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" PUED Outline

Desirable principles in measurement
Common elements in poverty measurement exercises
Utility and construction of measurement models

Towards the scientific principles for addressing and
estimating measurement error:

Reliability
Validity



Multiple proposals -models- to measure
overty: Indications and outcomes
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3 Dimensions of Poverty

© Oxford Poverty and . .
Human Development Intiative (OPHI) 3 Dimensions of Pove rty

La Pobreza Multidimensional contiene 4 dimensiones y 12 indicadores i o
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T'heory, concepts and methods of measurement:
Consensus after more 100 years

Epistemology of measurement (Last
Friday)
—— Approaches based on XXI Century
statistical developments
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Given a
population and a
set of information
we would like to
be able to
produce scores
that:

1) Order our
population
from highest
to lowest
standard of
living

2) Classify into
two groups:
Poor and Not
Poor

ﬂ
High

&t 5 0 O

Low

Goals in measurement

COnEvalL Indicadores de pobreza
|Chiapas, 2014
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Vulnerables por carencia social
793.3 mil
15.3%
2.1 carencias promedio

Bienestar

Carencias
Derechos sociales

Fowate: evtmaciones dol COMEVAL Con bave 0o of MCS EAGH 2014
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Observed: Scores

Poblacién no
pobre y no
vulnerable
313.5 mil
6.0%

Vulnerables
por ingreso
129.8 mil
2.5%

Pobreza
3,961.0 mil
76.2 %

2.8 carencias
promedio



PUED Goals in measurement
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Given a
population and a
set of information
we would like to
be able to
produce scores
that:

1) Order our
population
from highest
to lowest
standard of
living

2) Classity into
two groups:
Poor and Not
Poor
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Goals in measurement

Standard of living from which a
person is excluded from the
minimum standards in a society
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PUED Goals in measurement
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If nothing happened, the population orderings should
not be modified but, what if something happened
(COVID)?



PUED Goals in measurement
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PUED Goals in measurement
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PUED

Given a
population and a
set of information
we would like to
be able to
produce scores:

Allow me to
perform
disaggregations
and robust
inference

High

&t 5 0 O

Low

Goals in measurement

0 Socio-#emographic and

0 ° geographical characteristics
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PUED Goals in measurement
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Models: Representation in poverty measurement
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Measurement model

* Dimensions: D
It takes shape from a series of

* Indicators: | — !
5 Threshelds: U assumptions about each of these
. Weights: P elements

« Poverty line: L

Does the measurement model | proposed come close to these aspirations
for the (reliable and valid) measurement of poverty?




| don't know the
"perfect" measure of
poverty.

There is no such thing
as a Census with D, |,
U, P and L that leads
me to a measurement
with zero error

All models are wrong but some are useful
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Given a scientific definition of
poverty and the available
information | take samples -model-

Dimensions: D
Indicators: |
Thresholds: U
Weights: P
Poverty line: L

| calibrate that information to get to
the best possible model, i.e. less
error



Ditferent approximations same language: Measurement models
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UNAM

8 indicators
10 Indicators | A” are the product Of a

| series of decisions
regarding:

/18)

Nutrition Child
(1/6) mortality
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Assets (1

Cooking fuel (1/18) —

Electricity (1/18)
Housing (1/18)

Dimensions: D
Indicators: |
Thresholds: U
Weights: P

Health (1/3)

Living Standards (1/3)

3 Dimensions of Poverty

Access to health care
Toilet/ Sewage

Underw eight
Overcrowding

© Oxford Poverty and
Human Development Intiative (OPHI)

Education and
Information

3 Dimensions of Poverty

La Pobreza Multidimensional contiene 4 dimensiones y 12 indicadores
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PUED oes the measurement model lead to a reliable

and valid representation of poverty?

* Do these assumption hold?

Dimensions
Indicators
Thresholds
Pesos
Poverty Line

Clear models (Definition, data,
assumptions) allow both clear
hypotheses and conclusions
about what | am attempting to
measure

L leads me to the best possible separation of the poor from
the non-poor - Classification error-

P helps me to improve the ordering of the population from
lowest to highest standard of living

I (given U) it is a set that has the same source - signal:
multidimensional poverty-

U it is the best way to separate the population with lack from
those who do not have it

D is the best way to classify I to represent multidimensional
poverty

| comes from data designed to capture what | want to
measure

L,P,U,I,D they allow me to make the inference | want to make



Moving from the theoretical
model of measurement to
its empirical scrutiny
requires some technology
that connects both worlds.

