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Our LNOB analysis is composed of two major elements. The first is Classification and Regression Trees, and the second is the Dissimilarity index. In today’s session we will explore Classification and Regression Trees, CART for short, which makes up the majority of our analysis. In session 2 tomorrow, we will focus on the Dissimilarity Index. For today, our main goal is that everyone understands this complex yet useful algorithm, so if at any point you have a question again please feel free to use the chat box to ask and either myself or a colleague will answer the question for you.
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What is LNOB Analysis?

Basic Assumptions

• Access to key services and 
opportunities should be 
universal.

• Individual circumstances should
NOT impact access.

Steps of LNOB Analysis

• Step 1: Who is being left behind?

• Step 2: Why? Prioritization and 
analysis

• Step 3: What? What Should be done?

• Step 4: How? How to measure and 
monitor progress?

• Step 5: Advancing accountability for 
LNOB



ESCAP LNOB Platform

Opportunity/ Barrier Reference 
population Related SDG Indicator 

Access to basic water

All households

1.4.1 & 6.1.1 Proportion of population using safely managed drinking water services 

Access to basic sanitation 1.4.1 & 6.2.1 Proportion of population using safely managed sanitation services, including a hand-
washing facility with soap and water 

Access to electricity 7.1.1 Proportion of population with access to electricity
Access to clean fuels 7.1.2 Proportion of population with primary reliance on clean fuels and technology

Ownership of bank account 8.10.2 Proportion of adults (15 years and older) with an account at a bank or other financial 
institution or with a mobile money-service provider

Need for family planning met 
with modern methods

Women between 
15-49 currently in 

union

3.7.1 Proportion of women aged 15-49 years who have their need for family planning satisfied with 
modern methods

Skilled birth attendance

Women between 
15-49 ever given 
birth in the last 5 

years

3.1.2 Proportion of births attended by skilled health personnel 

Completion of secondary 
education

Household member 
aged 20-35  

4.1.1 Proportion of children and young people: (a) in grades 2/3; (b) at the end of primary; and (c) at 
the end of lower secondary achieving at least a minimum proficiency level in (i) reading and (ii) 
mathematics, by sex

Completion of higher 
education

Household member 
aged 25-35 

4.3.1 Participation rate of youth and adults in formal and non-formal education and training in the 
previous 12 months, by sex

Sexual or physical violence 
experienced (BARRIER)

Ever married 
women 

5.2.1 Proportion of ever-partnered women and girls aged 15 years and older subjected to physical, 
sexual or psychological violence by a current or former intimate partner in the previous 12 months, by 
form of violence and by age

+ 5 more 

Opportunities and barriers



ESCAP LNOB Platform
Circumstances

Wealth 
• Bottom 40
• Top 60

Age group 
• 15-25
• 25-49
• 50+

Residence
• Urban
• Rural

Minority
• Ethnicity
• Religion
• Language

Education
• Primary
• Secondary
• Higher

Sex
• Male
• Female

Intersectionality 

Disability 
• w/o severe 

disability



ESCAP LNOB Platform

• Highlights inequalities in SDG indicators at national and subnational levels.

• Identifies groups that are furthest behind in SDG indicators based on their shared
circumstances.

• Helps policymakers understand whom to prioritize for interventions to reduce
inequality of opportunity.

• Monitors gaps and inequality in SDG achievements and can support VNRs.

https://lnob.unescap.org/



Technical R Training for the 
Leaving No One Behind (LNOB) 

Methodology

Classification and Regression Trees (CART)
Session 1: Theory

Presenter Notes
Presentation Notes
Our LNOB analysis is based on two empirical methodologies.. The first is Classification and Regression Trees, and the second is the Dissimilarity index. In the first session we will explore Classification and Regression Trees, CART for short, which makes up the majority of our analysis. Sejal will then take you through the R file to prepare our MICS data for CART analysis. I’ll then have the pleasure of taking you through the CART algorithm and see some results.Once we complete CART, we’ll then move to the Dissimilarity Index. The main goal of this session is that everyone understands this complex yet useful algorithm, so if at any point you have a question again please feel free to use the chat box to ask and either myself or a colleague will answer the question for you.



Classification and Regression Trees
History of CART

The Classification and Regression Tree algorithm, also
known as CART was published in 1984 by Leo Breiman,
Jerome Friedman, Richard Olshen, and Charles Stone.

Presenter Notes
Presentation Notes
The origins of CART go way back and there are traces of the algorithm in various publications, but it was officially launched as an algorithm in 1977 by three professors in the Statistics department of University of Berkeley and Stanford University. In 1984 we saw the first official CART software which was a revolution in the world of algorithms. This is because in theory CART is very simplistic, however computationally it is complex and to do it manually would take ages. Today, CART is one of the most used methods for data analysis.  Along with upgrades to statistical software, the algorithm has also expanded in its capacity for adaptability and accuracy, making it a very useful method of analysis. Though it is just one word, CART is an umbrella of many different types of analyses that can be used. Today we will focus on the one that we use for the LNOB analysis.



Classification and Regression Trees
Machine Learning & CART

CART methodology can be seen as a way that follows
an intuitive decision process. Therefore it is also
referred to as Decision Trees.

Do you want to 
identify  who are 
furthest behind in 

access to 
electricity?

yes

no

Yes, take the 
training

Do you want to 
identify who 
are furthest 

behind in other 
indicators? 

yes

no

Yes, take the 
training

Do you want
to learn 

something 
new?

yes

no

Yes, take the 
training

No, do not take 
the training

Should you take the LNOB 
Methodology Training?  

Presenter Notes
Presentation Notes
CART can be seen as a way to follow intuitive decision process. That is why it is often referred to as Decision Trees. To start off with, here is a very simple map giving you a glimpse of the thought process behind a decision tree. [read the bubbles in the slide] ... hopefully you all fell in the YES bubbles.



Classification and Regression Trees
Classification versus Regression

Classification And 
Regression Trees

(CART)

Classification Trees

Regression Trees

• Decision trees 
with categorical 
variables

• Decision trees  
with numerical  
variable

Presenter Notes
Presentation Notes
Classification and Regression Trees are made up of two major categories: Classification Trees and Regression Trees. Classification trees work with models that use categorical variables. Regression trees work with numerical variables. In our analysis we use regression trees where we look at the percentage access of a country and groups within that country. To the right you can see a standard decision tree, our analyses are run in R and this is the output from the R program. Soon you will be happy to see that we have changed the trees so that they are easier to interpret and hopefully easier on the eyes.



