhood serves as the "reference")
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Steps in Setting up a Market Value-Based Property Tax System

5/1 'Jr /3

I-
I. Project and program management

A. Project team

I B. Strategic Planning
1. Situation Analysis

I 2. Setting Goals and Objectives

C. Project planning and control

I II. Preliminary steps

I A. Design

B. Pilot (demonstration) projects

I C. Estimating work loads and production rates

I III. Organizational responsibilities

t
A. Inter-agency coordination

B. Data systems

I c. Market monitoring and valuation modeling

I D. Model application, review, and field work

E. Assessment

I F. Collection

I G. Role oftaxpayers and private sector

IV. Documentation of system requirements, design, and procedures

I v. Securing necessary resources

I A. Funding

-I B. Staffing

C. Computer software and equipment

I D. Office facilities, vehicles, ~nd so forth

/P;'

I r.'



VI. Recruiting and training staff

A. Mapping

B. Data collection and data entIy

C. Analysis and model 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

VII. Compiling cadastral maps

VIII. Collecting infonnation on land plots and buildings and building data files

IX. Collecting, screening, and analyzing market infonnation

A. Sales

B. Rents and related expenses

C. Current construction costs

X. Mass valuation model building

XI. Applying mass valuation models and reviewing the value estimates

XII. Issuing valuation notices and responding to taxpayer inquiries and appeals

XIII. Finalizing the value estimates and completing the assessment roll

A. Privileges

XIV. Issuing tax bills and collecting taxes

2

-
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tl>oPMBPOBaHHe ~HHHCTpaTHBHOiiCHCTeMLI

HaJIOrooOJIO:z:eBIDI COOCTBeHHOCTH

• CucTeMHLIii no~o,u;

• roCy,u;apCTBeHHLle OOX3aTeJThCTBa

• <I>OH,lJ;LI U peCypCLI

• A,u;MmmCTPaTHBHOe YCTPOHCTBO

• CUCTeMa yqeTHLIX Ka,u;aCTpOB

• CUCTeMa On;emrn CTOHMOCTH

• CUCTeMa coopa HaJIOrOB

• IIOMOID;L HaJIOrOnJIaTeJThIIJ;HKaM

• rpa¢HK

7(;
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• Advantages

• Understand setting better
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• IIpeHMYIJ];ecTBa

• nyqmee nOHHMaHHe yCTaHOBOK

• TIOHHMaHHe pa3Jmqmj MeJK,1UT HOMHHaJILHLIMH

(3aKOHO,u;aTeJThHLIMH) HOpMaMH B pea.TILHLIMB

nOJIOE:eHIDIMB

• 3JIeMeHTLI

• Onpe~eJIeHHe n;eJIeU H 3a,n;a-q

72.
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Government Commi tment:

• For funding and resources

I • To ensure credible enforcement'
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fOeyJJ;apCTBeBHl)Ie OO.sISaTeJILCTBa

• ITo cPoH,IJ;aMH II peCypCaMH

• Pa3pemeHHe rrpOOJIeM OlOpOKpaTlAeCKOrO XapaKTepa

• OoeCrre~eHHe IIPHHY~eJThHLIX Mep

I
I
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'and 'Resources
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• Budget for property
administration

tax
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• Other (materials and services)

·1 • Technical assistance
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cl>OH}(LY H pecypcld

• ~CTPaTHBHLm OIO,IPKeT HaJIOrOOOJIOXeHIDI Ha

HMYIIJ;eCTBO

• KBJij)LI

• KOMIThIOTepLI II HHOe 060prnOBaHHe

• KapTLI

• nPyroe (MaTepHaJILI H YCJIyrH)

• TeXHHtleCKOe OOeCne'tIeHHe

7(
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AJI)4 H H HCTpaTBBHOe YCTpOBCTBO

• rOCrnapCTBeHHLIe OpramI, OTBeTCTBeHHLIe 3a

~IiJHDCTPaTHBHOeynpaBJIetme HaJIOrOOOJIOJKeHHeM

COOCTBeHOCTH

•. BHYTpeHHSUI OpraHH3aqIDI ~0H0CTPaTHBHOrO

ynpaBJIeBIDI HaJIOrOOOJIOJKeHHeM COOCTBeHHOCTH

• YB.SI3Xa C ,lU)yrHMH aCIIeKTaMH ,u;e.srreJThHOCm

• IOp~ecKHe Xa,n;aCTpLI

• OpraHLI HHBeHTapH3atnm 3,u;amm

• OpraHH3arum reO,n;e3uqeCKOH C'LeMKH H

XapmpOB3.IIWI

• OpraHLI TeppHTOpUa..JThHOrO IIJIaHHpOBaHIDI

• OpraHLI CTpOHTeJILHOH HHCrreKD;HH

• POJIL 'tJaCTHoro CeKTOpa

17 -
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• Administrative arrangeJDent~
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• Billing
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CHCTeMa c60pa H3JIOroB

• ~CTPaTHB:HI»Ie yCTaHOBKlI

• BLICTaBJIeHHe CqeTOB

• C60p HaJIOrOB

• Y-qeT H pacnpe,u;eJIeHHe HaJIOrOB:bIX nOcTYIIJIemm

20
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Taxpayer Assistance

• General publicity

I

I

... : ....

.:.".
..:..; ....

.. ..•: ~.; ':" ".. . . ",,' " .

I
.... ....;....:.;....;.:;.::::.....:.. :.....:;...... ':'.'

. .' : .:;' '~" . ' .. ' :",;.:::" ." ..
.'i:', : ••• : •.•.• ;: ~•••••••••••• 0 .,.. .",".

........ ; ;.:..
:- ..... : .

' ..."

.. :

~ ....

:..... .. :.
. .....

....

'.:

I .'::

.....

I . rllt..
I·.::.:;;~:~ '.:..~.::..:.::.;::::.:.; :..:::.~.::,:.:.,..:.:.~:.:.-:..:.. ::..::: :.:.:.. .:' :.: .:' .:....... .. :;., .' ::..~~:... ..::.;.... ....: :( ,':. . ::: :~.; '.:;

~ .~ '0 : . :::.::.:..... :::. . .~': :~::'.:'/. I~~:~~'<'

I
::::~.:.:.:.: :·:·.:.·:.··..·::.: :·.·..·.:.:.':':":,"'.: :·.:::t.::.:.::.):.,:~: ..i:":;·; ;::.:' ':':.:: ':.:; ',':":.' ::/:> :)>,:.:;: :'.~.' :.';" ' ;..' ::'):;'::;:':.:;.: -: . ; ,. ..: .; .'. :.,:,"..::::: "':.. ':.': :.; :.;., .'.: "::: :·:::.:;:..:i.:?·...... ..".. .. . .- ,', ... .. ~.:..' '.:~ ::.':" . ~ . ::.'~'~.'~ -... .6/ '.' :.

...v·



ITOMOU{f.t HaJIororrJIaTeJIJ)I I \"KaM

• 06m;3JI rJIaCHOCTh

• <I>OPMDI (.IJ;OKYMeHThI) H HHCTPYK LIlA"

• IlepcoHaJILH3JI nOMOID;b

I
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I
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CEM~HAP no VlcnOAb30BAH~JOKOMnbJOTEPOB npVI MACCOBOlil
OUEHKE HE.llBVI)f(VIMOCTVI

CeMUHap nposo.aumbcR
PUloiap.aOM MMU UP06epmoM rAoy.aeMaHOM

ICMA

EpesaH, ApMeHUR.

11-15 HOR6pSl, 1996.

nporpaMMa ceMUHapa.

nOHe.aeAbHUK, 11 HOH6pR 1996.

Ha ceMuHape 6y.aym npe.acmasAeHb' KOHu,enu,uu no Maccosou ou,eHKe
He.aSWKUMocmu, c ucnOAb30saHueM KOMnblOmepHou meXHUKU. CeMuHap
opraHU30saH .LIAR PYKOSO.aRUlUX pa60mHUKOs, Komopb,e 3aHUMalOmcR UAU 6y.aym
3aHUMambcR meXHUlIecKUMU sonpocaMU, KacameAbHo ou,eHKU 3eMAU U3.aaHUU, s
u,eARX HaAoro06AO)J(eHUR. npe.acmasumeAU MUHucmepcmsa
rpa.aocmpoumeAbcmsa Urocy.aapcmseHHOU HaAorosou ~HcneKUUU

npurAaweHb' Yllacmsosamb s ceMUHape.. UeAb ceMUHapa, 03HaKOMumb
yllacmHuKOB-npoe:peccUOHaAOS c 3e:pe:peKmusHb'MU Memo.aaMU Maccosou oueHKU
He.asU)J(UMocmu, a maK)J(e co cmamucmUlIecKOU KOMnblOmepHOu nporpaMMOU,
ucnoAb3yeMou .LIAR .aonOAHumeAbHoro pb'HOllHoro MOHumopUHra, a maK)J(e .LIAR
oueHKU .aeMOHcmpaUUOHHb'X npoeKmos , c nOCAe.aYIOUleU 3aMeHOU
cYUlecmsylOUlux ou,eHOK 3eMAU UcmpoeHUU, OCHosaHHb'X Ha HopMamusHble
cmasKU , Ha cospeMeHHble Memo.ab', OCHosaHHble Ha PblHOllHb'X MexaHU3Max.

J

npusemcmsue U scmynumeAbHoe CAOSO

Co.aep)J(aHue KOMnbIOmepu30saHHou Maccosou oueHKU
He.aSU)J(UMocmu

06e.ll

Pa60ma C.lIaHHbIMU.

1.13YloieHue sonpocos - pa60ma c uHepopMauueu.

10: 00

10: 30

12:30

13:30

15:00

I
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15:30 npe.llCmaSAeHue cmamucmuliecKou nporpaMMbl u SPSS.

BmopHUK, 12 HOJl6pH, 1996.

10:00

12:00

12:30

13:30

14:30

15:00

15:30

Aa6opamopuJI A- Bso.ll UpacnellamKa .aaHHbIX.

OnucameAbHaH cmamucmUKa
Pa3Mew,eHue sbl6paHHbix 06b eKmos Sonpe.aeAeHHoM nOpJl.aKe
4acmomHoe pacnpocmpaHeHue UnpoueHmuAu

06e.a

Kpumepuu ueHmpaAbHou meH.£leHUUU U.£lucnepcuu.

PeweHue 3a.aallU- pacliembi Kpumepuu LteHmpaAbHou meH.lleHUUU
U.llucnepcuu.

rpa¢UKU U.llUarpaMMbl c O.llHOU nepeMeHHou

Aa6opamopHaJi pa60ma s- AHaI\U3.aaHHblx.

Cpe.lla, 13 HOR6pJl 1996.

10:00

10: 30

12: 30

13: 30

14:00

16: 30

0630P

Aa6opamopHaJi pa60ma C- AHaAu3 .llaHHbIX c O.llHOU nepeMeHHou ,
rpae:puKu U.llUarpaMMbl..

06e.ll

AHal\U3 .asyx Umpex nepeMeHHblx

Aa6opamopHaJl pa60ma Jl- AHaAu3 ,aaHHbIX c .llsyMJI
nepeMeHHblMu, rpaepuKu U.auarpaMMbl.

