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Introduction to agricultural statistics
using SPSS

0 Why is statistics important in agriculture?
0 S.PS.S.

= Data collection

Data entrance

Data description
Summary statistics
Reliability analysis
Validity test

Qualitative research
Categorical data analysis
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Why Is statistics important in
agriculture?

o Data and numerical information have played a very
Important role in the growth and development of
agriculture, especially in the developed countries.

0 In agrarian countries, like Greece and Egypt, the
utility of agricultural statistics Is even more
Important, though it has not been utilized
adequately so far.

0 In academic institutions ... research activities
and findings (papers) have to be justified.
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Why Is statistics important in

agriculture?

0 The agriculture of a place is the result of many
forces (physical, social, cultural, eco-nomic,
Institutional, technological, political and
psychological) interacting upon each other and,
therefore, the growth, development and problems
of agriculture cannot be solved by fractional and
Isolated approaches.

o In overcoming these problems, a multidisciplinary
approach is required and a large body of data is to be
Incorporated In any project of research.
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o In order to understand the nature of
agricultural statistics more fully, they may
be classified into the following major
categories:
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Categories

Land utilization and irrigation

Forestry.

Agricultural production

Agricultural prices

Socioeconomics, demographics and structural issues of rural
life

Marketing and agricultural economics

Health issues

Weather and climate

0 Forecasts
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The key areas utilizing agriculture

statistics are

health policy

food security

food safety

natural resource use

renewable energy production

environmental economics and climate change

crisis management during diseases and natural disasters

long-term viability and competitiveness of agri-business and the agri-
value chain

rural development
o International competitiveness in trade

O O O O O 0 0O 4d

O
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Why S.P.S.S.?

0 SPSS is used extensively in business, government and
academia.

o It is a statistical analysis package that allows the in deptth
analysis of large amounts of data.

o Itis very useful for discovering correlations between different
variables.

o It can be used to make statistically valid forecasts for future
events or results.

Aristotle University of ILHAM-EC - Trainingin ltaly, 8
Thessaloniki Sassari, 22-24 January 2018



—!
Benefits of SPSS

0 Statistical analysis can be conducted using
two main methods.

o One is simply by using a generalized
spreadsheet or data management program

such as MS Excel or through using a
specialized statistical package such as SPSS.
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Here are key reasons why SPSS is the
best option to use

Effective data management

Wide range of options

Better output organization

Tables and figures

Categorical data / Survey analysis

No need for deep knowledge of statistics
Publish a paper

O O O O O O 0O
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SPSS- ®
SAS-

MATLAB- ®
R- o

Java-
Statistica- -
Stata- -
Minitab -
Hadoop-
Systat-

JMP
Statgraphics
WEKA

Python
RapidMiner
Spotfire

) NIME
Enterprise Miner
Salford Systems
SPSS NModeler
Tableau

EN

Software

Angos:
Julia-
Lavastorm-
Actuate-
Pentaho-
AintCSS -
eryx-
Alpine-

20000 40000 60000
Number of Scholarly Articles Found

SPSS led the pack with over 75,000 citations in
scientific papers, which were culled through a search
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S.P.S.S. is more suitable for
In depth data analysis.
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Questionnalre

0 Sample questionnaire

Name: Today's date:

Address:

City. state. zip:

Telephone: home ( ) - Date of birth:

work ( ) - Sex (circle): Female Male

Background

1. Ethnic origin (check only one):

J White not Hispanic U Asian or Pacific Islander
1 Black not Hispanic U Filipino
] Hispanic J American Indian/Alaskan Native
W Other:
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UZB_2016/sample questionaire.pdf
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Designing questionnaires

0 Start the questionnaire with a statement about
the rationale behind the survey;

1 knowing the context of the survey makes it
easler for the respondents to provide
meaningful answers
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Statement of your rationale

For example:

0 This is a survey of energy consumption within the domestic setting. It will
gather data on the types of fuel-source used, the number of devices owned
and the number of occasions each device is used within a specified
timeframe. This data will be used to extrapolate peak-time energy
demand.

o This questionnaire will gather data about public transport in Newark and
surrounding villages. The data will be used to design new routes and
services that will better meet the needs of the local community.

o This survey is looking at communication device interfaces and their
suitability for use in the new communication technologies currently being
developed. Your experience, either good or bad, of existing technology
interfaces will help us to create better products in the future.
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Demographic data

o It is quite common to begin with, questions about demographic data,
statistics concerning human populations or a segments of the human
population, broken down by age, gender, religion, ethnicity, marital status,
Income, post code, etc.

o Collect this data if it is required, but don’t collect it for the sake of it. If
you don’t need it, don’t ask for it.