Classification and Regression Trees
Roots of our LNOB Trees

Bagged Decision Trees

Random Forrest

Boosted Decision Trees

CART Gini impurity

Information Gain

Analysis of Variance (ANOVA)

Over-fitting 

Presenter Notes
Presentation Notes
CART is the umbrella term for various methodologies for analyzing data. These different methods guide the intention behind the decision trees. For instance, for predictive modeling, often random forest is used. In our case, we are sorting through data and using it to find statistically significant splits within the data. So for our trees we focus on the following parameters…



Classification and Regression Trees
Roots of our LNOB Trees

Regression

Binary Trees Analysis of Variance (ANOVA) 

Splitting Criterion

Presenter Notes
Presentation Notes
You can think of these as the roots of our tree. The roots of our tree first include regression. In our LNOB trees we are creating regression trees that are calculating the average access rate at every node of the tree. Second, our trees are Binary, which means that each branch splits into a maximum of 2. Third, we decide how our trees are being split. In our case we use the Analysis of Variance, also known as ANOVA. ANOVA uses the sum of squares method for splitting the data to identify the highest variance. And lastly, we define and use a splitting criterion  to check to see if a node can be split any further. These elements together create the roots of our LNOB trees.



Classification and Regression Trees
Splitting Criterion - ANOVA

Analysis of Variance (ANOVA) is given by the following equation. The algorithm
compares the variance of the parent node to its children to see if the split has changed
the average input attribute in a statistically significant way.

*Different calculations are used for Variance. References may be made 
to Sum of Squares, Sum of Square Differences, Sum of Square Errors.

Presenter Notes
Presentation Notes
Though it isn’t important to understand this formula inside and out, we feel it is important to keep note of it so we are all aware of how the algorithm is actually calculating variance. When we use statistical programs such as R, the ANOVA algorithm is automatically calculated in the program itself. However, it is important to note the calculations being used in ANOVA are the sum of squares which some of us may already be familiar with. If not, it is also okay to view variance as a calculation of how much difference exists between groups.



CART Theory

ANIMATION VIDEO 3

Presenter Notes
Presentation Notes
Before we dive into our LNOB trees, we have created a little animation to help you further understand the intuition behind decision trees. This example shows you how we can use CART in our everyday lives and a simplified example of how it works in our LNOB trees. 



Classification and Regression Trees
Tree Specifications

LNOB Tree Specifications

• Each tree is restricted 
to a depth of 6 or 
fewer levels of 
circumstances

• Absolute Criterion: 
End nodes must have 
no fewer than 49 
observations

• Relative Criterion: End 
nodes must have no 
less than 9% of 
weighted sample size

9%

Presenter Notes
Presentation Notes
Asha’s swimming example was a little more abstract, but helps you see how CART can be integrated into day to day life. Even in our daily lives, our data can reveal results that are impartial and objective and conflict with what we normally assume to be true. For instance, Asha assumed that her social life impacted her decision to swim, but in fact the algorithm showed otherwise. We find similar situations when we look at various indicators in our LNOB trees. As we go into detail on our LNOB trees, you will see that the parameters we set for splitting trees have a lot to do with how the results are calculated. If you recall in the electricity example from our video, one of our nodes did not split any further. This is because of the splitting criterion that we have set for our trees. Our trees have 3 splitting criterions. The first is that we do not split further than a depth of 6 levels. This means we look at a maximum of 6 circumstances that impact access. The second is an absolute criterion, where the end nodes must have at least 49 observations, if it is less the tree will not split any further. The last is a relative criterion, our end nodes must have no less than 9% of the weighted sample size. This splitting criterion can change depending on the analysis we are doing. For example, for our standard analysis we consider 9%, but for other analysis where we incorporate religion, ethnicity and language that have smaller population group sizes, we change this percentage.



Indicators
5 Thematic Categories

Basic resources

Child and family 
planning

Education

Finance Violence against 
women

Presenter Notes
Presentation Notes
To find the furthest behind, we need to first focus our question on specific development areas that we are concerned about. In this analysis, we focused on 5 thematic categories: �1) Access to basic resources2) Child and family planning3) Education4) Finance5) Violence against women



Indicators
Full list of Indicators 

Basic Resources
• Basic drinking water
• Basic sanitation
• Clean fuel
• Electricity
• Internet usage
• Mobile phone 

(household)
• Mobile phone 

(individual)

Child and Family Health
• Ability to protect from 

COVID -19
• Family planning (demand 

met with modern methods)
• Skilled birth attendance
• Overweight
• Stunting
• Wasting

Education
• Early childhood education
• Secondary education (completed, 20-35 yrs)
• Secondary education (completed, 35+)
• Tertiary education (attended, 25– 35 yrs)
• Tertiary education (attended, 35+)

Finance
• Bank account (household)
• Bank account (individual)
• Financial Inclusion

Violence against women
• Any type of violence against women
• Psychological  violence  against women 
• Violence against women justified 
• Physical violence against women 
• Sexual or physical violence against women 
• Sexual violence against women

Presenter Notes
Presentation Notes
So you have been hearing the words indicator and circumstances, but what how do we define them.  Here is a list of all of the Indicators that we look at in LNOB. For instance if we look at basic Drinking water, we are looking at who has access to basic drinking water and who doesn’t. Our LNOB tree for Basic drinking water will always calculate the average access to basic drinking water throughout the splits. Each one of these indicators connects to an SDG and are categorized into 5 thematic categories. We will be sure to cover this in more detail later. 



Incl. Religion, Ethnicity and Language Analysis

Wealth

• Bottom 40
• Top 60

Residence

• Urban
• Rural

Sex

• Male
• Female

Age Groups

• 15 - 24
• 24 – 35
• 35 - 49

Education

• Lower
• Secondary
• Higher

Children

• Number in 
household 
under 5

• Number of 
births

Cultural

• Ethnicity
• Religion
• Language

Marital Status
• Single
• Currently/ 

formerly married 
or in a union

Additional Circumstances Analysis

Presenter Notes
Presentation Notes
Our circumstances are the conditions that divide our survey population into groups, they are our independent variables. For each indicator we define which circumstances may impact access and then run the algorithm to see what our data says. So for example, as we mentioned before… when we look at access to electricity in the video, we noted Residence, Education, and Wealth as possible circumstances.We often find that is not a singular circumstance, but an intersection of these circumstances which creates disadvantage in access. MICS ask another question about the respondents’ ethnicity, religion and / or language. We have therefore rerun the analysis with those additional circumstances.