0630P sonpocos - OnUCamel\bHaH cmamucmUKa.

4emsepr, 14 HOH6pH 1996.

10:00

10:30

12:30

0630P

AHaAU3 KOppel\HUUU U perpeccuu

06e.a

-
I
I
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13:30

15:30

J\a60pamopHaH pa60ma E- AHaAU3 MHorOKpamHOU perpeccuu.

0630P BonpocOB - KoppeAHUUH u perpeCCUH.

nHmHuua, 15 HOJl6pH, 1996.

I
I
I
I
I
I
I
I
I
I
I

10:00

10:30

12:00

0630P

Waru no BHe.lIpeHuJO cucmeMbl HaAoro061\0)KeHUSI, oCHoBaHHou
Ha PblHOllHblX MexaHU3Max oueHKU He.l1BU)KUMOcmu.

OueHKa pa60mbl ceMuHapa U3aKAJOlIeHue.



Co.aep)KaHUe KOMnbIOmepU30SaHHOU MaCCOSOu OueHKU He.l1BU)KUMOCmU.

I OCHOBHbJe KOHuenuUU.

A. CmOUMOCmb, LteHa UoLteHKa.
6. OueHKa U UCLlUCAeHue HaAOra.
B. CpaBHeHue MemO.llOB e.llUHUlIHOU oueHKU CMemO.llaMU MaCCOBOU
oueHKU.
r. Pa3Huua Me)f(.ay IOpu.aUlIeCKUM U epUCKaAbHblMU Ka.llaCmpaMU.

II. POl\b MaCCOBOU ou.eHKU npu HaAoro06l\o)f(eHUU co6cmBeHHocmu.

A. npUBO.auMbJe npe.anOI\O)l{eHUH.

1. 06u.tenpuHHmblu .aeHb oueHKU.
2. Bel\UlIUHa npaB Ha He.llBU)KUMOCmb, 3mo nOI\HblU naKem npas, Komopblu
IOpU.llUlIeCKU MO)f(em npUHa.lll\eJKamb co6cmSeHHUKY. ( co fee simple").
3. npe.anol\araemCH, LImo co6cmseHHocmb .aOAlKHa UCnOl\b30SambCSI
Hau6ol\ee 3KOHOMUlIHO { caMoe SblCOKoe UI\YLlwee UCnOl\b30SaHue".

6. c60p .aaHHbIX Uynpasl\eHue.

1. Ka.aacmposble Kapmbl.
2. Perucmpbl 3eMl\U U cmpoeHuu.
3. PerucmpauuSi HaAOrOnl\ameAblJtUKOB.

B. 1f13Yl.leHue pblHKa Unpe.asapUmel\bHblU aHaAU3.
r. nocmpoeHue Mo.ael\U Maccosou oueHKU•
.lJ.. npuMeHeHue MO.llel\eU no MaccoBou oueHKe.
E. 06ecnelleHue Kallecmsa.
>1<. Yee.aOMl\eHUe, uHe:popMauuH HaAOrOnAamel\bu.tUKa, )KaA06bl.

III. CucmeMa U B3aUMOCBSl3b .l1aHHbIX.

A. 1f1cmOl.lHUK .aaHHbIX

1. PblHollHble .aaHHble ( uHepopMauuH 0 npo.lla)Ke).
2. M3MeHeHUSI S3eMeAbHbiX YllacmKax U 3.llaHUSIX.
3. BAa.aeAbUbl/Hal\orOnAamel\blltUKu.

6. CucmeMa c60pa HaAorOB.

B. reorpaepulIecKue uHepopMauuoHHble cucmeMbl.

I
I
I
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Price LJ.eHa Cost Ce6ecTo~MoCTb Value CTOl1MOCTb

• The money • AeHbrLt1 • The money • AeHbrl1 • The mone- • AeHe>KHaA
required to Heo6xoAl1Mble expended in nOTpa4eHHbie tary worth of CTOl1MOCTb
obtain a AnA obtaining a Ha a thing eelJ.J.l1
thing np1106peTeHl1A thing or np1106peTeHl1e

BeLUl1 attaining an BelJ.J.11 11J111
object coXpaHeHl1e

oObeKTa

•. Factual in • <PaKT114eCKaA • Factual in • <DaKT114eCKaA • An opinion • MHeHl1e
nature no xapaKTepy nature no xapaKTepy

I
• Hypothetical • rl1nOTeTl1-

in nature
...

4eCKl1l1 no
xapaKTepy

-
~ ~
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Types of Value Tt.1nbl CTOt.1MOCTIo1

• Market value • PbIHO\.fH8A CTOt.1MOCTb

• Use or investment value • L'1H8eCT""u.~OHHaA

CT014MOCTb ~1114

CTOl1MOCTb
l1CnOllb30S8H£IIA

• Insurance value • CTpaxoaaR CTOl1MOCTb

• Assessed value • OueHeHHaR CTOItlMOCTb

~ I
I



Market Value

• Cash (equivalent) price

• Competitive and open
market

• Sufficient exposure to
(time on) the market

• No undue pressure on
the buyer or seller

PblHOYH8A CTOlJlMOCTb

• CTOIl1MOCTb HaJllJlYHblMII1
(sKB1-1BaJleHTHaA)

• KOHKYpeHTHbll1lJ1 OTKPbITbll1
PblHOK

• AOCT8TOYH8R OTKpbJTOCTb
(AOCT8TOYHOe BpeMR) PbIHt<y

• OTcyrcTS1-1e HeHaAfle>t<aw.ero
A8SI1eHlJIA Ha nOKynaTeI1R
lJII1lJ1 npoA8su.a

I
I
I
I
I
I
I
I"
I
I
I

• Welf-informed buyer and • Xopowo lJIHepOpM1-1pOSaHHblt1
seHer npoA8seu. 1-1 nOKynaTeI1b

7



Single property appraisal Ou.eHKa eAlt1Hlt1YHOrO
111Myw.ecTsa

Basic Appraisal Methods OCHoBHble MeTo.o.bl
Ou.eHK1I1

• Sales comparison • CpaSHeH1I1e npOAa>K

• Income capitalization • Kan1l1TaJ1113al.l,1I1A
.o.OXO.o.OB

• Cost of construction • Ce6eCT0lt1MOCTb
CTp0lt1TenbCTBa

-,
I



Reconcile value indicators· npoeepKa t.1HAt.1KaTOpOs
and reach conclusion CTOt.1MOCTlt1 t.1 SaK1lfO'-teHlI1e
(Reconcile the Differences) (nposepKa paSHt.1u.)

I
I
I
I
I
I
I
I
I
I
I

Single Property Appraisal
Process

Define the appraisal
problem

Preliminary analysis and
plan: select and coHeet
data .

Estimate most economic
use

Estimate land (site) value

Estimate total land and
building value

Report conclusion
(to the client)

npou.ecc Ou.eHKt.1
EAt.1Ht.14HOro V1Myw.eCTsa

OnpeAellt.1Tb saAa4Y
ou.eHK£.1

npeASapt.1TellbHblt1 aHa1lt.1S
t.1 nllaH: oT6op t.1 c60p
AaHHblX

PaC4eT H8t.13KOHOM114HOrO
lt1CnOllbSOeaHlt1R

PaC4eT CTOlt1MOCTlt1 SeMlllt1
(MecTHOCTII1)

PaCyeT nOllHot1 CTOlt1MOCTlt1
SeMlllt1 lt1 SA8HHA

OT'-teT 0 S8K1lfOyeHt.1lt1
(K1lt.1eHry)



Mass Appraisal Process
(Property Tax)

Data collection

Preliminary analysis

Valuation model building

ModeJ application and
review

Documentation and
reporting

npou.ecc MaccoBoM
Ou.eHK1I1 (Hanor Ha
V1Myw.eCTBO)

C60p AaHHblX

npeASapHTeJlbHblM aHaJlH3

C03AaH~e Mo.o.eJlVl
ou.eHVlsaHVlR

npVlMeHeHVle 1'10630P
MOAen14

l].ot<yMeHTau.14R 14
OT4eTHOCTb

I
I
I
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Single property appraisal

Estimate Most Economic
Use

• Land as if vacant and
available

• Property as improved
(existing or proposed)

OueHKa eA14H144HOrO
14Myw,eCTsa

PaC4eT Ha143KOHOMlII4Horo
lIIcnOIlb30saHlIIA

• 3eMJU1 s Ka4eCTse
cso6oAH0'114 AocrynHoi1

• 1I1Myw,ecTsa s K84eCTse
611aroycTpoeHHoro
(pea11bHo 141114
npeAn0110)KI4T611bHO)

I



• CrmCKH HaJIOrOIIJIaTeJThIII;lIKOB

• HMYmeCTBeHHble peeCTpDI

• KapThI Xa)];aCTPOB

• CnCTeMa HYMepan;Im K~aCTPOB

• KapTOTeXa ,IJ;aHHDIX napaMeTPOB pDmXa (n;eHDI Ha

npO,IJ;a.iK}T, apeH,IJ;HaJI nJIaTa II T.,IJ;.)

18
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• Administrative arrangements

• Taxpayer..·register

... ' ..... .. ~ .. '
'.'
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•
pr1ces~(sales• Market data files
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PA60TA C .4AHHbIM~.

l. Ba)/(HOCmb HaAU~UH mO~HOU UHc:POpMauUU.

5. llaHHbJe, xapaKmepu3ylOLltUe co6cmseHHocmb.

II. OueHKa cYl1lecmsYlOl1leu uHepopMauuu.

A. nOAHoma UHepopMauuu-ecmb AU BHaAU~UU Heo6xo.aUMble .aaHHble?

6. TO~Hocmb-- Ha.ae)/(Ha AU .aaHHaSi UHepopMauuSI?

III. i'lHc:PopMauuSI, Ba}l(HaSi .llASi MaCCOBOU oueHKU.

A. XapaKmepucmUKa 3eMeAbHoro YllacmKa.

1. Pa3Mep y~acmKa.

2. XapaKmepucmuKa paUOHa.

6. OCHOBHaSi cmpyKmypa.

1. )f{uAaSi nAOLlta.ab
2. Ka~ecmso cmpoumeAbcmsa.
3. nepuo.a 3KcnJ\yamauuu UJ\U cocmOSiHue.
4. npoeKm u y.ao6cmsa.

B. .llonoAHumeAbHble nocmpouKu ( rapa.>K, npucmpouKa )

r. MecmOHaXO}l(.aeHue.

1. 3KOHOMUl.leCKUU pauoH UJ\U 30Ha.
2. PauoH

IV. TUnbJ AaHHbIX.

A. KOJ\ullecmseHHble ( npo.aoA}I(alOwuecSl)

1. MO.>Kem SKl\lOlIamb HenpepblsHble ueHbl.
2. 06bll.lHO OCHOSblBaemcSl Ha pacllembl UAU u3MepeHuR.
3. npuMepbl: )f(UAaSi nAowaAb, KOAUllecmso KOMHam, CpOK.

''''
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5. KaLlecmseHHble( KameropuLlecKue)- ueHbl npe.aonpe.aeASJlOmcSJ.

