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ESCWA’s Three Simulations Types

◦ Input: shock magnitude per 
indicator

◦ Apply a positive/negative shock 
on microdata iteratively

◦ Output: Average MPI 
(The Lebanon Case)

◦ Relate the poverty change to 

macro economic change
(The case of Palestine)

◦ Input:

◦ the MPI reduction target

◦ The total budget

◦ The cost per unit of change/indicator

◦ Output: 
◦ Get 3 OPTIMAL intervention levels

Simulation 3

Approach 1

Approach 3

Approach 4
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The Logic

Start from an MPI FW
(binary data)

Inspect updates on 

indicators headcounts
1- negative or positive shock

2- magnitude

Target population 

eligible for change 

in status
1- extreme poor, poor, vulnerable, 

everyone? concentration of shock

2- other characteristics?

Get average poverty figures

After n iterations
(MonteCarlo)
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Starting Assumptions

➢ Shock level: Household

➢ Selection criteria: Deprivation Score, 4 categories

➢ Shock distribution: Decide where the shock is concentrated

➢ Shock direction: Positive/Negative

➢ Iterations: to ensures randomness and convergence to the 

average MPI

➢ Simulation Randomness: different selection of households

➢ Sampling Randomness: different sampling frames
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Model 1 – Uniform Shock

Start from an MPI FW
(binary data)

Inspect updates on 

indicators headcounts
1- negative or positive shock

2- magnitude

Target population 

Shocked uniformly
extreme poor, poor, vulnerable, 

everyone? concentration of shock

Get average poverty figures

After n iterations
(MonteCarlo)
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Model 2 - Generalization

Start from an MPI FW
(binary data)

Inspect updates on 

indicators headcounts
1- negative or positive shock

2- magnitude

Target population 

eligible for change 

in status
1- extreme poor, poor, vulnerable, 

everyone? concentration of shock

2- other characteristics?

Get average poverty figures

After n iterations
(MonteCarlo)
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Model 2

- Let 𝑓: 0,1 → 𝑅 be a probability density function. We shock a certain 

indicator according to the density f and with total magnitude I.

- We split the shocks into 4 bins of variable size [0,G], ]G,Y], ]Y,R] and ]R,1]

- Perform shocks (uniform or other) on the set of concerned households with 

deprivation scores in each of the four bins, each with intensity 𝑎𝑖 ,1 ≤ 𝑖 ≤ 4, 

depending on the probability function set for the shock of that specific 

indicator.
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Model 2

Formulating the Shock Intensities 𝐚𝐢 :

First of all, we define the following variables:

- 𝐻𝑖 : number of deprived/non-deprived households in each bin (1 ≤ 𝑖 ≤ 4). 

This is the number of households who are deprived for the considered 

indicator and whose total deprivation level lies in the interval of the bin.

- 𝑇: total number of deprived/non-deprived households for the indicator. 𝑇 =

σ𝑖=1
4 𝐻𝑖.

- I: total magnitude of the shock (between 0 and 1).

- 𝑝𝑖 = ׬
𝑏𝑖𝑛 𝑖

𝑓 𝑥 𝑑𝑥 (Generating a vector of four 𝑝𝑖’s that together sum to 1).
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Model 2

We operate under two constraints that are 

used to derive the formula for ai .

1- The sum of numbers of households shocked in each bin equals the intensity 

of the shock times the total number of concerned households 

σ𝑖=1
4 𝑎𝑖𝐻𝑖 = 𝐼 × 𝑇

2- The shock intensity in each bin is proportional to the area under the density:
𝑎1
𝑝1

=
𝑎2
𝑝2

=
𝑎3
𝑝3

=
𝑎4
𝑝4

𝑎𝑖 = 𝑝𝑖
𝐼 × 𝑇

σ𝑘=1
4 𝑝𝑘𝐻𝑘
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Special Case - Application on Lebanon

Start from an MPI FW
(binary data)

Inspect updates on 

indicators headcounts
1- negative or positive shock

2- magnitude

Target population 

UNIFORM Shock at 

INDIVIDUAL Level
Criteria: eligibility for indicators (e.g. 

school attendance), and other 

demographic criteria (nationality, 

area of residence,..) 

Get average poverty figures

After n iterations
(MonteCarlo)
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Proposed Framework

Using the latest Labor Force and Household Living Conditions Survey (LFHLCS, 2019) for Lebanon, population-
representative at the governorate level, we developed a framework (FW) to measure the Multidimensional Poverty Index 

(MPI) at both the national and subnational levels.

&
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Indicator

Negative Shock 

Magnitude  

(additional increase)
Source and date of latest 

estimation

Lebanese
Non 

Lebanese

School Attendance (among 

Vulnerable HHs)
15% 35% Unicef, June 2021

Access to Medication 47% 57% WFP, June 2020

Access to Medical Services 27% 32% WFP, June 2020

Internet Access and ICT 8.39% 9.155%
2021 (WFP Report June 2020 + 

1SD)

Means of Transport 5.7% 6.375%
2021 (WFP Report June 2020 + 

1SD)

Domestic Livelihood Assets / 

Household Electrical Devices
6.83% 10.08%

2021 (WFP Report June 2020 + 

1SD)

Heating Assets/Devices 8.72% 11.97%
2021 (WFP Report June 2020 + 

1SD)

Unemployment 1.1% ILO, May 2020

Electricity 45% Imagery analysis, Aug 2021

Waste Collection 33% News reports, Aug 2021

Income

Increase the 2019 poverty 

line to the CPI-adjusted 

poverty line 

CAS

Impoverishment in details 
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• Monte Carlo Simulation

• Multiple negative shocks

• Uniform shock across deprivation levels

• Number of iteration, run-time and 

stabilization

• HHs, or individuals, are targeted based 

on the characteristics of target 

population in the latest data source (i.e. 

the updated surveys). 

Negative Shock Simulation 
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The latest survey at hand is for the year 2019, and the 

aim of this study is not only to compute the MPI for 

the base year, but also to forecast poverty measures 

going forward, more specifically to year 2021. 

The base case is to randomly shock each indicator, by 

transforming the status of the non-deprived into 

deprived, in selected indicators. 

The magnitude of the shock is based on evidence from 

quick assessment surveys or on other objective metrics 

from specialized sources.

Impoverishments between 2019 to 2021
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Deprivation Scores Distributions

2019 vs 2021
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MPI
Average 

Intensity (A)

Poverty 

headcount (H)

2021 0.23 0.3 0.82

2019 0.11 0.27 0.41

2019-2020 comparative
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Discussion