Classification and Regression Trees
MICS & DHS

Multiple Indicator 
Cluster Survey

(MICS)

Demographic and 
Health Survey

(DHS)

Sources used What they are Why were they selected Availability

Nationally representative 
household surveys that 

provide data for a wide range 
of monitoring and impact 

evaluation indicators in the 
areas of population, health, 

and nutrition. 

Comparability across countries

Accessibility of the data

The rich set of questions on health, 
demographic and basic 

socioeconomic data that refer both 
to the household and to individuals

29
Asian and Pacific 

Countries 

Presenter Notes
Presentation Notes
All the data we use comes from DHS or MICS surveys. Most of you probably already know these surveys. They monitor data for a wide range of indicators in the area of population, health, nutrition, etc.The reason we chose these surveys is because the data is uniform and we can easily compare data points across countries. The data is also easily accessible..  And lastly, the surveys include a rich set of questions on health, demographic, and basic socioeconomic data that is available at the household and individual level. These surveys are available for 29 countries in the Asia Pacific region which also allows for regional comparability.



Classification and Regression Trees
Tree Layout

1 The first node in the tree is called the “root node” and represents the average access across the entire
sample. For this tree, we can see the average rate of access to electricity is 93% for all people who were
surveyed.

1

Presenter Notes
Presentation Notes
So let's begin exploring our LNOB Trees.  Through this example you will see how simple they are to read. From this tree we can see that the first node, what we call the “root” node represents the average access  rate across the entire sample. In this case we are looking at access to electricity. This node would calculate the average access rate of the entire country, or the entire province depending on the population we are looking at. In this case the access rate is 93%.



Classification and Regression Trees
Tree Layout

2 This is a branch. Each branch splits the sample of survey respondents by a different circumstance – in
this case, household wealth. The branch width varies based on the proportion of the sample that has
been split into a new group.

2

Presenter Notes
Presentation Notes
At every node, our tree splits into two. As you can see here, 2 is a branch. Each branch splits the sample of survey respondents by a different circumstance. In this case, the first split was in household wealth. This means that our algorithm found the highest variance amongst groups divided by wealth. The branch itself adjusts its size based on the proportion of the sample size it represents.  The Top 60 Wealth has a 100% access rate to electricity, whereas the bottom 40 wealth only has a 82% access rate to electricity.



Classification and Regression Trees
Tree Layout

3 This is a node. It represents a certain group. In this node it is the bottom 40 percent of household
wealth, which has an access rate of 82%.

3

Presenter Notes
Presentation Notes
Every line that is highlighted in dark grey is a node. It represents a certain group. In this case the node at 3 is the bottom 40 percent of household wealth which has an access rate of 82%. At every node we calculate the average rate of access to electricity of that group.



Classification and Regression Trees
Tree Layout

4 This is the group that is furthest ahead. Their average rate of access to electricity is 100%.

4

Presenter Notes
Presentation Notes
Our light blue nodes are our furthest ahead node. This node has an average access to electricity of 100%. Which means that this LNOB tree is showing us that 100% of households in the top 60 percent of household wealth have access to electricity.



Classification and Regression Trees
Tree Layout

5 Trees are built recursively, with each new split building upon the previous splits. This is called a terminal
node. This node shows the average rate of access to electricity is 93% for people in the bottom 40
percent of household wealth and with higher education.

5

Presenter Notes
Presentation Notes
The light grey nodes at the very right of the tree are our terminal nodes. Our tree continues to split until no variance is seen, or our defined splitting criterion is not met. Just a quick reminder that our splitting criterion is 6 levels,  minimum of 49 observations or 9% of the weighted sample size. In this case our terminal node 5 is showing us that the access rate to electricity  is 93% for people in the bottom 40 percent of household wealth and with higher education. Whereas people in the Bottom 40 percent of household wealth and secondary education have an access rate of 86%.



Classification and Regression Trees
Tree Layout

6 This is the group that is furthest behind. Their average rate of access to electricity is 67%.

6

Presenter Notes
Presentation Notes
Our furthest behind group is always in orange. As you can see here our Bottom 40 Wealth node split further by education. Here we saw the most variation between higher+secondary together and lower education. Therefore, our furthest behind group are those with low education and in the bottom 40 percent of household wealth. 



Classification and Regression Trees
Feature Space Diagram
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Presenter Notes
Presentation Notes
Next I will take you through the same example using a feature space diagram. This is just another way to visualize the way the CART algorithm works. We will keep it simple by only considering two circumstances, otherwise I'd need a 3D interactive program and unfortunately it wasn't available today. In this diagram all of the grey dots are considered our survey population. In this case since we are looking at access to electricity each dot represents a household.



Classification and Regression Trees
Feature Space Diagram
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Presenter Notes
Presentation Notes
The blue dots are considered as “Yes, our home has electricity”, and the orange dots are considered as “No, our home does not have electricity”. Please note that our definitions for having access are guided by the SDGs and on our tool you will find the exact definition of what that entails. 



Classification and Regression Trees
LNOB Tree & Feature Space Diagram
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Presenter Notes
Presentation Notes
When we run our CART algorithm on this data, it finds that the biggest variation in having access and not having access is when we split the data by wealth. When we split by wealth, we see that on average 82% of households in the bottom 40% of household wealth have access to electricity. Whereas 100% of households in the top 60% of household wealth have access to electricity.



Classification and Regression Trees
LNOB Tree & Feature Space Diagram
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Presenter Notes
Presentation Notes
Next we can split the data in three different ways by highest level of education in the household:•	Lower + secondary grouped together, Tertiary •	Lower, secondary + Tertiary grouped together•	Lower, Secondary, Tertiary   all independently Our algorithm checked all 3 possibilities and found the highest variance in the second combination. Lower as one group with an average access rate of 67% and secondary+tertiary as a second group with an average access rate of 88%



Classification and Regression Trees
LNOB Tree & Feature Space Diagram
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Presenter Notes
Presentation Notes
Next the algorithm checked to see if secondary and higher populations showed enough variance to split further, and indeed they did. It showed that our households with highest education as secondary has an average access rate of 86% and our Households with highest education as tertiary has an average access rate of 93%.