1. Pa3.aeAbHble - 60Aee .asyx sapuaHmos
npuMepbl: KaLlecmso cmpoumeAbcmsa, npoeKm, su.a KpbIWU.

2. 5uHapHble -- mOAbKO .asa sapuaHma ( .aa/Hem).

npUMepbl: U3MeHeHHble, Me6AuposaHHble, c no.asaAbHblM
nOMeweHueM.

B. UUepposble s npomusosec aAbepa- UUepPOSblM .aaHHbIM.

A. TOAbKO UUepposble .aaHHble Morym ucnOAb30sambCSJ npu
Mo.aeAuposaHUU.
5. .4ASJ Mo.aeAuposaHuSl, aAbc:PaHyMepuLlecKue .aaHHble .aOA)I{Hbl
6blmb nepese.aeHbl s UUepposble.

V. Pe.aaKmuposaHue uHepopMauuu.

A. UeAb--- COKpaweHue OWU60K s uHepopMauuu.
6. Tunbl pe.aaKmuposaHuSJ .aaHHb'X

1. 06b eMHoe pe.aaKmuposaHue
---lIm06bl 6blmb ysepeHHblM, limo, sce KOAUlIecmseHHble .aaHHble
Heo6xo.auMbl ( HanpuMep, ueHa npo.aa)J(u > 0)
---Llmo6bl 6blmb ysepeHHblM, limo sce KaLlecmseHHble .aaHHble
.aeucmsumeAbHbl ( HanpuMep, Me6AupOSKa 0 UAU 1)

2. nocAe.aosameAbHoe pe.aaKmuposaHue----Llmo6bl 6blmb
ysepeHHblM, LImo uHepopMauuSJ nOCAe.aosameAbHa ( HanpuMep,
o6wafl nAowa.ab =>)J(UAaSi nAowa.ab).

VI. V'lCKAIOLleHuSi.

1. Heo6blLlHble .aaHHble
2. Heo6xo.auMO nposepumb mOLlHocmb
3. Morym 6blmb ynpa3.aHeHbl ( He ucnoAb3YlOmcSl s Mo.aeAU).



0630P sonpocos - pa60ma CUHepopMaLtUeu.

1. nepe~uCAumb HeCKOAbKUX cocmaBHblX .aaHHblx, Ba)KHbIX .QASI oueHKU
)f(UAOU He.aBU)f(UMOcmu.

2. CmpoumeAbHaSi nAow,a.aKa, BKaLlecmBe npuMepa, s KomopoLi:

a. HenpepblBHaSi nepeMeHHaSi
6. KaLlecmBeHHaSi nepeMeHHaSi
s. AUCKpemHaJi nepeMeHHaJi
r. 6uHapHaJi nepeMeHHaJi.

3. B KaLlecmse npuMepa npuBOAUmbCJI BHeWHJIJI cmeHa, BKomopou:
a. Ka~ecmSeHHaJi nepeMeHHaSi
6. ,aUCKpemHaSi nepeMeHHaJi
B. HenpepblBHaSi nepeMeHHaSi
r. 6uHapHaSi nepeMeHHaSi.

4. nO.amBep)K.aeHue moro, Limo KOAULlecmBO KOMHam 60Abwe ~eM 0,
SlaAJlemCSl npuMepoM· ....- pe.aaKmupOaaHUJI.

5. nO.amBep)K.aeHue moro, Limo nepsblu 3ma)K He 6oAbwe, ~eM o6w,aSl
)f(UAaSi nAow,a.ab, SlaASlemcSl npuMepOM .. peAaKmuposaHuSi.

6. Pa3,aeAeHue Ha Kameropuu cAe.aylOw,ux cocmaBHblX .aaHHbIX :
HenpepblBHaSi (a), AucKpemHaSi (r), UAU 6uHapHaSi (6).
a. ------npoeKm 3AaHUSI
6. ------pauoH np0)f(USaHUSI
B. ----KO.a pauoHa
r.------- 3aKpblmble CmOJlHKu(AalHem)
.a --------KaLlecmBO cmpoumeAbcmsa.

7. Heo6blLlHaSi uHe:popMauuSI, KomopaSi MO)f(em 6blmb ynpa3.aHeHa .ao
npose.aeHuSi oueHO~Horo aHaAU3a, maKaSi KaK:
a. HenpepblBHble .aaHHble
6. .llucKpemHble .aaHHble
B. MbcPaHyMepuLiecKue AaHHbie
r. 1'1CKAIOLIeHUSI

8. Bce .aaHHble, Komopble ucnoAb3YlOmcJI a Mo,aeAupoBaHuu ,aOA)f(Hbl 6blmb:
a. B aAe:paBumHoM nopSl.aKe
6. UUe:pposble.
B. HenpepblBHble.
r. 1'1CKAIOLIeHUSI.

•
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npe.llCmaBAeHue cmamucmu~ecKOU nporpaMMbl u SPSS.

I. BcmynAeHue BcmamucmullecKYIO nporpaMMy.

A. B03MO)KHOCmU

1. OnucameAbHaH cmamucmUKa.
2. MHoroKpamHaH perpeccuH
3. .llpyraH cmamucmUKa

a. napaMempuLiecKaR ( npe.anoAaraem HopMaAbHoe
paCnpe.lleAeHue)
6. HenapaMempulIecKaH ( Hem npe.llnOAO)KeHUU KacameAbHO
paCnpe.lleAeHUH .llaHHblx)

4. fpaepulIecKuu aHaAU3.

5. OrpaHUt.leHuH.

1. 5a3a .aaHHbIX He .. .llUHaMUlIHa" ( nepeMeHHble He Morym 6blmb
cBH3aHHbl, KaK 3mo .lleAaemCH Bpa3BepHymoM Bu.ae .. spreadsheet").
2. Tpe6yem xopowux 3HaHuu nOAb30BameAH
3. Tpe6yem npaBUAbHoro cy)K.lleHuH.

B. Pe)KUM pa6ombl.

1. ItlHmepaKmuBHblu!.llUaAOrOsblu
a. DOS-BbI6op U3 MeHIO
6. Windows- pa60ma c "MbIWKOU"

2. Batch/fpynna( KOMaH.lIHblU pe)KUM) - SKAIOt.laem HanucaHue nporpaMM.

f. HeKomopble U3BecmHbie naKembl nporpaMM.

1. SPSS ( CmamucmuLiecKuu naKem .llAH COlluaAbHblX HaYK)
2. NCSS ( Csepx6blcmpo.aeucmsylOtUaH cmamucmUlIeCKaH cucmeMa).
3. SAS ( CucmeMa cmamUCmUt.leCKOrO aHaAu3a).

II. 0630P SPSS

A. 4mo maKoe SPSS?

1. nporpaMMa. WUpOKO ucnoAb3yeMaH Bo6pa30BaHuu u couuaAbHblX
HayKax.
2. Interface/ CorAacoBaHue: uHmepaKmuBHblu U rpynnoBou/interactive and
batch.

6. OCHoBHb/e MeHIO u nO.ll-MeHIO.



B. "Window" UAU munbl epauAoB/KapmomeKa

1. OKHO .aaHHb.X ( co.aep}l{um epauAb•.aaHHblx).
2 OKHO Bblxo.aHoe ( co.aep)Kum pe3YAbmambl)
3. OKHO ma6Auu ( co.aep)Kum ma6AuUbi epauAb').
4. CUHmaKcu~ecKoeOKHO (nporpaMMHble e:pauAbl).

/II. Pa60ma c cPauAaMu, pacne~amKa, nOMolUb.lFiles, Printing/Help.

A. BBo.a UcoxpaHeHue .aaHHbIX.

1. Tunbl .aaHHbIX
a. 6yKBeHHo-uueppOBOU ( " cmpoKa")- MO)l(em co.aep)f(amb 6YKBbi
U ~Uc:PPbl.

6. UUc:PPOBOu--co.aep)I(um mOl\bKO UUcPPbl.
2. OmMemKu nepeMeHHblx U BeAUlfUH.

6. BBo.auMble UBb.Bo.aUMb.e .aaHHble.

1. MO)f(HO 'uMnopmupoBamb" spreadsheet,( WK1) U cPauAb. 6a3b• .aaHHb.X
( dbf).
3. MO}l{HO "3Kcnopmuposamb" .aa.HHble B.apyrue nporpaMMbl.

B. Pacne~amKa
1. KOMaH.l1a npUHmepa
2. CxeMa pacne~amKu.

r. 06cAY)f(UBalOlUaR nporpaMMa U nOMolUb/ Utilities and Chart.

IV. MaHunyAupoBaHue c ,aaHHbIMU.

A. CopmuposKa .l1aHHblX ( sort cases)
B. Bb.6op .l1aHHb.X ( select cases).

V. npeo6pa30saHue nepeMeHHblx.

A. 06pa6omKa HOBblX nepeMeHHb'x. (Compute).
B. KO.l1UpOSaHue nepeMeHHblx ( Recode).

VI. nOl\y~eHue OCHOBHOU cmamucmUKU.

A. CnOC06bJ u cmaH.aapmHb.e OmKAOHeHUR ( descriptives).
6. 4acmomHoe pacnpe.l1el\eHUe (frequencies).
B. CnucKu .l1aHHblX ( list cases).

..
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Aa60pamopHaJi pa60ma A- BSOJI U CnUCKU JIaHHbIX.

1. OmKpblmb HOSblU epauA

File. New. DatalcPauA. HOSblU . .lJ.aHHble .

2. BSOJI CAeJIyJOIltUX JIaHHbIX: .

yLl-oK KaLl-BO rOJI }f{UA.nA-JIb. pauoH KOMHambl ueHa
PARCE GRADE YRBT LlVAREA 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. npuypoLlumb Bblwe omMeLleHHble 3HaKU K nepeMeHHblM BeAULlUHaM.

.lJ.sa pa3a Ha}f{amb Ha Mayc SKOAOHKe 3HaKa U soumu B Ha3saHue
nepeMeHHou.

4. Boumu B CAeJIylOLUue nepeMeHHble 3HaKU no KaLlecmBy: 2- npeKpacHoe, 3­
cpe.aHee, 4- xopowee.

5. CoxpaHumb .aaHHble, JIas Ha3saHue epauAy, Lab-A. saVe

6. CopmupOBamb .aaHHble no ueHaM.
.lJ.aHHble.. CopmupoBKa...BbI6op ueHbI.!Data..Sort Cases... choose price.

7. nepeLlucAumb CAe.aYIOLUue JIaHHble .lIASi Ka)K.aoro YLlacmKa: YLlacmoK,
KameropuSl, ueHa.
CmamucmuKa. It1moru. CnucoK.I Statistics..Summerize..List cases.

8. Bbl6pamb YLlacmKu .lIASi Kameropuu 3.
.llaHHble. Bbl60pKa. ECl\u YCAosue y.llOBAemBopHem, Boumu B Grade 3, 3ameM
Ha)J{amb Continue...O.K.

06pamume BHUMaHue, LImo .lIpyrue Kameropuu no HeJIBWKUMOcmu
"epuAbmpYlOmCJl", HO He y6upalOmcJI U3 aKmuBHOU uHepopMauuu epaUAa.
( 06pamume SHuMaHue Ha co06lUeHue" filter on", B HU}f{HeM, npasoM yrAy sawarD

3KpaHa).