3. Are you currently (check only one):

J Married J Separated J Widowed
J Single J Divorced
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Sample size calculator

0 http://www.raosoft.com/samplesize.html
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http://www.raosoft.com/samplesize.html

| Biselogi. & Technob.. M ARM.. () Cimate|l. ¢ Doodlet. | (7] Pockee|.. 43 TukishAl. W SPSS-Wi. | O iketscal. % Succesfu. O Samp. X+ - X

PN .5 comsamplesizeren 3¢ Qseans TEER X

Eh Most Visited B Zto Mordpt - Euavbic:.. ﬂ, Getting Started & uco Registry - Assess.., B https//www.youtube...

"\» R a O S Oft@ sample size calculator

What margin of error can you accept? % The margin of error is the amount of error that you can tolerate. If 90% of respondents answer yes, while 10% answer no, you may be able to tolerate a larger
amaunt of error than if the respondents are split 50-50 or 45-55.

5% is @ common choice
Lower margin of error requires a larger sample size.

What confidence level do you need? % The confidence level is the amount of uncertainty you can tolerate. Suppose that you have 20 yes-no questions in your survey. With a confidence level of 95%,
you would expect that for one of the questions (1in 20), the percentage of people who answer yes would be mare than the margin of error away from the true

answer. The true answer is the percentage you would get if you exhaustively interiewed everyone.

Higher confidence level requires a larger sample size.

What is the population size? How many people are there to choose your random sample from? The sample size doesn't change much for populations larger than 20,000.

Typical choices are 90%, 95%, or $9%

If you don't know, use 20000

What is the response distribution? % For each question, what do you expect the results will be? If the sample is skewed highly ane way or the atherthe population probably is, too. If you don't

Leave this as 50% know, use 50%, which gives the largest sample size. See below under More information if this is confusing.

This is the minimum recommended size of your survey. If you create a sample of this many people and get responses from everyone, you're more likely to get a

Your recommended sample size is 17
correct answer than you would from a large sample where only a small percentage of the sample responds to your survey.

Online surveys with Vovici have completion rates of 66%!

Alternate scenarios
With a sample size of |1E|D ‘ ‘EDEI ‘ With a confidence level of ‘95 ‘ ‘99 ‘
Your margin of error would be 9.78% 6.89% 562% Your sample size would need to be 267 i 643

Save effort, save time. Conduct your survey online with Vovici.

Mare information
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Conduct the survey

o Once you have decided on your sample group you then need
to decide on your data collection model.

00 The main models are:
Personal Interviews
Telephone Surveys
Mail Surveys
Email surveys
Internet/web delivered surveys
0 Each of these methods has advantages and disadvantages
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I k SFroneg Disagree [Undecided| Agree Stangly
I el ‘ :a e Disagree Agree

Scale Week is a worthwhile feature
on The Research Bunker Blog. O O O . O

| would like to read more

posts about survey rating scales. O O O O .

Vance Marriner is, without a doubt,

the most insightful contributor . O O O O

to The Research Bunker Blog.

SFroneg Uigesidad Strongly
Disagree Agree

(1) (2) (3) (4) (5) (6) (7)

Strongly

: Moderately| Mildly Uridecided Mildly  [Moderately Agree Strongly
Disagree

RiSqBfee Disagree | Disagree Agree Agree ABres

(1) (2) (3) (4) (5) (6) (7) (8) (9)
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Likert type scale

product A  product B
wery satisfied 30 25
qQuite satisfied 30 20
neutral 20 40
quite dissatisfied 10 10
vary dissatisfed 10 5
miEan 36 15

Aristotle University of
Thessaloniki

How often during the day do
you eat chocolate?
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Types of variables

Variable

Numeric Categorical

1. ) - )
Continuous Discrete Ordinal Nominal
r r h o
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Reliability and item analysis

0 Reliability refers to the extent to which a scale produces
consistent results, if the measurements are repeated a
number of times.

o0 The analysis on reliability is called reliability analysis.