Classification and Regression Trees
LNOB Tree & Feature Space Diagram
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Presenter Notes
Presentation Notes
Two views of the same output. 



Classification and Regression Trees
Feature Space Diagram
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Presenter Notes
Presentation Notes
Here we see our furthest behind intersect between the Bottom 40% of household wealth and lower educated. And our furthest ahead are composed solely of the top 60% of household wealth.



Classification and Regression Trees
LNOB Tree

Presenter Notes
Presentation Notes
And our trees show the same data but in more intuitive format, where they also have the ability to incorporate many circumstances as possible splits in our sample. Therefore though we only see two circumstances in this tree, there were more considered in the analysis. 



Classification and Regression Trees
Pros & cons

LNOB Trees can…
• Identify the groups that are furthest

behind based on their shared
circumstances.

• Reveal which circumstances are
associated with the biggest gaps in
access to basic opportunities.

• Help policymakers understand
whom to prioritize for interventions
to reduce inequality.

LNOB Trees can’t…
• Explain causal relationships between

circumstances and outcome.

• Predict who will be the furthest
behind in the future or in a different
sample.

• Be easily compared to one another
over time, as splits may involve
different circumstances.

Presenter Notes
Presentation Notes
As much as we love our LNOB trees, it is also important to note what it can and cannot do. To start off with, our LNOB trees do not explain causal relationships between our circumstances and a certain outcome. We cannot say for sure that the circumstances our trees split the data with do in fact cause a lack of access. Additional causality analysis is required. Our models are not predictive, therefore they are just a way of looking at data as it is and cannot predict what may happen in the future. They are not easily comparable overtime as the splits of our circumstances may also change overtime which means that we could be looking at a different group in 2019 than we are in 2015. However, we can identify groups of people who share circumstances to create a disadvantage of access, which is a great stepping stone for further investigation and causality analysis. Our LNOB trees also reveal which circumstances are associated with the biggest gaps in access to basic opportunities. And lastly, they can help policymakers understand who we need to prioritize when making interventions to reduce inequality across key services and opportunities.



Technical R Training for the 
Leaving No One Behind (LNOB) 

Methodology

Classification and Regression Trees (CART)
Session 2-4: LNOB Standard Analysis
R Code

Presenter Notes
Presentation Notes
I hope everyone is ready to dive into the code now! Just for a show of hands how many people here have some experience with R? And please no stress, it’s okay if you have none, we have designed the code that it is fine for anyone. 



Caveats

• Before we start with the R-code….

• Note that it is a very basic and inefficient code. It’s for training purposes. And it
was written thinking of trainees who may not have seen R before.

• We use a much different code at ESCAP to cover 16+ SDGs and 29 countries.

• We opted for a few indicators only, but they are strategic and representative of
all indicators in our platform. So, it’s a starting point and you can build from this
code.

• We left some parts in R-code blank. We’ll fill them together as we move ahead.

• Don’t forget that none of your trainers today are statisticians or programmers

Presenter Notes
Presentation Notes
So for those of you who do have experience with R we just want to note that the code is basic and inefficient in some ways, but our goal was to share it with people with all kinds of experience and to also train you in the LNOB methodology theory as we build the code. 



Brain 
Break!

WOULD YOU 
RATHER?



PIZZA NOODLES

Eat

OR



On time, Look a Mess Late, Looking Fabulous

BE

OR



AT THE 
FRONT!

HIDE IN 
THE BACK!

SIT

OR



A small part of 
the population 

is far behind

A large part of 
the population 

is somewhat 
behind

What is 
worst?

OR



Indicators
Opportunities

Basic Resources
• Basic drinking water
• Basic sanitation
• Clean fuel
• Electricity
• Internet usage

Child and Family Health
• Ability to protect 

from COVID -19
• Family planning 

(demand met with 
modern methods)

• Skilled birth 
attendance

• Overweight
• Stunting
• Wasting

Education
• Early childhood education
• Secondary education (completed, 20-35 yrs)
• Secondary education (completed, 35+)
• Tertiary education (attended, 25– 35 yrs)
• Tertiary education (attended, 35+)

Finance & Internet
• Bank account (household)
• Bank account (individual)
• Use of financial services

Violence against women
• Any type of violence against women
• Psychological  violence  against women 
• Violence against women justified 
• Physical violence against women 
• Sexual or physical violence against women 
• Sexual violence against women

Presenter Notes
Presentation Notes
For our list of indicators that you saw earlier, we have two different kinds of indicators. Some of the indicators are opportunities – meaning the more access the better. The goal here is universal access – that means everyone should have access to these opportunities. 



Indicators
Barriers

Basic Resources
• Basic drinking water
• Basic sanitation
• Clean fuel
• Electricity
• Internet usage

Child and Family Health
• Ability to protect 

from COVID -19
• Family planning 

(demand met with 
modern methods)

• Skilled birth 
attendance

• Overweight
• Stunting
• Wasting

Education
• Early childhood education
• Secondary education (completed, 20-35 yrs)
• Secondary education (completed, 35+)
• Tertiary education (attended, 25– 35 yrs)
• Tertiary education (attended, 35+)

Finance & Internet
• Bank account (household)
• Bank account (individual)
• Use of financial services

Violence against women
• Any type of violence against women
• Psychological  violence  against women 
• Violence against women justified 
• Physical violence against women 
• Sexual or physical violence against women 
• Sexual violence against women

Presenter Notes
Presentation Notes
The rest of the indicators are what we call “barriers”. This means that these are negative results, that no one should have to face or be exposed to. The lower prevalence of these indicators, the better. Ideally, no one should experience those.  An obvious example is stunting or overweight in children. 



Standard Analysis
Circumstances

Wealth

• Bottom 40
• Top 60

Residence

• Urban
• Rural

Sex

• Male
• Female

Age Groups

• 15 - 24
• 24 – 35
• 35 - 49

Education

• Lower
• Secondary
• Higher

Children

• Number in 
household 
under 5

• Number of 
births

Marital Status
• Single
• Currently/ 

formerly married 
or in a union

Presenter Notes
Presentation Notes
So far, we have seen the LNOB trees that use a standard set of indicators to separate our sample into groups. We call this the Standard Analysis. There is a small variation in the analytical model depending on the indicator. Some circumstances, such as the wealth of the household and residence are used for all indicators. So even in our training code, we will first learn how to build the standard LNOB model and then we will build in more circumstances and even go into regional divisions. 