JL{Q



9. CHoBa npo.ael\amb CAe.aYlOlJJ,ee .aMI Ka)l(.aoro yqaCmKa: yqaCmOK, Mace,
4eHa.lPrice, grade, Price. Y6e,aumbcfl, ~mo sce 3mu y~acmKu omHOCSlmcSl K
Maccy 3. CKOAbKO y~acmKos s BaweM cnucKe?-.

10. nOBmopumb sce .aeucmBuSi .lJASi Bcex 10 CAyqaeB.

Data. Select Cases.. Alicases..Continue..OK.

npUMe14aHue: C006w,eHue II filter on" He .aOA)I(HO 6blmb Ha 3KpaHe, c npaBOU
cmopOHe, ByrAy Bawero 3KpaHa.

11. CopmupoBamb YLfacmKu no Kameropuu u ueHe.

.lLaHHble. Bbl60pKa. KameropuSl, u 3ameM, UeHa.

12. CaMocmofimeAbHo, cocmaBumb Grade, Rooms, NBHD, Price.

I
I
I
I
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OnucameAbHaSl cmamUCmUKa

I. Pa3MellteHUe Sbl60pOllHbiX 060 eKmOS S Onpe.lleAeHeHHOM nOpSl.llKe.

A. .daHHb.e S nOpSiAKe s03pacmaHuSI.
6. Xopowo AASI MaAb'X rpynn ..aaHHbIX.

II. 4acmomHoe paCnpe.lleAeHUe

A. YKa3amb KOAUl.leCmSO (UAU npOu,eHm) cAyl.laes AJ\SI Ka>K..aou BeAUI.IUHbl.
6. MO)KHO ucnOAb30samb AASI Bcex munOB ..aaHHbIX ( 6YKseHHO-u,uepPOBOU U
uuepposoli).
B. Oco6eHHO XopOWO ucnOAb30Bamb .lli\SI Kal.leCmBeHHblX ..aaHHbIX.

1If. npoueHmUAb.

A. Pa3.lleAUmb rpynny .llaHHbIX Ha )KeAaeMble npoueHmUAU, HanpUMep,
KBapmUAU UAU AeKmUAU.
E. TOAbKO omHocumcSI K UUcPPOBblM AaHHbIM.

IV. PaCl.lembl.

A. Me.llUaHaI Cpe.llUHHOe 3Hal.leHUe SbI6oPKu--cpeAHSISI seAULlUHa.

npUMel.laHue: eCAU AaHHoe LlUCAO LlemHoe, Me.llUaHa SlSAHemcSI Cpe.llHeU
mOLlKOU Me)K..ay ..aSYMSI cpe..aHUMU BeAULlUHaMU.

6. Cpe.llHHSI SeAUI.IUHa- Cpe.llHee 3HaLleHue cocmaSHblX

1. nOyl.laemcH S pe3YAbmame cyMMuposaHuH BeAUI.IUH U AeAeHUH Ha
Bbl6opOI.IHYlO cOBoKYnHocmb pa3MepoB.

2. Ha .llaHHylO BeAulIuHY 60Abwe S03.lleUcmsYlOm npeAeAbHble SeAUl.IUHbl,
,I.IeM cpe..aHue.

B. Hau60Aee BepoSlmHoe 3Hal.leHUe/Mo..aa.---Hau6oAee I.lacmo
ynompe6AHeMb.e SeAUI.lUHb.13HaLieHUH.

v. 1i13MepeHue .aucnepcuu!CJ\YLlauHou eeAULlUHbl.

A. Wupoma pacnpe..aeAeHuHI Range---pa3Huua Me)K..ay MUHUMaAbHblMU U
MaKCUMaAbHb.MU BeAULfUHaMU.

6. Me)KKBapmUAbHaH wupoma- mpembSl KBapmuAb 6e3 nepBou KBapmuAu

}G6



B. Cpe.aHee a6COAIOmHoe OmKAOHeHue- cpe.aHee, OmKAOHeHUe om
Me.auaHbl.

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

n
r .ae ASS =a6coAIOmHaH seAUlIUHa.

2. HenapaMempulIecKoe u3MepeHue .aucnepcuul CJ\YlIauHou seAUlIUHbl.

r. ~3MeHlIuBocmb/variance.- cyMMa B03Be.aeHHoro BKBa.apam OmKAOHeHUU om
cpeAHero, pa3.aeAeHHoro Ha n-1.

1. l'13MeHlIuBocmb = L; ( X 1-Mean ) 2

-------
n-1

2. napaMempulIecKoe u3MepeHue .aucnepcuu.

3. l'1cnoAb3yemcSJ BnOCAe.aylOUJ,ux cmamucmUlIeCKUX aHaAU3aX U BblllUCAeHUH
cmaH.aapmHblx OmKAOHeHuu.

.LI.. CmaH.aapmHoe OmKAOHeHue- KBa.apamHblu KopeHb U3MeHlIUBocmu.

1. Sid Dev= SQRT( u3MeHlIusocmb)
2. Kor.aa .aaHHble HopMaAbHo pacnpe.aeAeHbl:

• npu6Au3umeAbHo 68% 6y.aem Ae)Kamb s npe.aeAax ± o.aHoro
cmaHAapma OmKAOHeHUU cpaAHeu seAUlIUHbl.

• npu6Au3umeAbHo 95% 6YAem Ae)Kamb s npeAeAax± ASyx
cmaHAapmHblx OmKAOHeHUU om cpeAHeu seAUlIUHbl.

• npu6Au3umeAbHo 99% 6yAem Ae)f(amb s npeAeAax ± mpex
cmaHAapmHblx OmKAOHeHUU OA cpeAHeu seAUlIUHbl

AI
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I
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npJ1MEP PA3MEWEHJ1H 05bEKTOB B OnPE.4EAEHHOM nOPHLI.KE.
3AnPAWIr1BAEMblE UEHbl - 30HA 5.

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

npOlfumaHHoe KOI\UlfeCmBO npuMepoB: 19
KOI\UlfeCmBo npuMepoB BcnUCKe: 19.

)~



npV1MEPbJ 4ACTOTbi PACnPE.4EAEHJ.1fJ

KOMHATbl

CmOUMocmb 4acmoma npoLteHm no.amsepJK.l1eHHblU COSOKYnHblU
Value Frequency Percent npoueHm npoueHm

Valid Percent Cum 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

06LUee 301 100.0 100.0

".- -

•
I
I
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npl1MEPbl npOUEHTJlJAEtiI:

16 UEH no npO.LlA>KE

KOAJlJ4ECTBO UEHA
NUMBER PRICE

nepBaSl KsapmuAb= 17,000

TpembSl KsapmuAb = 32,500

BmopaSl KBapmuAb( MEDIAN) = 24,500

Me)f(KSapmUAbHaSl pa3Huua = 32,500-17,000= 15,500.

Jet-I

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

1
2

3
.4

5
6

7

8
9

10

11
12
13

14
15
16

I
I
I
I
I
I
I
I
I
I
I
I
I
I



npViMEPbl V13MEPEHVllil UEHTPAAbHOlil TEH.lI.EHUVlVI.

.LI.AHHblE no BAHHO&ll KOMHATE .LI.Aff BOCbMlII Y4ACTKOB.

HE06PA60TAHHbiE .lI.AHHblE OTCOPTVlPOBAHHblE .4AHHbIE

Y4ACTOK BAHHblE Y4ACTOK BAHHAfi
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

MEOIAN/MELU'1AHA= 2

MEAN/CPE.LlHffff BEA&t14&t1HA = 14/8 = 1.75

MOOElHAt-150AEE BEPOfITHOE 3HA4EHHE= 2.

I
I
I
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3TAnbJ np~ PAC4ETAX CTAHLLAPTHOrO OTKAOHEH~fl.

1. BbiLlecmb cpeAHee U3 Ka)/{AOU BeAULlUHbl.

2. B03secmu BKBaApam Bee OmKAOHeHUfi om cpeAHeu seAULlUHbl.

3. CyMMuposamb B03BeAeHHbie BKBaApam OmKAOHeHUfi.

4. Pa3.aeAumb Ha n-1 (n = pa3Mep o6pa3ua)

npuMeLlaHue: nOAYLleHHblu pe3YAbmam Ha3blBaemCfl " u3MeHLluBocmblO".

5. nOAYLlumb KBa.apamHblu KopeHb om U3MeHLlUBocmu

Pe3YAbmam ecmb " cmaHAapmHoe OmKAOHeHue".

."



npJltMEP JI13MEPEHJltfl.llJl1CnEPCJIt~/CAY4AIiIHOIii BEAJlt4J1tHbJ.

.4AHHbIE no BAHHOlli KOMHATE .dATI BOCbMVI Y4ACTKOB.

Y4ACTOK BAHHAR
PARCEL BATHS

CPE.lI.HEE
MEAN

PA3H~U

A
DIFF.

PA3H~UAB

KBAllPATE
DIFF. SQUARED.

1 2 1.75 = 0.25 0.0625
2 1 1.75 -- 0.75 0.5625
3 2 1.75 = 0.25 0.0625
4 3 1.75 = 1.25 1.5625
5 2 1.75 = 0.25 0.0625
6 1 1.75 - - 0.75 0.5625
7 1 1.75 -- 0.75 0.5625
8 2 1.75 -- 0.25 0.0625

3.5000

.lJ.l.1AnA30H/PA3MAX BAPb~POBAH~fI = 3-1= 2.

Jlt3MEH4J11BOCTb= 3.50 /7 = .50

CTAH.lI.APTHOE OTKAOHEH~E = SQRT ( .50 ) = . 707

I
I



3A.llA4A CEM1I1HAPA

PAC4ETbl no 1I13MEPEHJI11O UEHTPAAbHO~ TEH.llEHU~~ ~ .ll~CnEPC~M.

iIl3Yl.lume CAe.aylOUlue .aaHHble no S03pacmy 3.aaHUU:

I

•

C05CTBEHHOCTb

1
2
3
4
5
6
7
8

B03PACT

25
18
7

40
32
12
22
28

PEWEHiIlE:

3. KaKos pa3Max sapbuposaHUSI?

4. KaKosa pa3Huua UcmaH.aapmHoe OmKl\OHeHue?

1. PaCnOAO)f{Ume .aaHHble Sonpe.aeAeHHoM nopSl.aKe.

I~

25 7
18 12
7 18

40 22
32 25
12 28

B03PACT nOPH.llOK
.llAHHbIX no
B03PACTY.

1
2
3
4
5
6

C05CTBEHHOCTb

2. KaKosa cpe.aHSISI SeAUl.IUHa Ucpe.aHuu s03pacm ?

1.

