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related to 
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Major Natural Rubber Exporters and Importers (2019)

Share of World Concentrated Latex Exports

Share of World Ribbed Smoke Sheet Exports

Source: https://www.krungsri.com/en/research/industry/industry-outlook/Agriculture/Rubber/IO/io-rubber-21



Global Natural Rubber Prices 
and Ending Stock

Source: https://www.krungsri.com/en/research/industry/industry-outlook/Agriculture/Rubber/IO/io-rubber-21

In fact, almost 90% of rubber production in 

Thailand is produced by the rubber 

smallholders. 

• Specifically, smallholder farmers growing 

rubber in monocultures often suffer 

income risk due to economic volatility. 

• With a research question, Do they should 

diversify their farm incomes by adopting 

intercropping rubber or agroforestry?



Decision-making Factors 

influencing the adoption of 
the RBIS approach 

A rubber mono-cropping 
system (RMCS)



Introduction

The rubber prices in domestic market in Thailand tend to fluctuated over time due to cyclical movements in the world market 



Introduction to 

a Logistic Model



Categorical Response Variables

❑ Binary Response
BUY

NOT BUY
✓ Whether or not a person buys: Y

SUVIVES

DIES
✓ Success of a medical treatment Y

❑ Ordinal Response

✓ Opinion poll responses Y
AGREE

Neutral

DISAGREE



Categorical Response Variables

• In this class of models, we consider the 
case where the Dependent variable can 
take the value of 0 or 1. They are often 
termed Dichotomous variables

• The literature on this type of model is 
extensive, it can include cases where 
there are more than 2 possible 
outcomes, however we are only 
covering an introductory section of this 
area or econometrics.

• These types of model tend to be 
associated with the Cross-Sectional 
Econometrics rather than time series.

Decision-making Factors 

influencing the adoption of 
the RBIS approach 

Y=1 Y=0 



Adoption of RBIS
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The Dependent variable has two values,   
• the value 1 has a probability of p and
• the value 0 has a probability of (1-p)

This is known as the Bernoulli Probability 
Distribution. In this case the Expected Value of a 
random variable following 
a Bernoulli distribution is the probability the 
variable equals 1. Since the probability of p must lie 
between 0 and 1, then the expected value of the 
dependent variable must also lie between 0 and 1.
The Error term is not normally distributed, it also 
follows the Bernoulli distribution.
The variance of the error term is heteroskedastistic.
The variance for the Bernoulli distribution is p(1-p), 
where p is the probability of a success.
The value of the R-squared statistic is limited, given 
the distribution of the LPMs. 

Possibly the most problematic aspect of the LPM 
is the non-fulfillment of the requirement that the 
estimated value of the dependent variable y lies 
between 0 and 1.

of the Linear Regression



Which function is preferred to classify the dataset (Y) as shown ??

Function 1: Linear Model  
It’s not really to interpret Y.

Function 2: Polynomial Model
It’s not really to interpret Y.

Function 3: Logistic Model
It’s precisely to interpret Y.



The Logit Model

• The core criteria around the problems referred 
to the Bernoulli distribution.

• This needs the apply of a ‘S’ Shaped Curve, 
which is similar to the cumulative distribution 
function (CDF) of a random variable.

• The CDFs used to represent a Discrete variable  
are the logistic (Logit model) and normal (Probit
model).

CDF
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The Logit Model

• In a case of the probability y = 1, 
the cumulative logistic distribution 
function is expressed as: 
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• The Cumulative Logistic Distributive Function can then be written as:
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The Logit Model



• Probability Function of the Logistic Model

Pr(𝒀 = 𝟏) =
𝟏

𝟏+𝒆−β𝒙′
Probability to Event: Pr(Y=1):

𝟏+𝒆−β𝒙′

𝟏+𝒆−β𝒙′
-

𝟏

𝟏+𝒆−β𝒙′
=

𝒆−β𝒙′

𝟏+𝒆−β𝒙′
Probability to Non-Event: 1- [Pr(Y=1)]:

To consider the odd ratio:

Pr(Y=1)
1− [Pr(Y=1)]

=
1

1+𝑒−𝛽𝑥′
/ 

𝑒−𝛽𝑥′

1+𝑒−𝛽𝑥′

=
𝟏

𝟏 + 𝒆−β𝒙′
𝟏 + 𝒆−β𝒙′

𝒆−β𝒙′
*

=
𝟏

𝒆−β𝒙′

= 𝑒𝛽𝑥′

Pr(Y=1)

1− [Pr(Y=1)]
= 𝑒𝛽𝑥′

log
Pr(Y=1)

1− [Pr(Y=1)]
= exp 𝑒𝛽𝑥′

Taking a logarithm;  

log
Pr(Y=1)

1− [Pr(Y=1)]
= βx’

The likelihood that an event will occur over    
the likelihood that the event will not occur.  