Circumstances
Combinations in Independent Variables

Education

• Lower 
• Secondary + Higher

• Lower + Secondary 
• Higher

• Lower
• Secondary 
• Higher

Children

• Number of 
Children in 
Household 
under 5

• Number of 
Children 
Born to 
Mother 

Age Groups

• 15 – 24  
• 25 – 34
• 35 – 49 

• 0 – 24 
• 25 – 59
• 60+

Any combination of the 
above set of groups is used. 

Sex

• Male
• Female

• Boy
• Girl

Presenter Notes
Presentation Notes
Some of our indicators can be grouped in different ways, the example is as follows. Age groups: depending on the indicator studied, different age groups have been definedEducation: the split for education is standard: lower, secondary and higher (or tertiary)Sex (male or female, boy or girl) Children (the number of children born to a mother is considered when looking at indicators that refer to women’s health. The number of children under 5 in the household is considered when looking at child-centered indicators, such as stunting or wasting). 



Demographic Health Survey (DHS)
Philippines 2017

Clean Fuel
SDG indicator 1.4.1

Focusing on primary fuel used for 
cooking, categorized as solid or 

non-solid fuels, where solid fuels 
are considered polluting and 

outdated, while non-solid fuels are 
considered clean.

Secondary Education (20-35)
SDG indicator 4.1.2

What is the highest level and year 
of school ever attended and 

completed? 

Stunting (NNS Dataset)
SDG indicator 2.2.1

Age and height in centimetres for 
children ages 0-5.

If height-for-age level of the child 
is less than two standard 

deviations of the average of 
children among children under 5, 

he/she is considered stunted.

Any Type of Violence Against Women
SDG indicator 5.2.1

Proportion of ever-partnered 
women and girls ages 15 years and 
older subjected to physical, sexual 

or psychological violence by a 
current or former intimate partner 

in the previous 12 months.



Philippines, DHS 2017
LNOB Tree for Opportunity Indicator: Clean fuel

Standard Analysis (by wealth, level of education, residence)

Furthest behind group:
Lower education and bottom 40 of 
the wealth bracket. 

6% of households who have lower 
education and are in the bottom 40 
wealth bracket do not have access to 
basic drinking water within 30 mins.

Furthest ahead group:
Urban residence and top 60 of the 
wealth bracket.

88% of households who in live in 
urban areas and are in the top 60 of 
the wealth distribution have access 
to basic drinking water.  

Presenter Notes
Presentation Notes
We will start with looking at Basic drinking water. The reference group for this indicator is households. The circumstances considered by the algorithm to build this tree were: wealth, level of education, residenceOur parent node, shows a 83% have access to basic water. Our furthest behind group has a 49% rate and those households are in rural areas and belong to the bottom 40 per cent of the wealth distribution. Our furthest ahead group has an access of 97% and are individuals who live in urban areas, belong to the top 60 of the wealth distribution and where the highest education level in the household is tertiary. So when we look at this tree, for example, we notice that there is a change in the access percentage amongst top 60 and bottom 40 in rural residence. Sometimes differences are very large and sometimes they are smaller. In this case, being in rural areas and bottom 40 is enough for a household to be in the furthest behind group. Education level does not matter enough to create a further split. In our analysis in general, the tree will not split any further, if a further split is either not statistically significant, or the node has fewer than 49 ppl. On the website when you hover over the node, you will see the details for that data point. And here we can see that the size of the group was large enough, any further splits (for instance by education), was not statistically significant. 



Philippines, DHS 2017
LNOB Tree for Opportunity Indicator: Clean fuel

Standard Analysis (by wealth, residence, education)

https://lnob.unescap.org/

Presenter Notes
Presentation Notes
So let’s go ahead and explore the platform a bit so we can see where information can be found. For those of you that were in our national training, this might be redundant or can be a nice refresher.



Demographic and Health Survey (DHS)
Recodes

DHS Recode Meaning

Type

HR Household Recode

PR Household members (or Persons) 
Recode

IR Individual (Women’s) Recode

BR Births Recode

KR Kids Recode

MR Men’s Recode

CR Couples Recode

AR HIV testing Recode

GE Geographic Data

GC Geospatial Covariates

FW Fieldworker’s Dataset

WI Wealth Index

HW Height and Weight

DAT & DCF  files required for R 
Analysis

Presenter Notes
Presentation Notes
When we download the microdata from MICS as sav files, we get the data in 7 different surveys. For today we will use 5 of those surveys. Each of these surveys have a cluster and household ID and also have sample weights which we will explore a bit more in the code. 



R Code
Outline

Basic Household 
Indicator: 
Clean fuel

Complex Indicator: 
Secondary 

Education 20-35 
years

Barrier Indicator: 
Any Type of VAW

& NNS 2015 
Stunting

New Indicator:
Labour Force 
Participation

LFS

• National 
Standard 
LNOB Analysis

• Regional 
Analysis

• Language 
Analysis

• National 
Standard 
LNOB Analysis

• Regional 
Analysis

• Language 
Analysis

• National 
Standard 
LNOB Analysis

• Regional 
Analysis

• Ethnicity 
Available

• National 
Standard 
LNOB Analysis

• Regional 
Analysis

Presenter Notes
Presentation Notes
In this training we will cover 5 indicators, 4 from MICS. 



R Code
Clean fuel

Standard LNOB Analysis

Presenter Notes
Presentation Notes
To start off with we will use BDW standard analysis which uses data from the HH and HL datasets. 



R Code
Setting up working station

Step 1: Install R Studio

Step 2: Download ESCAP 
folder

Step 3: Download and 
save data

In person attendees: Join our ZOOM link for the training
https://zoom.us/j/98103954425

PhilippinesTechnicalRTraining

Presenter Notes
Presentation Notes
I hope everyone had a chance to download R studio and the R files and data. If you did not get a chance kindly raise your hands and one of my colleagues will come and help you. 

https://zoom.us/j/98103954425


Technical R Training for the 
Leaving No One Behind (LNOB) 

Methodology

Dissimilarity Index (D-Index)
Session 4: Theory & R code

Presenter Notes
Presentation Notes
Let’s have a look at Dissimilarity Index, D-Index for short, which we use as a singular figure to evaluate inequality in access across groups. D-index essentially looks at how different groups fare in terms of access to an opportunity or how different groups disproportionately experience a certain barrier. 