I
I
I
I
I
I
I
I-

I
I
I



7
8

22
28

32
40
184

\'(}J\

2. Me.llUaHa = ( 22 + 25 ) ~ 2 = 23.5.

Cpe.llHee= 184 ~ 8 = 23

3. Pa3Max BapbupoBaHuSi = 40-7= 33.

4. .llucnepcuSi u CmaH,LlapmHOe OmKAOHeHue:

B03pacm Cpe.llHUU Pa3Huua Pa3Huua B KBa.apame
B03pacm

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

.LlucnepcuSl/u3MeHlIUBocmb = 802 ~ 7 =114.57

CmaH.aapmHoe OmKAOHeHUe =SORT ( 114.57) =10.7.

.--

-

I
I
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rPAept-1Kt-1 t-1 .LJ.t-1ArPAMMbl no O.LJ.HOtlt nEPEMEHHOtlt.

I. CmoJ\5uKosaSl .auarpaMMaI Bar chart (Graphs... Bar).

-- ucnoJ\b3yemcSl .LlJ\SI .aeMoHcmpauuu KOJ\Ul.IeCmSeHHou .aucnepcuu.

-- Sblcoma cmoJ\6uKoS YKa3blsaem Ha KOJ\Ul.IeCmso cJ\Yl.laes/co5cmseHHocmu.

II. KpyrosaSl .auarpaMMa ( Graph...Pie).

---yKa3blsaem Ha pacnpe.aeJ\eHue Kal.leCmSeHHou .aucnepcuu
---aJ\bmepHamusa cmoA5uKoSOU .auarpaMMe.
--- Kpyrosble .aeAeHUSl npe.acmasJ\SllOm npoueHm cJ\Yl.laes.

III. rucmorpaMMa ( Graphs....Histogram).

-- ucnoAb3yemcSl .LlJ\SI pacnpe.aeJ\eHuSl HenpepblsHoU .aucnepcuu.

--- nporpaMMa 6y.aem YKa3blsamb Ha npepblsHble mOl.lKU.

I
I
I
I
I
I
I
I
I
I
I

---ucnOJ\b3yemcSl .LlJ\SI u3Yl.leHuSl .aaHHbIX, SKJ\lOl.IaSl UCKJ\lOl.IeHUSI.
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~ EXAMPLE OF HISTOGRAM
60l --------------------------1

J
\\

I

50

C1J
a>.- 40t
a>a.
e
a..
't- 30
0
L.-

a>.c
E
~ 20
Z

10

o

Std. Dev = 15.37

Mean = 37

RPfl'P I I ~.&I N = 301.00
o 10 20 30 40 50 60 70 80 90

5 15 25 35 45 55 65 75 85 95

LIVING AREA



YpOK 5/Lab B-AHaAU3 .lIaHHbIX.

1. Haumu epauA c .lIaHHblMU, Lab-A SAY.
File.. Open.. Data.. LAB-A SAY.

2. nporHamb LlacmomHoe paCnpe.lleAeHUe no PauoHy/NBHD.
Statistics.. Summerise.. Frequences.. NBHD.
CKOAbKO pauoHos ecmb1-

- -
\

•

3.

4.

nporHamb LlacmomHoe paCnpe.lleAeHUe no Kameropuu cmoA6uKoBOU
.lIUarpaMMou.
Statistics.. Summerise.. Frequencies. Grade. Charts. Bar Chart.
KaKaH KameropuH Hau60Aee nonYi\HpHa (Hau60Aee sepoHmHoe .
3HaLleHue)?--

Haumu Cpe.llUHHOe 3HaLleHue Bbl60pKU u Cpe.llH101O )f(UAylO nAOlUa.llb u
cmOUMocmb np0.lla)f(HYIO ueHy.

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

5. .4amb 06bHcHeHue YRBLTI ro.ll cmpoumeAbcmsa u ROOMS/KoMHambl.
KaKOSbl ux cpe,aHue u cmaH,aapmHble OmKAOHeHuH?
Statistics. Summerize. Descriptives. YRBLT ROOMS.

)KL'1AAfI nAOW,A.4b
L1VAREA
UEHA
PRICE

I
I
I
I
I
I
I
I
I
I
I

YRBLT
ROOMS

ME.lIJ'1AHA
MEDIAN

CPE.4HflfI
BEAL'14Ir1HA
MEAN

CPE.4HfIfI BEAL'14L'1HA
MEAN

CTAH.4APTHOE OTKAOHEHIr1E
STD. Dev.

f"·d,~-,
!



6. ECl\u npe.anOI\O)l(Umb, LImo ro.a cmpoumeAbcmsa HOpMal\bHO pacnpe.aeAeH,
OKOI\O 2/3 scex .aOMOS .aOI\)l(Hbl 6blmb nocmpoeHbl Me)l(.ay:

BepXHuu npe.aeA : 19-­
HU)l(HUU npe.aeA: 19--.

7. C.aeAamb KpyrosylO .auarpaMMy no KOMHamaMlROOMS.

Graphs.. Pie Chart.. ROOMS.

KaKOSO Hau60Aee sepoSlmHoe 3HaLleHue .aAH ROOMS?

I
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naEOpaTOpBaJI paBOTa B- AHaJIII3 JlaBBhIX COJIBoii nepeMeBBoil, rpaepmrn B .llDarpaMMLI.

1. OIxPbrID epailJI, ART SAV.

2. PacneqanlTh JlaHllble qaCTOTHoro pacnpeJleJIeBIDI 3T8JKeii.

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

KaKoe KOJInqeC1130 3'I1DKeii BC1peqaeTCJI BaBBOJIee qaCTO?-------

3. PacneqaTaTh qaCTOTHOe paCnpelleJIeBBe BaJIKOBOB. KaKoii 11In BaJIKOBa BaHBOJIee
nonyJIJlpeB?-----

4. CaMOCTOJlTeJILBO OnpelleJIBTe CKOJILKO napmp BMem rapIDKlI?-----

5. CKOJILKO napmp BMem nOJIBaJILI?---­
KaKOBO KOnnqeCTBO MeBJIBpoB3HIIbIX KBapmp?---

6. CJleJIaTh CTOJIBBKOBYJO llBarpaMMy KOMBaT.

Graphs.. Bar.. Define. Enter rooms into the Category Axis and Click OK..

KaKoe KOJInqeCTBO KOMBaT BC1peqaeTCJI BaBBOJIee qacTO?-------

7. YBepIITe rpaq,lIK, BepBBTeCL K OCBOBBOMy Memo n ClleJIail're xpyroBylO llBarpaMMy
KOMBaT.

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

8. YBepIITe rpaq,1IK, BepBBTeCL BOCBOBBoe MeHIO B cJleJIaiiTe rncTOrpaMMY ~eB.

RBJIJleTCJI JIll pacnpeJleJIeBlle npBBJIB31ITeJIbBO HOpMaJILBLIM?----

9. IIoBTOpIITe aHaJIB3 no )lQIJIoii 1IJI0IlIallB.

RBJIJleTCJI JIn nepeMeHHaJI HOpMaJILHO pacnpeJleJIeHBoii? ----

10. OIpeJlaK.'I1lpyiiTe nICTOrpaMMY.

Click Edit.

C.n.eJIaTh uell'IpOBKy Oa3BaOllJl : .. Histogram of living Area."

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

(



11. KaKOBa cpell.llJlJl neRa npo.lI.a.JKlI?--

12. Onpe.lI.eJIlI'Ib 25 H 75 npOneB1llJIH OT neRDI.

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

25 nponeB11lJlb (nepBasI KBap11lJlb) =----­
75 nponeB11lJlb ( 1peThJl KBap1llJlL) = -------

13. CalIlOCTOJl'reJIDRO ClleJIaTb aRaJIlI311pymx mrrepecyIOlIJ,DX OOnpOCOB.

•
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AHAA113 .4BYX H TPEX nEPEMEHHbIX.

I. nepeKpeCmHble ma6AuUbl (StatistiCS... Summerise•.. Crosstabs)

-ucnOAb3YlOmcSI .nASI CpaSHUSaHUSI ASyx KOAU",eCmSeHHbIX nepeMeHHbrX.

II. Pa36poCaHHblU rpaepUK (Graph. Scatter).

- nOKa3blsaem omHoweHUSI Me}l(AY ASyMSI HenpepblsalOUJ,uMu
nepeMeHHblMU, HanpuMep, ueHy npOAa)KU U)KUAylO nAor.uaAb.

- nocmasumb ' 3asucuMYIO" nepeMeHHylO Ha sepmuKaAbHylO OCb.

- nocmasumb .. He3asucUMYIO" nepeMeHHylO Ha ropU30HmaAbHYlO OCb.

III. CxeMbrl (Statistics. Compare Means..Means).

- nOKa3blsaem cpeAHee 3Ha",eHue Ka",ecmseHHou seAU"'UHbl, npu
nOMOr.uu 3Ha",eHuu KOAu",ecmseHHbrx nepeMeHHblx.

IV. EAo"'Hble rpaepuKu ( Graphs.. Boxplot).

- YKa3blsaem Ha pacnpeAeAeHue KOAu",ecmseHHblX nepeMeHHblx, s
npomusosec Ka",ecmBeHHbrM nepsMeHHblM.

-- 6AOKU npeACmaSNIlOm 50% .aaHHbIX
- HeHY}l(HaSi UHe.:pOpMaUUfI npe.acmaBAfiem 90 % AaHHbrx.
-- Kpyru npe.acmaBASIlOm .. UCKAIO",eHUfI" U3se3AO"'KU npeAcmaBASIlOm

'3KcmpeMaAbHbJe" CAYLlau. ( xomfl 6bJ mpu 6AoKa npoAAeHbl U3
MeAuaHbl)

V. AUHeuHbie rpaepuKu ( Graphs.. Line).

- ucnoAb3YlOmcfl .nAfi Bbl",epLluBaHuSi cmamUCmUl.IeCKOrO rpaepuKa AASI
OAHOU nepeMeHHou ( HanpuMep, cpe.aHSISI BeAUl.IUHa npo.aa)KHOU ueHbl), B
npomuBosec .apyrou nepeMeHHou ( HanpuMep, 30Ha).
~-noMoraem aHaAU3UpOSamb pa3AuLlHble acneKmbl ( HanpuMep, Aec, B
npomusosec, AepeBbSlM).

VI. 3-D rpaq,uKu ( Graphs..Scatter.. 3-D).

-ucnOl\b3YlOmcfl .lII\f1 cpaBHeHufi mpex HenpepblBHblX nepeMeHHblx
- KOOp.llUHambl "x" U.. y" Morym 6blmb reorpaepUl.IeCKUMU

Koop.auHamaMu .



nplltMEPbl nEPEKPECTHOrO TA6YAli1POBAHlltfi.

30Hbl no KOMHATAM.

KOMHATbllROOMS

&o1TOrO
# 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

&o1TOrO 80 112 92 16 1 301
26.6 37.2 30.6 5.3 .3 100.0
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npV1MEP AHAAM3A ·PA36J.1BKlI1"

CPE.LJ,HEE KOl\lI14ECTBO 3TA)KEl1 no 30HAM.