Hence, the odd ratio can be expressed  by relevant determinant factors

จาก  log
Pr(Y=1)

1− [Pr(Y=1)]
= βx’

log
Pr(Y=1)

1− [Pr(Y=1)]
= β1X1 + β2X2 + …….+ βnXn

the Odd ratio = β1X1 + β2X2 + …….+ βnXn

✓ OR >1: Predictor    ,Probability of event occurring  

✓ OR <1: Predictor    ,Probability of event occurring 



The Multinomial Logit Model

• The target variable has three or more nominal categories without 
ordering, such as predicting that which superstar is more 
preferred, which food is more preferred, predicting the type of tree. 
The Multinomial Logit Model replies on characteristics as: 

𝑷 𝒄𝒉𝒐𝒊𝒄𝒆 = 𝒋 ቚ𝒛𝒊𝒕,𝒊,𝒕 =
𝐞𝐱𝐩(𝜶𝒋 + 𝜸𝒋

′ , 𝒛𝒊𝒕)

σ
𝒋=𝟏
𝑱(𝒊,𝒕)

𝐞𝐱𝐩(𝜶𝒋 + 𝜸𝒋
′ , 𝒛𝒊𝒕)



The Multinomial Logit Model

• A Relative Risk Ratio (RRR) is used to express the probability to the event 
occurring instead of the OR.  

• The RRR of a coefficient indicates how the risk of the outcome falling in the comparison group 
compared to the risk of the outcome falling in the referent group changes with the variable in question.  
An RRR > 1 indicates that the risk of the outcome falling in the comparison group relative to the risk of 
the outcome falling in the referent group increases as the variable increases.

Dependent Variables 
11: Perennial plant
22: Fruit
33: Vegetable 

11 VS 22 (reference=33)
11 VS 33 (reference=22)
22VS 33 (reference=11)

Yi

https://stats.idre.ucla.edu/stata/output/multinomial-logistic-regression/

reference



Conduct and 

Interpret 

a Logistic 

Regression



The dependent variables is defined as Dichotomous variables

Yi

1, if RMCS planters decide to operate RBIS in the next 5 years

0, otherwise

Methodology

I To explore the decision-

making factors influencing 
the adoption of the RBIS

The explanatory variables 

The multiple Logistic regression:

𝒍𝒐𝒈𝒊𝒕 𝒀 = 𝜷𝟎 + 𝜷𝟏 𝑹𝑼𝑩_𝑴𝑬𝑴 + 𝜷𝟐 𝑺𝑬𝑪𝑶𝑪 + 𝜷𝟑 𝑹𝑼𝑩𝑳𝑨𝑵𝑫 + 𝜷𝟑 𝑹𝑼𝑩𝑳𝑨𝑵𝑫

+𝜷𝟒𝑰𝑵𝑻𝑬𝑹𝑪 + 𝜷𝟓 𝑹𝑼𝑩_𝑬𝑿𝑷 + 𝜷𝟔 𝑹𝑹𝑨𝑭 + 𝜷𝟕 𝑲𝑵𝑶𝑾𝑳𝑬𝑮 + 𝜷𝟖 𝑨𝑻𝑻𝑬𝑵𝑫



The crops were divided into three categories: 

Methodology

II
To investigate the variety 

of inter-crop grown on 
rubber lands. 

The Multinomial Logistic regression:

1. Perennial Plants

2. Fruit trees

3. Home-grown

Yi

𝒍𝒐𝒈𝒊𝒕 𝑨
𝑷(𝒈𝒓𝒐𝒖𝒑𝟏)

𝑷(𝒈𝒓𝒐𝒖𝒑𝟐)
= 𝜷𝟎 + 𝜷𝟏 𝑹𝑼𝑩_𝑴𝑬𝑴 + 𝜷𝟐 𝑺𝑬𝑪𝑶𝑪 + 𝜷𝟑 𝑹𝑼𝑩𝑳𝑨𝑵𝑫 + 𝜷𝟑 𝑹𝑼𝑩𝑳𝑨𝑵𝑫

+𝜷𝟒𝑰𝑵𝑻𝑬𝑹𝑪 + 𝜷𝟓 𝑹𝑼𝑩_𝑬𝑿𝑷 + 𝜷𝟔 𝑹𝑹𝑨𝑭 + 𝜷𝟕 𝑲𝑵𝑶𝑾𝑳𝑬𝑮 + 𝜷𝟖 𝑨𝑻𝑻𝑬𝑵𝑫



Results



Results



Results



STATA Tutorial 

in Binary and 

Multinomial 

Logistic models











Thank You

Questions please