Dissimilarity Index (D-Index)
A measure of inequality of opportunity

The Dissimilarity Index is derived from
the Human Opportunity Index (HOI) an
initiative by the World Bank Group. The
Dissimilarity Index (D-index) measures
whether existing opportunities (access to
services) are allocated equitably,
comparing different circumstance groups’
probabilities of accessing a given
opportunity. It is a demographic measure
of evenness.

Presenter Notes
Presentation Notes
The D-index is similar to the Gini Coefficient, which I am sure you are using regularly. It is a calculation that we derived from the Human Opportunity Index (HOI) which is an initiative by the World Bank Group. The D-index measures whether existing opportunities, or in our case access to services, are allocated equitably. In the calculation we are comparing the access rates of different circumstance groups. It is a demographic measure of evenness. 



Dissimilarity Index (D-Index)
A measure of inequality of opportunity

0.0 1.0

No inequality Complete inequality

0.5
0.01 - 0.3

Presenter Notes
Presentation Notes
0 indicates that there is no inequality of access, and 1 is complete inequality. We generally find that the D-index for our indicators falls within the 0.01 to 0.3 range, though you will find some cases where the D-index is higher. In our LNOB Analysis we use our D-index when we are looking at subnational and regional analysis. 



Animation video 4

Presenter Notes
Presentation Notes
Before we dive into the D-index formula, we have created a short animation for you to become familiar with the D-index theory. In the video is a simplified example of how we use D-index in our LNOB tool. 



Dissimilarity Index
Formula

Presenter Notes
Presentation Notes
Hopefully that video gave you some insights on how D-index is used in our Analysis. Now let’s see how we actually calculate our D-index. This is our D-index formula. Now that we understand the separation of the groups by circumstances, it will be easier to take a look at each element of our D-index formula.



Dissimilarity Index
Country Average Access Rate

Presenter Notes
Presentation Notes
P hat is the average access rate in the country. This would correspond to our parent node, the average access rate to electricity in the country, or if we are viewing at the subnational level, average access in a particular province. 



Dissimilarity Index
Group Access Rate

Presenter Notes
Presentation Notes
P_i is the average access rate for each of the n groups. So we look at the access rate for each group starting with group1 all the way to group n.



Dissimilarity Index
n groups

Presenter Notes
Presentation Notes
N is the total number of groups that we are considering when calculating inequality.



Dissimilarity Index
Calculating D-Index

n = 2 x 2 x 3 = 12 groups

Country: Philippines
Indicator: Access to Basic drinking water

Circumstances: Wealth (2), Residence (2), Education (3)

• Top 60
• Bottom 40

Wealth

• Urban
• Rural

Residence

• Lower
• Secondary
• Higher

Education

2 2 3 

Presenter Notes
Presentation Notes
As you saw in the video, if for access to electricity we are considering Wealth, which is split into 2 groups, Residence, also split into 2 groups, and Education, which is split into 3 groups, We have 2 times 2 times 3 which is equal to 10 different groups. [pause]. Right, 10? Just making sure everyone is still  following.



Dissimilarity Index
Weighted Proportion 

Presenter Notes
Presentation Notes
B_i is the weighted sampling proportion of group I, where the sum of B_i should equal 1.



D-Index Graph
All indicators

Presenter Notes
Presentation Notes
Let's now look more in detail to the relationship between access and inequality. Our legend remains similar to LNOB Tree analysis. Dark blue is the preferred situation with higher access and lower inequality while dark orange should ring the alarm bells as it represents lower access and higher inequality. 



D-Index & Access Rate
Legend

Presenter Notes
Presentation Notes
Let's now look more in detail to the relationship between access and inequality. Our legend remains similar to LNOB Tree analysis. Dark blue is the preferred situation with higher access and lower inequality while dark orange should ring the alarm bells as it represents lower access and higher inequality. 



D-Index & Access Rate
Scatter Plot

Family planning

Clean Fuel

Internet usage

Basic Drinking Water

Presenter Notes
Presentation Notes
Let's now look more in detail to the relationship between access and inequality. Our legend remains similar to LNOB Tree analysis. Dark blue is the preferred situation with higher access and lower inequality while dark orange should ring the alarm bells as it represents lower access and higher inequality. 



D-Index & Access Rate
Regional map

The Dissimilarity Index is
used for Regional (Asia
and the Pacific) Analysis.

Presenter Notes
Presentation Notes
Let us now move to broader regional analysis across Asia-Pacific. The 28 dots on this map show the countries for which similar analysis is carried out in 2009-2019 period.



Brain 
Break!

TRUE OR 
FALSE?



TRUE FALSE

Ketchup was sold and 
prescribed as medicine.

Presenter Notes
Presentation Notes
TRUE: In 1834 Ketchup was used to cure indigestion. 



FALSE TRUE

Australia is wider than the 
Moon 

Presenter Notes
Presentation Notes
TRUE: Australia has a width of 4000KM, Moon has a width of 3400 KM



TRUE FALSE

The Unicorn is the National 
animal of Scotland 

Presenter Notes
Presentation Notes
TRUE: Unicorn stands for dominance, shivelry, purity and innocence in Celtic mythology



FALSE TRUE

CART is more accurate than D-
index

Presenter Notes
Presentation Notes
FALSE! They are both different ways of analyzing. 



Technical R Training for the 
Leaving No One Behind (LNOB) 

Methodology

LNOB Methodology
Session 5: Additional Circumstances & Regions
R Code

Presenter Notes
Presentation Notes
Our LNOB analysis is composed of two major elements. The first is Classification and Regression Trees, and the second is the Dissimilarity index. In today’s session we will explore Classification and Regression Trees, CART for short, which makes up the majority of our analysis. In session 2 tomorrow, we will focus on the Dissimilarity Index. For today, our main goal is that everyone understands this complex yet useful algorithm, so if at any point you have a question again please feel free to use the chat box to ask and either myself or a colleague will answer the question for you.



Standard Analysis
Circumstances

Wealth

• Bottom 40
• Top 60

Residence

• Urban
• Rural

Sex

• Male
• Female

Age Groups

• 15 - 24
• 24 – 35
• 35 - 49

Education

• Lower
• Secondary
• Higher

Children

• Number in 
household 
under 5

• Number of 
births

Marital Status
• Single
• Currently/ 

formerly married 
or in a union

Presenter Notes
Presentation Notes
So far, we have seen the LNOB trees that use a standard set of indicators to separate our sample into groups. We call this the Standard Analysis. There is a small variation in the analytical model depending on the indicator. Some circumstances, such as the wealth of the household and residence are used for all indicators. 