-OnucaHue no.arpynn HaCel\eHUR.-

CyMMa 3ma}f{eul stories

no ypOBHIO 30H.I zone

nepeMeHHaSi MemKa Cpe.llHee CmaH.aapmHoe npuMepbl
Variable eeAULlUHbl 3HaLieHue OmKAOHeHUe Cases

Value Label Mean Std Dev.
.lI.AR Bcaro HaceAeHUSI 7.1329 3.4509 301

30Ha 1 6.4231 3.2092 78

30Ha 2 6.9921 3.3106 127

30Ha 3 6.2353 3.1022 51

30Ha 4 7. 7273. 4.5186 11

30Ha 5 11.4211 3.3717 19

30Ha 6 9.2000 . n46 15

li1moro npuMepoB= 301

I
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Sale
Price

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

250.000

o

- 400

I
•-
I
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I
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0530P BOnpOCOB: On~CATEAbHAfi CTAT~CT~KA.

1. nOpfl.aOK, Hau60Aee npueMAeMbui .aAfi :

a. He6oAbwoU rpynnbl KallecmseHHou nepeMeHHou
6. He6oAbwoU rpynnbl KOAUllecmseHHOU nepeMeHHou
s. 60AbWOU rpynnbl KallecmseHHOU nepeMeHHou
r. 60AbWOU rpynnbl KOAUlIecmBeHHOU nepeMeHHou.

2. ------------.--••-••••-.----------- cOJlep)I(um CepeJlUHy
50% om pacnpe.aeAeHHblx .aaHHbIX.

3. Cpe.aHHH BeAUlIUHa BpR.ay --------

4. BblllucAumb cpe.aHee 3HalleHue no cAe.aylOUleMy lIUCAY KOMHam: 5,7,7,4,
6,7.-------------

5. KaKoBo Hau60Aee BepoRmHoe 3HaLieHue .aMI Bblwe omMelleHHblX .aaHHbIX?

6. KaKoB pa3Max BapbupoBaHufI?---------

7. KaKoBa cmeneHb cmaH.aapmHoro OmKAOHeHuR?

8. KaKue, U3 HU}Ke omMelleHHblX Kpumepuu, ucnoAb3YlOmcR .aASI nepelluCAeHufi
KOAUlIecmBa cAyllaeB, .aASI Ka}K.aou BeAUlIUHbl .aucKpemHou nepeMeHHou?

a. Cpe.aHee 3HalleHue.
6. PacceSlHHblU rpa¢uK
B. rucmorpaMMa
r. 4acmomHoe pacnpe.aeAeHue.

9. KaKue U3 HU}KenpuBo.auMbIX Kpumepuu, Hau60Aee CXO}KU ( Morym
ucnOAb30BambCSl .aAfI .aeMoHcmpauuu o.aHoro U moro }Ke) ?

a. 6AollHafi .lIUarpaMMa U KpyroBaH .auarpaMMa.
6. Pa3MeUleHue Bb.6paHHb.x 06b eKmOB BOnpe.lleAeHHOM nOpfl.llKe u
AUHeUHaSl .auarpaMMa.
B. Cpe.aHue u CmaH.lIapmHble OmKAOHeHUSl.
r. 4acmomHoe paCnpe.lleAeHUe U pacceSlHHblu rpa¢uK.

10. UeHy np0.lla}Ku u }KUAylO nAOl1la.ab MO}KHO Ayllwe Bcero cpaBHumb
rpa¢ullecKu
npu nOMOUlU CAe.llYIOUlux KOMnOHeHmOB:

:;0
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a. rucmorpaMMbl.
6 4acmomHoe pacnpe.ael\eHUe
B. 61\0~HbIU rpaepuK
r PacceHHHblU rpaepuK.

11. KaKue U3 Cl\e.aylO~ux Kpumepuu Morym 6blmb UCnOl\b30BaHbl npu
.lleMOHCmpauuu KOl\U~eCmBa .aOMOS no npu3HaKy Ka~ecmBa cmpOUmel\bCmBa u
pauoHa?

a. 61\OQHbIU rpaepuK.
6. nepeKpecmHoe ma6Yl\upoBaHue.
B. CmaH.aapmHoe omKAOHeHue.
r. PacceHHHblU rpaepuK.

12. 3ameMHeHHaH ~acmb rpaepuKa npe.acmaBI\Hem ------ npoueHmos .aaHHbIX.

13. npe.anOl\O}KUM, Qmo cpe.aHHH ueHa npo.aa}Ku paBHHemcH $ 30,000, a
cmaH.aapmHoe OmKAOHeHUe paBHHemCJl $ 8,000.

ECI\u npe.anOl\O}KUmb , I.Imo .aaHHble HOPMaAbHO pacnpe.ael\eHbl, npU61\U3Umel\bHO
.aBe mpemu ueH no np0.lla)J(e 6y.aym Me)J(.ay $ - u $----.

14. npU61\U3Umel\bHO 95% 6y.aym Haxo.aumbCH Me}K.ay $ ----- u $ ------.



0630P BOnpOCOB: OnUCamel\bHaR cmamucmUKa.

PeweHUR:

1. (6) He60Abwue npUMepbl KOAUlIecmBeHHblX nepeMeHHblX.

2. Me>K-KSapmUl\bHble .auana30Hbl.

3. Me.auaHa

4. Cpe.aHHH BeAULlUHa= ( 5+7+7 +4+6+7) = 36~6=6.

5. Hau60Aee sepoHmHoe 3HaLieHue= 7

6. .4uana30H BapbupoBaHuH = 7-4=3.

7.
KOMHambl Cpe.aHee Pa3Huua Pa3Huua BKsa.apame

3HaLieHue
5 6 = -1 1
7 6 = 1 1
7 6 = 1 1
4 6 = -2 4
6 6 = ° °7 6 = 1 1

8

.4ucnepcUH = 8 ~ 5 = 1.6.

CmaH.aapmHoe OmKAOHeHUe = SORT ( 1.6)= 1.265.

8.{ B) rucmorpaMMa

9. (a) CmoA6uKOBaH UKpyroBaH .auarpaMMa

10.(r) PacceRHHblU rpa¢uK

11. (6) nepeKpecmHoe ma6YAupoBaHue

12. 50 npoueHmoB.

13. $ 22,000 u $ 38,000

14. $ 14, 000 U$ 46,000.
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JIaEoparopuWI paEOTa r -AuaJIlI3.l1BYX nepeMelDlhIX .aaUHbIXt rpaepllKll n .anarpaMMbI.

I. PacnetlaTaTh nepeKpeC11lYIO TaEJIllI(y 30H npn nOMOmn peltfO.aen:npoBaHIDI/Remodel

Statistics..Summeraise... Crosstabs. enter Remodel BKOJIOHKe nepeMeHHbIX n Zone B
pJl.ay nepeMeHHbIX.

KaKOB nponeHT KBap11lp, Koropble EbIJIB nepeMo.aen:nponaHbl?

B KaKOU30He HanBOJlbmee KOJIlllleC1BO lIepeltlO.aen:npoBaHHbIX KBapmp?---

2. PacnetlaTaTh pa3BnBKY (cPaBlIIITb cpe.mme 3HatleUIDI 0 neH no 30HaM.

Statistics.. Compare means.. Means.. Boihn BileuM, KU 3aBIICnMaJI nepeMeHHaJI , n B
30HY, KaK He3aBnCIIMaJI nepeltfeHHaJI.

KaKaJI 30Ha D1tleeT HanBOJILmyIO Cpe.aHIOIO neny?-------

3. PaCCtllITaTh HOBylO nepeMeHHYIO neny K8XllOro KBa.apamoro Me1pa PRlCEPSM=
PRICEfTOTAREA .

Transform..Compute. Bom BPRICEPSM BKatlec1Be Target Variable and
PRICEfTOTAREA BnneppoBoM Bblpaxemn.

4. C.aeJiaTh BJIOqHbill rpaepnK PRICEPSM

Graph.. Boxplot.. Onpe.aeJllITh n BOii'm BPRlCEPSM BKatleC113e Variable and Zone as
the Category Axis.

5. IIOOroPIITh npllMep, 3aMeHJIJl 3Ta.XB1stories n 3TaX!stOry BKareropulO ocu/Category
axIS.
YoeJIUqIIBaeTCJI JIn neHa KBa.n.pamoro Me1pa BC00113eTC113IIH C31IDKaMB WIn 31IDKOM?

6. PacnetlaTaTh paCCeJlHHbill rpaepllK neHIPRICE CTOTAREA.

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

llPOIlCXO.I1DT JIn 3UatlIITeJIbHOe coomomeuue nepeMeUUbIX.?

OIpe.aaK11lpyiiTe rpae:pDK. .l!oBaBb're H83BaHne. YBepnre OE1>eICThI, KoropbIe ue lIMeIOT
oGweii nJIOW8.I1U ( JlJIoxne .aauubIe), H8)l{aB.ana p83a Ha ropmOHTaJIbuyIO OCb
( TOTAREA) II II3MeJlJlJI MImllMaJIbHOe 3Haqenne .ao 20t MaKCnMaJIbHbIll npnpoCT /Major

Increments .ao 20 II ltIlIHD1tfaJIbHblH npnpoCT / Minor Increments.ao 10.

J79



1loEaBLTe JIBDBIO • EOJILme Beem no..axom' KOMllHllOil Click Chart.. Options••TotaL..
OK

7. PaeneqanliiTe paeeeJlDBLIii rpaepBK LNAREA CTOTAREA( :>KlIJI8JI nJI0Ill8.lIb c oEIIleil
nJI0mallLIO).

JlBJuIIOTCJI JIB llBe nepeMeBBLle BblCOKO COOTHOCnMLIMB?--

9. PacneqaTaTh JIBBeiiHLIil rpaepllK cpe.lIllBBLlX. UeD c KOMUaTaMB.

Graphs. Line. Define. HaaTh Ha .LI:pyme cymfapHble epyHKIlHH / Other Summary
Functions, BOii'm BneHbIIPRICE B KaQeC1Be nepeMeHHoil, a 3areM HaxaTh Change
Summary. Median ofValues..Continue. 3areM Bom B ROOMS, Category Axis, OK..

MeBJIeTCH JIB cpe.llHJlJl neDa B 3aBDCnMOCTH OTKOJlHllet1Ba neu?---

10. IIoBTOpHTh aHaJIH3, 3aMeBJIJl 30ay Da KOMDaThI.

11. EeJlD n03BOJIHT speMJI, npoBeC1B aHaJIH3 .llonoJllllI'reJILIILIX npnMepOB.

12. IIpB OKouqanHB, BLlm H3 SPSS. Kor.aa 3a.llaeTCH Bonpoe " Do you want to save any
open file?U, 01BeT .llOJDKen ELITh "net'.
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AHaJ1113 KOppemUnlU Hperpeccnu.

1. AIlaJIn3 KOppemllUIU.

A. H3MepJler JlHBeiiIIble OmOmeHIDI Me:xzr.y .lI.ByMJI nepeMeHHblMH IIJIn napuIH
nepeMeHHbIX.
E. K03qxpnnHeHT KOppeJUlllBB--- JIHana.30H OT 1 .lIO + 1.
B. KOPPeJUlllHOHHaJI Ma1pnna -- nOKa3bmaer KOppeJIJIUHIO Meuy BceMH napaAIU
nepeMeHHbIX.