0 Reliability analysis is determined by obtaining the proportion
of systematic variation in a scale, which can be done by
determining the association between the scores obtained from
different administrations of the scale.

o Thus, if the association in reliability analysis is high, the scale
yields consistent results and is therefore reliable.
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Cronbach's Alpha (o) using SPSS

Statistics

1 Cronbach's alpha Is the most common
measure of internal consistency ("reliability").

o It 1s most commonly used when you have
multiple Likert questions In a
survey/questionnaire that form a scale and
you wish to determine If the scale is reliable.
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Example

o Aresearcher has devised a nine-guestion guestionnaire to
measure how safe people feel at work at an industrial
complex.

00 Each question was a 5-point Likert item from "strongly
disagree" to "strongly agree".

o In order to understand whether the questions in this
questionnaire all reliably measure the same latent variable

(feeling of safety) (so a Likert scale could be constructed), a
Cronbach's alpha was run on a sample size of 15 workers.

Aristotle University of ILHAM-EC - Trainingin ltaly, 25
Thessaloniki Sassari, 22-24 January 2018



—!
Procedure via SPSS

0 In SPSS Statistics, the nine questions have
been labelled Qul through to Qu9.

1 The eight steps below show you how to check
for internal consistency using Cronbach's
alpha In SPSS Statistics.

1 At the end of these eight steps, we show you
how to interpret the results from your
Cronbach's alpha.
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Click Analyze > Scale > Reliability Analysis...
on the top menu, as shown below:

Cronbach’s alpha.sav [DataSet5] - IBM 5PS55 Statistics Data Editc

File Edit Miew Data Transform Analyze Graphs Utilities Add-ons  Window  Help

= i = Reports L ] ﬂﬂ oA EEz==y .'i__ Al
% - =) - Descriptive Statistics b d 4 ﬁ Es==si QZE‘ — KL
|?*dI el |5 Compare Means 3

Qut || Quz2 General Linear Model F | Qub || Qub || Qu7 || Qud ||
| 1 | 3 Generalized Linear Modelsk 4 4 4 4
| 2 | 6 Mixed Models > 2 3 3 3
| 3 | 5 Carrelate » 3 3 2 3
| 4 | 4 Regression » 3 6 5 6
| s | 4 Loglinear k 5 6 5 6
| z | 6 Classify r 3 3 2 3
| ! | 6 Dimension Reduction r f ? ? 4
I 2 I Z Scale | * | [ Reliability Analysis... 2
| 10 | 6 ﬂ”””ara_me"'CTESts - Multidimensional Scaling (ALSCAL)... 4
| 11 | 5 Forecasting r 5 1 1 5
[ 12 | 6 Sunival . 3 2 3 2
| 13 | 6 Multiple Response k 3 3 2 3
| 14 | 6 ) simulation... 2 3 4 4
| 15 | 5 Quuality Contral 2 3 4 4 5
| 16 | 4 ROC Curve... 4 5 4 4
| 17 | 6 3 3 3 2 3
| a0 | ~ . . - . . A A




|
You will be presented with the Reliability

Analysis dialogue box, as shown below:

Scale label:

() e (Bosn) oncn) e ]
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Transfer the variables Qul to Qu9 into the Items: box. You can do
this by drag-and-dropping the variables into their respective
boxes or by using the button.

You will be presented with the following screen:

Model:

Scale label:
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0 Leave the Model: set as ""Alpha'', which represents Cronbach's alpha
In SPSS Statistics.

0 Click on the (sasies.] , Which will open the Reliability Analysis:
Statistics dialogue box, as shown below:

~Descriptives for ~Inter-ltem
Item Correlations
Scale Covariances
Scale ifitem deleted

rSummaries rANOWVA Table
Means ® Mone
Variances © F test
Covariances (@) Friedman chi-sguare
Carrelations © Cochran chi-square

Hotelling's T-square Tukey's test of additivity

Intraclass correlation coefficient

Model: |Twcn—'.“.’a}fr-.-1ixed '| Type: |Cr_‘|nsistency

Confidence interval: (95 % Testvalue: |0

(Continue)_cancet J|_Heip
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Select the Item, Scale and Scale if item deleted options in the
—Descriptives for— area, and the Correlations option in the —
Inter-ltem— area, as shown below:

~Descriptives for rinter-ltem
[ Item
Scale Covariances
Scale if item deleted

CSummaries rAMNOVA Table
Means @ None
Variances © Ftest
Covariances © Friedman chi-square
Correlations © Cochran chi-square

Hotelling's T-square Tukey's test of additivity

Intraclass correlation coefficient

Model: |T'-m'l:|-'.“':'a'y' Mixed '| Type: |CDI‘ISiStEI‘IC}'

Confidence interval: |95 %  Testvalue: |0

(Contnue )[_Cancel |_te |

Aristotle University of ILHAM-EC - Trainingin ltaly, 31
Thessaloniki Sassari, 22-24 January 2018



Click the [exinee] button. This will return you
to the Reliability Analysis dialogue box.

Click the [e<]Jbutton to generate the
outpult.
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SPSS Statistics Output for Cronbach'’s
Alpha

o SPSS Statistics produces many different tables. The first important table is
the Reliability Statistics table that provides the actual value for
Cronbach's alpha, as shown below:

Reliability Statistics

Zronhach's
Alpha Based
an
Craonbach's standardized
Alpha ltems M oof ltems
8045 FYh g

From our example, we can see that
Cronbach's alphais 0.805, which indicates a
high level of internal consistency for our scale

with this specific sample
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ltem-Total Statistics

0 The Item-Total Statistics table presents the "Cronbach's

Alpha if Item Deleted" in the final column, as shown below:

ltem-Total Statistics

Scale Corrected Sguared Cronbach's
acale Mean if Variance if [tern-Total Multiple Alpha if ltem
ltern Deleted ltern Deleted Correlation Correlation Deleted

2 2420 450249 B33 Ralals TET
Q2 23483 47 352 A20 Ba1 .Fa3
Qw3 2407 46,638 B54 .44 TET
g 2340 47114 551 823 T4
NI 2360 51.247 384 Aa7a sl
GG 24 .47 506495 are B3 a0z
Cuv 2407 45210 B4 JTT Jrn
Qs 24.20 56457 128 91 823
Qs 2407 45210 584 10 .

Aristotle University of

Thessaloniki
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Validity test

o Validity refers to how well a test measures
what It Is purported to measure.

o While reliability is necessary, it alone is not
sufficient. For a test to be reliable, it also needs to be
valid. For example, if your scale is off by 1 kgr, it reads
your weight every day with an excess of 1 kgr. The scale
IS reliable because it consistently reports the same weight
every day, but it Is not valid because it adds 1 kgr to your
true weight. It is not a valid measure of your weight.
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What are some ways to improve validity?

o Make sure your goals and objectives are clearly defined and
operationalized.

0 Match your assessment measure to your goals and objectives.
Additionally, have the test reviewed by a group of experts to
obtain feedback from an outside party who is less invested in
the instrument.

0 Get experts involved; have the experts look over the
assessment for troublesome wording, or other difficulties.

o If possible, compare your measure with other measures, or
data that may be available.
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Statistical hypotheses

0 A hypothesis test is a statistical test that Is used to determine
whether there is enough evidence in a sample of data to infer
that a certain condition is true for the entire population.

00 Ahypothesis test examines two opposing hypotheses about a
population: the null hypothesis and the alternative hypothesis.

o The null hypothesis is the statement being tested. Usually the
null hypothesis Is a statement of "no effect™ or "no
difference".

o The alternative hypothesis is the statement you want to be
able to conclude is true.
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p-value

01 Based on the sample data, the test determines whether to
reject the null hypothesis. You use a p-value, to make the
determination. If the p-value is less than or equal to the level
of significance, which is a cut-off point that you define, then
you can reject the null hypothesis.

0 Acommon misconception is that statistical hypothesis tests
are designed to select the more likely of two hypotheses.
Instead, a test will remain with the null hypothesis until there
IS enough evidence (data) to support the alternative
hypothesis.
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Examples

0 Examples of questions you can answer with a

hypothesis test include:
Do male and female differ in their level of agreement?
Do educational level differ in terms of income

Is there any statistical relation between age and
Innovative behavior?
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http://learningstore.uwex.edu/pdf/G3658-04.pdf
http://learningstore.uwex.edu/pdf/G3658-04.pdf
http://learningstore.uwex.edu/pdf/G3658-04.pdf

Thank you !
e\

tassosm@auth.gr e

http://rural-lab.agro.auth.gr/itlham-ecl.pdf
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