Incl. Religion, Ethnicity and Language Analysis

Wealth

• Bottom 40
• Top 60

Residence

• Urban
• Rural

Sex

• Male
• Female

Age Groups

• 15 - 24
• 24 – 35
• 35 - 49

Education

• Lower
• Secondary
• Higher

Children

• Number in 
household 
under 5

• Number of 
births

Cultural

• Ethnicity
• Religion
• Language

Marital Status
• Single
• Currently/ 

formerly married 
or in a union

Additional Circumstances Analysis

Disability
• Hearing
• Seeing
• Walking
• Remembering
• Selfcare
• Communicating

Presenter Notes
Presentation Notes
MICS ask another question about the respondents’ ethnicity, religion and / or language. We have therefore rerun the analysis with those additional circumstances. 



LNOB Trees 
Sub-National trees

Sub-National division
hh dataset

• Autonomous Region in Muslim 
Mindanao

• Bicol
• Cagayan Valley
• Calabarzon
• Caraga
• Central Luzon
• Central Visayas
• Cordillera
• Davao
• Eastern Visayas
• Ilocos
• Mimaropa
• Northern Mindanao
• Soccsksargen
• Western Visayas
• Zamboanga Peninsula

Presenter Notes
Presentation Notes
The LNOB analysis has been repeated at the subnational level, at each province of Mongolia. 



Philippines, DHS 2017

https://lnob.unescap.org/

LNOB Tree for Opportunity Indicator: Clean fuel
Standard Analysis (by wealth, residence, education)

Presenter Notes
Presentation Notes
We will start with looking at Basic drinking water. The reference group for this indicator is women ages 15-49. The circumstances considered by the algorithm to build this tree were: wealth, level of education, residence and age. Our parent node, shows a 83% have access to basic water. Our furthest behind group has a 49% rate and those households are in rural areas and belong to the bottom 40 per cent of the wealth distribution. Our furthest ahead group has an access of 97% and are individuals who live in urban areas, belong to the top 60 of the wealth distribution and where the highest education level in the household is tertiary. So when we look at this tree, for example, we notice that there is a change in the access percentage amongst top 60 and bottom 40 in rural residence. Sometimes differences are very large and sometimes they are smaller. In this case, being in rural areas and bottom 40 is enough for a household to be in the furthest behind group. Education level does not matter enough to create a further split. In our analysis in general, the tree will not split any further, if a further split is either not statistically significant, or the node has fewer than 49 ppl. On the website when you hover over the node, you will see the details for that data point. And here we can see that the size of the group was large enough, any further splits (for instance by education), was not statistically significant. 



LNOB Tree for Opportunity Indicator: Clean fuel
Province: Bicol

Furthest behind group:
Bottom 40, secondary or lower 
education

2% of households in the bottom 40 
of the wealth distribution with 
secondary or lower education have 
access to basic drinking water. 

Furthest ahead group:
Top 60, tertiary education

65% of households in the top 60 
wealth distribution with tertiary 
education have access to basic 
drinking water. 

Philippines, DHS 2017

Source: DHS
Note: Standard Analysis including 1614987 observations

Presenter Notes
Presentation Notes
In Ulaanbataar, the average attendance of early childhood education is 77% (parent node). However, only 47% of boys in the bottom 40 of the wealth distribution, whose mother has lower or secondary education only attend early childhood education.By contrast, 86% of boys whose mother has higher education have access to early childhood education.Interesting facts: Rural/ urban does not show up Number of children under 5 also shows up. 



D-Index Graph
Sub-national – Clean Fuel 

Presenter Notes
Presentation Notes
Let's now look more in detail to the relationship between access and inequality. Our legend remains similar to LNOB Tree analysis. Dark blue is the preferred situation with higher access and lower inequality while dark orange should ring the alarm bells as it represents lower access and higher inequality. 



R Code
Clean fuel

Expanded LNOB Analysis
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Technical R Training for the 
Leaving No One Behind (LNOB) 

Methodology

LNOB Methodology
Session 6: Complex Indicators
R Code



Good morning!

Go to Dropbox link shared in Zoom chat:
https://bit.ly/3uLsoL4

And download two folders: 
1. ~\PhilippinesTechnicalRTraining\ReferenceFiles\Codebook
2. ~\PhilippinesTechnicalRTraining\NNS&LFS\dta



R Code
Secondary Education (20-35)

Standard LNOB Analysis



Technical R Training for the 
Leaving No One Behind (LNOB) 

Methodology

LNOB Methodology
Complex Indicators - Additional Circumstances & Regions
R Code



R Code
Secondary Education (20-35)

Expanded LNOB Analysis



Technical R Training for the 
Leaving No One Behind (LNOB) 

Methodology

LNOB Methodology
Session 7: Barrier Indicators
R Code



LNOB Tree for Barrier Indicator: Any Type of Violence against Women
Standard Analysis: wealth, residence, age group, women’s education, number of children under 5

Furthest behind group:
Bottom 40, aged 15-34

21% of households in the bottom 
40% of wealth distribution among 
the age group 15-34 experienced 
violence against women in any type. 

Furthest ahead group:
Top 60, aged 35+, tertiary education

8% of households in the top 60 
wealth bracket, aged 35+ with 
tertiary education experienced 
violence against women in any type. 

Philippines, DHS 2017

Source: DHS
Note: Standard Analyss including 11557552 observations



Dissimilarity Index
D-Index for Barriers

Stunting
28%

Absence of 
Stunting

72%

D-Index measures the distribution of a positive outcome.

Therefore, for Barrier Indicators such as Stunting, we use the 
calculation of ”Absence” of Stunting

This allows us to keep the same interpretation for D-index: the 
lower the D-index the lower the inequality

0.0 1.0

No inequality Complete inequality

0.50.01 - 0.3

Presenter Notes
Presentation Notes
For the purpose of comparability, the D-Index has been adapted so that the value of a barrier (e.g. childhood stunting) still has the same interpretation as that of an opportunity: the lower the D-index the lower the inequality. In general, the D-Index measures the distribution of a positive outcome. Stunting is not a positive outcome, but rather a barrier for a child’s development prospects. To calculate the D-Index for this barrier, while keeping the same interpretation as for other positively defined indicators (opportunities), the absence of stunting is first calculated. The remaining calculations follow the same formula, using the access rate of the “absence of stunting” in place of “stunting”



D-Index & Access Rate
Legend

Presenter Notes
Presentation Notes
Our color coordination remains the same but the legend is slightly different. Lower prevalence and lower inequality is the best case scenario followed by lower prevalence higher inequality, higher prevalence, lower inequality and higher prevalence and higher inequality.