II. IIpoCTaJl ( OllHa nepeMeHHaJI) perpeccllJI.

A. 38.BHCnMaJI nepeMeHHaJI - OneHHBaeMaJI BeJIlItI1IlIa ( HanpnMep, neHa npo.llaxn).
E. He38.BnCnMaJI nepeMenHaJI -- epaKTOP nepeAleHHoil ( nanpnMep, KBaLlPamble
Me1pbl IIJIH Me1pbI :>KHJIoilllJIolllaJIH).

III. IIpnHllHU HanMeHbIllHX KBupalOB

PerpeCCnJI MnHnMH3npyer CyMMy KBaLlPa'IlllmblX omnSOK MeXlIY epaK11l1leCKOn
CTOnMOCThIO ( nena npO.llaJICII) Hnpe1I.CKa.3aHHOil ClOnMOCThIO.

IV. OCHoBHble perpecCnBHble 1I.aHHble.

A. KOHCTaHTa --- nOClOJlHHOe KOmrqeC1BO 1I.OJIJIapOB BlOlIKe nepeCetleHnJI
perpeccnBHoil J1HHBB COCblO Y (HanpnMep, $ 499.34 B1I.eMonc1pannOnHOM
npuMepe).

E. Ko3¢cPnnneHT perpeccun--- BeJIlItI1IlIa IIJIH KOJllltleCTBO Ha KaxcrtYlO eJIHHlIIlY,
acconnnpyeMaJI CKaXD.oil nepeMeHHon BM01I.eJIH ( HanpnMep, $ 480. 46 ).
B. CTaH1lapmaJI OnnISKa- CTaH1I.apmOe O'IICJlOHenne OT K03cfxPHnneHTa perpeccnn
(llBe CTaH1I.apmble omnSKH COCTaBJlJlIOT 95% nOJIHoro mrrepBaJIa BoKpecmocm
K03cfxPHnneHTa perpeccnH).

r. t- value --coomomeHne Ko3¢cPnnneHTa perpeccnn K ero cTaH1I.apmoii omnSKe.
IleAl Bblme tllICJlO, reM JIYlIme( Ko3¢cPnnneHThI Ct-BeJIlltlnHOii Bblme
2. 00, JlBJIJIKYfCJI .. 3BatlIITeJlLllhlMn" na ypoBne nOJlBOThI 95 %).

t - value = Ko3¢cPunUeBT + CTaBllapmoe 01XJlOBeHBe.

.LT. R-Square - npOneBT U3MeBeBnJI Bnp01UOKBLIX neBax , npellCTaBJIeHBaJI B
MOlleJIU perpeccHH.

1. MaKClDlaJIbnaJI BeJIlItIHHa eCTh 100%.

2. IleM Bblme tllICJlO, reM JIYlIme.

!~O



E. C'raWlapmU OIIlllBKa paCqera ( SEE) - CTaJl1(apmoe O1XJIOUeBBe OT

perpeCCllBUbIX OIIlllBOK. qeM UIDKe qnCJIO, "reM nyqme. (IIplIBJIlI3B.'reJIbBO 95 %
perpeCCnBHbIX OIIlllBOK By..ayr npnxo.1lll'IbcJI B npelleJI8X .zmyx C11lB.ll8p1BbIX

OmnBOK).

X. KosqxpnuueHT O'IKJIOUeHIDI ( COV) - 3'ID cOOmOmeBHe CTaBllapmoii OIIlllBIlI

paCqera K cpellHeiJ: IleUe upOll8.XII.

COY = SEE + ave (SP)

V. AHaJlll3 MUOI'OKpamoii perpeccnn.

A. BKJIIOqaer MUOI'OKpambIe Ue3aBHCHMLIe nepeMeHHbIe

E. He3aBHCHMbIMH nepeMeUHbIMH ..aOJDKHbI BbfTh"re, KOTOpbIe omocJI1CJI K

MecmoiJ: CTOHMOC'llI ne..QBIOKDMOC'llI, TO eCTh O'IpaJKaDr cupOC H upeJIJlOXeBBe.

B. ToquoCTh 3aBHCHT OT CJIe.n.yI01IlIIX epmcropOB:

1. HaJIuque llaBHbIX H TOquOCTh

2. OcoBeBBocm MOlleJIH- nepeMeHHbIe, KOTOpLIe BKJIIOqeHbI B MOlleJIb.

3. KaJIBBpOBKa MOlleJIll-l.feTO.ll, nCnOJIb3yeMbIii JIJIJI OnpelleJIeBHJI

KosqxpHIlBeBTOB.
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JIasopaTOpaiUI paSOTa 1l- AHaJIB3 MaoroKpamoil Perpeccnn.

1. OrKPbITh qmilJI APT. SAV.

2. BhISepnTe cnyqan, KOTOpLIe OTBeqaIQT CJIe.llYIOIIlIIM 1pesoBaaWlM :

a OSIIliUI IDIOIIlaLlL >0 ( IIJIoxne .llaaabIe)
TOTAREA

S )J(IIJI. IIJIOIIlaLlL >0 ( IIJIoxne .llaaHLIe)
LIBAREA

B MEEJIHP. =0 ( IICKJIIOqaeT lOJILKO O.LUIB cnyqaii).

FURNISH
r HHllIA =0 ( nCKJIIOqaeT lOJILKO O.LUIH cnyqail)

NISHA
11 UEHA < 60000 (ncKJIIOqaeT llBe nepnepepulI).

PRICE

Data. Select cases.. If Condition is Satisfied.. If. 3aTeM BOii'm BCJIellYIOm;ee BLIpaxeaue:

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

3aTeM npOllOJDKlITh OK. Coosm;eHlle .. Filter On" llOJDKHO nOJIBIIThCH B npaBOM yrJIY aa
BameM 3Kpaae.

3. C11eJIaTh rnCTOrpaMMY neB.

CKOJILKO cnyqaeT UCnOJIL3YeTCJI BamUIll3e?------

CKOJILKO cnyqaeB IICKJIIOqaI<>'OCJI? -------

KaKOBa cpe1lHJIJI neaa OCTaJILHLIX c~aeB ?-----

4. BLI3BaTh paCCeJIHHLIiI rpacpIIK lieB C)KIIJIoil IIJIOm;81lLIO U nOllOmaTh JIIIBllIO
perpeccllu K 118HHLIM.

5. BbI3BaTh perpecclIIo lieu c )KlIJIoil IDI0Ill81lbIO .

Statistics.. Regression•. Linear .•Price BKaqecTBe 38BIICllMoii nepeMeuBoll II LNAREA, B
KaqeCTBe 3aBBcmfOll nepeMeuBoil. 38TeM OK.

LITO TaKOe KOUCTaHT8?----

LITO JIBJIJIeTCJI K03qxpnnlleHT OM LNAREA? ---
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Kaxoil sYll.eT npellUOJlaraeM8JI C1OUMOCTh KBapmpbl C40 Jt ? -

tIro TaKoe R- nallpaT? --

6. CsoBa BbI3BaTh perpeccmo BKJIIOq8JI 30SY, BKaqec11Je se3aBscBMoii nepeMessoft.

tIro TaKOe KOSCTaBTa?----

tIro eCTh K03qxpnuueBT )Knnoii DJIoman.nlLIVAREA?--

tIro JIBJIJIeTCJI KosepepnnueB1OM 30BbI?--

KuoBa sylIeT npellUOJlaraeM8JI croBMOCTh KBapmpbl c 40 M2 , pacnoJloxeBBoii Blose
2?--------

KuoBa 3KBIIBaJIeBTB8JI croIIMOCTh B30se 4?--

B 30se 6 ?----

tIro TaKOe R-nallpaT? ------

7. BbIBeC11I EHsapsyIO nepeMeBBYIO..lJ)IJI paiiosa BJOse 1.

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

Transform. Compute. H3MeSHTe uueppoBoe BhlpaxeBBe sa "I" HsaxaTh sa if...BKJIIOtrnTh
if Case Satisfies Condition and Enter Zone = 1 and click Continue OK. OmemTh OK sa
" Change Existing Variable",

8. lInJI nponepm CBoen paSOThI, BhI30BHTe nepeKpec11lbIe TaSJIBIlbI ZONEI C30soA.

Statistics. Summerise.. Crosstabs Enter Zonel , BK8QeCme nepeMeBBoii BKOJlOBKe, H
ZONE, BKaQecme nepeMessoii pMa

Bce BILllbI C06cmeHHocm B30se llIOJDKBbI BMeTh C1OIIMOCTh ..lIJVI ZONEI OT 1.
Bce lIpyrne nllllbI C06cmeusoC11I lIOJDKBhl BltfeTh C1OBMOCTh..lJ)IJl ZONEl aT O.

9. CaMOCTOJIreJIhSO C03.D.aiiTe noxoJKyIO nepeMeBuyIO.lLlIJI ZONE3.CBOB8 npOBepbTe CBOIO
paso1Y npn noltlOIIlll nepeKpecmoil TaBJlIInhI ..lJ)IJI ZONE H ZONE3.

llpIlMeQaSlle: lI.u 30HbI 2 BDKaKOll BuuapBoil uepeMeBBoil C03.D.8B8ThCJI Be BY.D.eT, T8K KaK

3Ta 30lla BY.D.eT CJIY)KHTh 30uoil CCbIJlKJI.



10. H BUOBen, c03..aai'iTe 'lpeThIO sHnapHYIO nepeMelllJYlO 1IJIJI ZONE 456, .llJllI

pacnOJIOXeBIIH B30Bax 4-6. BcnoMBIITe, 1ITO 3m 'lpH 30RbI B03BIIKJIlI 3KBHBaJIeH'IB0 B
CTOHMOCm paiiOBa.

II. IIpoBepbTe CBOIO paB01Y nepe1lllCJIHB CJIe.llYIOnme nepeMeHHble : ZONE, ZONEI,
ZONE3, ZONE 456.

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

Yse..lUlTeCb, 1ITO nepellfeBHbIe nOCJIe..aOBa'reJIbHbI. Hanpmfep, ecJIII coscmeHHOCTh
HaxO.D.llTbCJI B 30He 3, ZONE3, ..aOJDKHO SbfID "1", HZONE1 B ZONE456, ..aOJDKllbI SbfID
HOJIb. ECJIH coscmeHHOCTh HaxO.llll1bCJI B 30He 2, BCe '!pH SHHapHbIe nepeMeHRbIe ..aOJDKllbI
SbfID HOJIb.

12. OncpoiiTe perpeccHIO, CIIlIMU ZONE B BXOM BZONE1, ZONE3, lONE456.

qTO TaKoe KOHCTaIITa?----

KaKOB Ko3¢cPHIlBem LIVAREA?---

KaKOB K03qxpHIlHem ZONE1?------ ZONE3, -------lONE456?