D-Index & Access Rate
Scatter Plot

Philippines



Brain 
Break!

This or That?



Same food the whole year Wear the same clothes 
the whole year

Eat

OR



ONE AS MANY AS POSSIBLE

ALARM

OR



Always be stuck in 
traffic

Have a very slow internet 
connection

BE

OR



Low Inequality 
&

High Access 
Rate

High Inequality
&

Low Access Rate 

What 
would you 
prioritize?

OR



Technical R Training for the 
Leaving No One Behind (LNOB) 

Methodology

LNOB Methodology
Session 8: New Indicator & Dataset
NNS 2015 – Stunting 

Presenter Notes
Presentation Notes
Our LNOB analysis is composed of two major elements. The first is Classification and Regression Trees, and the second is the Dissimilarity index. In today’s session we will explore Classification and Regression Trees, CART for short, which makes up the majority of our analysis. In session 2 tomorrow, we will focus on the Dissimilarity Index. For today, our main goal is that everyone understands this complex yet useful algorithm, so if at any point you have a question again please feel free to use the chat box to ask and either myself or a colleague will answer the question for you.



Technical R Training for the 
Leaving No One Behind (LNOB) 

Methodology

LNOB Methodology
Session 8: New Indicator & Dataset
Philippines LFS 2020

Presenter Notes
Presentation Notes
Our LNOB analysis is composed of two major elements. The first is Classification and Regression Trees, and the second is the Dissimilarity index. In today’s session we will explore Classification and Regression Trees, CART for short, which makes up the majority of our analysis. In session 2 tomorrow, we will focus on the Dissimilarity Index. For today, our main goal is that everyone understands this complex yet useful algorithm, so if at any point you have a question again please feel free to use the chat box to ask and either myself or a colleague will answer the question for you.



R Code
Employed Wage

LFS Philippines 2020



Brain 
Break!

TRUE OR 
FALSE?



TRUE FALSE

The dates:
4/4 6/6 8/8 10/10 12/12

Will all fall on the same day of 
the week in a given year.

Presenter Notes
Presentation Notes
TRUE: These are called DOOMSDAYS after the algorithm used to calculate them



FALSE TRUE

At one point Apple launched a 
clothing line

Presenter Notes
Presentation Notes
TRUE: in 1986 one year after Steve Job left apple, they started a clothing line with the apple logo. Maybe it will come back, with grey turtleneck and jeans like steve jobs used to wear. 



TRUE FALSE

We as humans share 70% of 
our DNA with bananas

Presenter Notes
Presentation Notes
FALSE: We only share 50% of DNA with Bananas. 



FALSE TRUE

Everyone will use the LNOB 
Methodology after this 

training

Presenter Notes
Presentation Notes
FALSE! They are both different ways of analyzing. 



R Code
Stunting

LNOB Analysis



The Case of VNR

Technical R Training for LNOB Analysis
Session 9: Next steps and application of LNOB methodology



Where can we use these results?

LNOB TreesRCOs/UNCTs Governments

Common Country Assessments (CCA)

UN Sustainable Development 
Cooperation Framework (prioritization)

Project development (prioritization)

Policy design and implementation

Monitoring & Evaluation

Analysis in Voluntary National Reviews 
(VNRs)

Prioritization of groups/ provinces in 
policy development & implementation

Presenter Notes
Presentation Notes
Talk about others also– Civil society for advocacy. cademia for further research etc,.



Use of financial services
• Gap of 56 pp
• Furthest Behind (6%) 
• Furthest Ahead (62%)

Internet Usage

• Gap of 84 pp
• Furthest Behind (13%) 
• Furthest Ahead (97%)

Clean fuels

• Gap of 82 pp
• Furthest Behind (6%) 
• Furthest Ahead (88%)

All Indicators - Philippines

Furthest Ahead & Furthest Behind

Use of financial services
Furthest behind: 6% Use of financial 

services
Furthest ahead: 
62% 



Over Time
Philippines  

Clean fuel has the largest increase in 
gap in Philippines. The gap between 
furthest behind and average Filipinos 
has increased by 9 pp in 5 years.

Furthest behind households are 
closing its gap with average 
households in access to electricity 
thanks to an 34% increase in their 
access rate.

Presenter Notes
Presentation Notes
The next graph to explore is the Over Time graph. Out of 10 SDG indicators (not all are seen in this graph), we observe improvement in 6 indicators (electricity, basic sanitation, skilled birth assistance) and worsening situation in 3 indicators (clean fuel, tertiary education for 35+ and family planning). 



Over Time
Philippines, Household Indicators  
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Over Time
Philippines, Child and Women’s Health Indicators  
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Over Time
Philippines, Education Indicators  
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The Case of VNR

Technical R Training for LNOB Analysis
Session 10: Final Q&A



LNOB Methodology
Q&A

Q&A Session



Technical R Training for LNOB Analysis
Session 10: Closing 



EVALUATION FORM

https://forms.office.com/r/af2nEZyWCT



THANK YOU

Follow us

www.unescap.org unitednationsescap

united-nations-escap

unescap

unescap unescap


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79
	Slide Number 80
	Slide Number 81
	Slide Number 82
	Slide Number 83
	Slide Number 84
	Slide Number 85
	Slide Number 86
	Slide Number 87
	Slide Number 88
	Slide Number 89
	Slide Number 90
	Slide Number 91
	Slide Number 92
	Slide Number 93
	Slide Number 94
	Slide Number 95
	Slide Number 96
	Slide Number 97
	Slide Number 98
	Slide Number 99
	Slide Number 100
	Slide Number 101
	Slide Number 102
	Slide Number 103
	Slide Number 104
	Slide Number 105
	Slide Number 106
	Slide Number 107
	Slide Number 108
	Slide Number 109
	Slide Number 110
	Slide Number 111
	Slide Number 112
	Slide Number 113
	Slide Number 114
	Slide Number 115
	Slide Number 116
	Slide Number 117
	Slide Number 118
	Slide Number 119
	Slide Number 120
	Slide Number 121
	Slide Number 122
	Slide Number 123
	Slide Number 124