KaKoii Ey..aeT npelIDOJIaraeMU CTOHMOCTh KBapmpbl 40 M2
., pacnOJIOXeHHOii B 30ne 2.---

KaKOBa 3KBHBaJIell'IllU CTOHMOCTL B30ne 4?----

KaKOBa 3KBHBaJIell'IllM CTOHMOCTh B 30He 6 ?----

qTO 'TaKoe R- KBa..apaT? ---

5IBJIJleTCJI JIB 31'8 MO.1leJlb JIytlme npe.1lblllymen MO.4eJI11?-----

OE'bJlCneHne: ------

13. ECJIn n03BOJIllT npeMJI, npO.4e.naitre TaKOn3KCnepnMeHT, BKJIIOQU .40nOJIBIITeJIbHble
nepeMeHHbIe BperpeCCHOHHon MO.4e.nB. CIpeMIlTeCb UMe1b MO.4eJIb, KOTOpU nMeeT
BbICOKYIO R-KBa..apamyIO CTOIIMOCTh B BnOJIBe pa3yMHa.

KaKOBa Barna OKouqareJIbHU BemrqBHa R-KBa..apaTa?---

14. IIepequcJIlITe JIIOBble .4pyrne .1l0nOJIHBTeJIbHble nepeMeHHble, KOropblX HeT B HaJIIJlIHB,
HO KOTOpble no BarneMy MOIyr nOBJIIIJITh HB R- KBa..apaT.



OB30P BOnpOCOB: KoppeJIJIllIDI n perpecclIJI.

1. KaIClle 113 CJIell}'IOlIlIIX KOppeJUInnOHllbIX K03CfxPnnneuroB YXa3bmaIOT Ha CIIJIbH)'lO

01pIlU8TeJIbuyIO KOppemIUUIO MeXlIY llB}'MH nepeMeHllbIMU:

8. HOJlb
B -.30
B -.80
r 0.90

2. P8CCM01p1lTe CJlellyIDmyIO MOlleJIb perpeccnn:

liena = 5,000 = (310 x LNAREA) - (160 x AGE).

KaKOBa BylleT cromfOCTh llOMa, KOropbIii mfeeT 120 M 2 JKIIJIOH llJIOInaIDI II B03pacT, 40
J1e11

a $ 30,800
B $ 35,800
B $ 42,200
r $ 47,50q

3. AHaJIU3 perpeccnn Cp8B8ThIB8er n8 upHHIlnne MllHIIMU3annll ------ OI.IIIIBOK.

4. IIpellDoJlaraeTCH CJlellYIOInee:

IIepeMeHHaH
Variable
LIVAREA
)KIIJI. nJI.

QUALITY (1-5)
KaqecTBo
AGE
B03pacT

KosqxpnnneHT
Coefficient
145.00

1460.00

-188.00

CraH..a.apmaH omnBKa
Standard error
16.00

249.57

76.42

t-BeJInqnHa.
t-value
9.06

5.85

2.46

MOJKIIO BblTh yBepeHHbIMn n8 95 % , qro np8BllJlbHbIH KosepepunneHT 1lJUI )KIIJIOU
IIJlOW8llH naxOllllThCH Me)Kl[Y -------- U ------------.



5. KaIme nepeMeHll1de JIBIDIIOTCJI" 3UalDlTeJILHDlMU' BMOlleJIB, ua ypoBue 95 % DOJIBOThI

a. )I(UJIaJI IlJIoma...zuJLIVAREA
B Kaqec'ffio/Quality
B B03paCTIAGE
r Bce '!pHIAll three.

6. KaIme ll3 HIDKenpllBelleUHI>1X KpBTepIlil onpellemIlOT nponeHT uepeMeHHoil Be.n:nqBHbI B

upo.n.axrnoil neue, upellCTIlBJIeUBOil B MO.n.eJIlI?

a Ko~~neBT perpeccHH ( B1)

B Ko3<fxPlIllBeBT KOPPeJUlJllIH ( r)
B CTaBllapWaJI OIDHBKa onemrn
r R-Square/ P-KBupaT

P-KBallpaT =. 790.
CTaHllapmaJI OIIIIIBKa oneum = 8,000.
CpellBJlJI nena npOll8JKlI= $ 35, 000.

KaKOB KosqxpmmeBT nepeMeHBoil? ------

8. B BhIme 01l\feqeHHOM npmlepe UpellUOJIaraJI, lITO OIIIIIBKB perpeccHB BbIJIB UOpMaJIbBO
pacUpelleJIeHhI, DpIIBJIB3IITeJIbBO 95 % BY1IYT Be BOJIbme qeM,

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

9. CalflOe Ba:>KHOe 1peEoBaHUe upn pa3paB01Ke sqxpeK'IUBBoil MOlleJIB perpeccHH;

a flnHeuBhIe omomeUllJI
B HOpMllJIbUOe pacnpelleJIeBne UPOlla:>KHhIX neB
B bOJIbmne OB'beKThUUpllMepbI
r TOqBhIe llaBHbIe

10 IlpellUoJIoXllM, lITO MOlleJIb pa3paBOTaUa .llJIJI pernoua, BKO'IOPOM 6 pailOUOB.
CKOJIbKO BnHapHbIX pailoHHbIX nepeMeHBbIX 1l0JDKHO BbITh 'reC'IIIPOB8HO BM01leJIB?
a Tpn
B IIe-fblpe
B IlJlTh
r IIIeCTh
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IDarn no BHe.llpeHBIO CDCTeMbl HaJloroOBJIOXeHIDl, OCHOBaHlloil Ha pbmOQHbIX MeXaml31tfax

on;eHKII Ue.llBIDKBMOC11l.

I. PyKOBO.llC1BO npoerroM D nporpaMMoil.

A. fpynna npoerra.

B. CIpaTerntleCKOe W1aHBpOBaHBe

1. Cmyan;uoBHbm aBaJlU3.

2. YCTaHOBJIeHUe n;eJIeii U 3a.LlaQ.

B. IlJIaHHpOBaBUe U KOH1pOJlb npoerra.

n. ITpe.llBapllTeJlbHble Mepbl.

A. ITpoeKT.

B. .LIeMOHC1pan;nOBHble npoeKThI.

B. Onpe.lleJIeHHe paBoQeil Uarpy3K11 U npOU3BO.llC113eHBbIX CTaBOK.

m. OpraHu3an;uoHHble OBJl3aHHOcm.

A. MeXBe.llOMC1BeHHaJI Koop.llBHaD;WI.

E. CUCTeMbl .llaBHblX.

B. H3yqeHBe pbIBKa D C03.llaHBe MOJleJIeil no On;eHKe.

r. IIpuMeHeHue MOJleJIH , oroop, paBon Ha MeCTaX.

.LI. Onpe.lleJIeHHe HaJlOra.

E. CBOp HaJlOroB.

)IC POJIb HaJloroWlaTeJlbIlJllKOB D qacmoro cerropa.

IV. .LIOlCYMeHTaD;HJI no CDCTeMHblM 1peBOBaBlIJIM, npoeK'IY D npon;ellYPaM.

V. H8Jlnque DeoEXOJlBMLIX pecypCOB.

A. 4>nuaHcnpOBaHBe.

E. llepCOHaJI.



B. KOMnbIOTepHOe OBOpylloBanue n npOIpaltlMhl.

r. Oepllcaoe OBopylloBaaue, TeXIIlIKa, U T. 11.

VI. Hasop n n01lI'OTOBKa nepCOBaJIa.

A. COCTIlBJIeUUe cxeMbIlKapThI.

E. CBOp n nn011 BaUUblX.

B. AHaJln3 U M011eJIUpOBanne.

r. ITpll1lleUenne M011eJIH U OE30p.

D. OT11eJIbUble npOBJIeMbl onemrn.

1. 3eMJIJI ( ropo11CKaJI U CeJIbCKOX03,SIiic'I13euuaJI).

2. KpYJlHbIe npOMbllDJIeHHble UKOMMepqeCKDe npe1lllpIDI'IBJI •

3. 1I.BwKlIMOe lIMymec'I13o.

4. llpnpollHbIe pecypcbI.

VII. COCTIlBJIeHUe K81laC1poBblX KapT.

VIII. CBOp uncpopMannu no 3eMeJIhHbIM yqaCTKaM u 311aUWlM, C0311anne KapTOTeKD.

IX. CBOP, BB011 n aUaJlll3DpoBauue pbmotmoii llHepopManun.

A. llpollaxa.

E. PeIITa IT 11pyme pacxollbl.

B. CymecTBYIOmne c1pOIlTeJlbHble neubl.

X. C03118Hne M011eJIn MaCCOBOll onemrn.

XI. Bne11peune M011eJIU MaCCOBon OneHKD U OB30P npellBapllTeJlbuoii CTOIIMOCTU.

XII. Bblllaqa YBe110MJIeHUll n paEOTa CUaJloronJIaTeJIbIIIUKaMU.

XIII. 3anepmeHue paBOThI no OneHKe n COCTIlBJIeUUe UaJlOroBblX cnUCKOB.

A. llpUBIIJIemu.

fA



'lwU[!(ipwg[jbp~ Q[jwhwmnu1

OqUlwqnpobg hbmujwl[! 1 - 7 hwpgbpnut

1 2
LnJ1l1m4 n! Ubo owuwop

n!

3
~bqn,g bo ~wo

~W(lol1,g !mubo

4
Ubo owuwl1p

Wjn

I
I
I
-

1. Ul1lljn'",g IlWU[!GpwgGbl1[! Zlbq hwtlw(l hwtSbll1 t}1G: _

2. Ul1lljn'",e Zlb(l 4w(lo}1,gml IlWU[!upwgGb(l[! oqlJlw\.Jwl1 tl1G U Lqwl1nLuw~mtl t}1[j
~wI1Unl1lJlbllb\.JmpjmGGbp: _

3. UPlljn'",g Ilm,g fl llfltSw~f1 tpg hwu~wGwL I').WU[!GpwgGbpp nGpwg,gnLl1
Gbp~wJwgtlwo zm~wjp L. I1wuuwjwqwG qGwhwlJlowG qnGgoLqgnwGbn[!: _

4. Unl').Jn'"g I').nlg n tlptSwqp tl1g hwuqwOwl I').wunOpwgGbnp [!GpwggnLtl
Obn~wjwgtlwo tl}1tSw\.Jwqpwqwu llbpnl').Obpn· UbPWDjWL pwql1w4n wuqnt.lln: _

5. UPlljn'",g (SPSS) hwtlw4wP~WJPu opwq}1nn Zlop 4wpop.Qnll wpl').jnLuwllbm t
(qnf1bll uhbZLO t oq.LOwqnpobU: _

6. Uf1l').jn'",e :Jbn ~wpop,entl hwllw4WPq.!WjPU LwpnpwlJlnppwJP llw{lctmpJnLuub{lO
oql1lw4W(l t}10: _

7. UPIlJn'",g flnL,e \.JgwOl"wuwjp,e llwuuw4gol wJI'). I').WU[!upwgGbPI1 pbllw[j
2wnmGw~nllWjL I').wun[jpwg[j0Pf1: _

8. t"G(n :Jbq I').nLP b4wl[ I').wuOGpwgGbpmtl pnlnppg ZWLO:

11.U{ll').jn-g 'lnLg 4wpomll bg. np ~WjWUIJlWUn 4Wnnll t L. lLIolJl,e t ppwqwGwgGp
2nL4WjW\.JW[j wpetb,entl qnLJgp hWP4WJP[j hwllw4W{lQl!, pG!1LI0U ,eGuwp~t.lbg

I').wunGpwguonfl etwllwOw~: .