The framework of latent
variables - structural
equations - is a technology
with more than 100 years of
development

Latent variables

AE= “m=| A Factor Analysis Genealogy
S N
=) =)
(o b == ] 7 AR —
= / \ ek e
N = rE TE =/ |\ B = | == | == R
;‘é - i vm-: ~— | P | / sty E / A
(B T A =) EaE = L) e
CE e =) o) (B ) ) ey O =
b e (e
] (ot | | | o | | = =
. g [ ] Tougie
Associations: F e
— Ph.D. Mentor, Student o)
----- Direct Influence o
= ---» Reciprocal Influence - -
Denotes Presenters Eale=al

b ¢
Foih
ks




PUED Modelos de medicion

Ovelall deprivation

* Do allY's capture the same

signal?
* Do changes in thresholds \
affect the signal | capture? by Weidyts: Qignal

* Is one dimension an adequate
representation of the data?

different? -Does it matter?-

* Are the weights equivalent or |
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PUED

Do all Y's capture the same
signal?

Do changes in thresholds
affect the signal | capture?

ls one dimension an adequate
representation of the data?

Are the weights equivalent or |

Modelos de medicion

different? -Does it matter?- “

y6

y5

Ovelall deprivation

Lambda/Weights: Signal

Sodial deprivation
Material Deprivation

LambdaWejghits; Sigi

Lambda/XVeighty: Signal
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v8

y10
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v9
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Mismos datos diferentes modelos
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Which model is better? What assumptions harm which model?
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Methods
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s uncertainty in parameter esti-

Measurement error adds noise to predictions, increase:

mates, and makes it or to distinguish among

competing theo! n effect under noisy
conditions provides nce that the underlying effect is particularly strong and ro- [ ]
andoes hust. Yet, statistical significance conveys very little information when measurements -

1 eletters are noisy. In noisy research settings, poor measurement can contribute to exaggerated

estimates of effect size. This problem and related misunderstandings are key compo-
nents in a feedback loop that perpetuates the replication crisis in science.

MONITORING
GLOBAL POVERTY

Report of the Commission
on Global Poverty

Measurement error

It is recognized that is unacceptable to work with high
measurement error and the need to estimate the size of such
error

Measurement error: All that signal that does not interest me -
The error of my measurement model-

That is, the measurement error is a product of the assumptions
not of the readings themselves!

The error does not arises from the swab of the COVID-PCR test
but from the series of principles that are behind the processing

How is it calculated? On what terms?



- How is it calculated? On what terms?

In scientific measurement, the estimation of measurement error is systematic and standardized. It rests
on the principles of validity - systematic error - and reliability - random error -

In the cutting-edge areas in social sciences the same principles are used and the methods have been
unified (Structural equations and latent variables)

In the measurement of poverty there is still no agreement: ad hoc analysis of sensitivity vs estimation of
measurement error

The problem with the first is that it does not allow us to know the fulfillment of the ideals indicated above
- consistency and precision.




lgnoring the measurement error does not mean that
it disappears

The classification (poor/not poor) is as good as our
measurement

Cross-tabulations, estimation of small areas, reports
on the poor/non-poor ratio will propagate
measurement error

Acknawledgments

Can | ignhore measurement error?
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Measurement error adds noise to predictions, increases uncertainty in parameter esti-
mates, and makes it more difficult to discover new phenomena or to distinguish among
competing theories. A common view is that any study finding an effect under noisy
conditions provides evidence that the underlying effect is particularly strong and ro-
bust. Yet, statistical significance conveys very little information when measurements
are noisy. In noisy research settings, poor measurement can contribute to exaggerated
estimates of effect size. This problem and related misunderstandings are key compo-
nents in a feedback loop that perpetuates the replication crisis in science.

[' Submit manuscript ‘]

& R =

3

e




;VVhat is the central idea behind the
estimation of measurement error?

Ruido
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What proportion of
the signal is due to
the latent variable?

b

Given a scientific
definition of poverty

Dimensions: D

Thresholds: U B distributed equally
Weights: P for all variables?

Poverty line: L




Conclusions
PUED

Given a scientific
definition of poverty and
available information

Dimensions: D

All the decisions | make regarding D, |, U, P and L result in a better or
worse measurement

Good decisions start from a clear definition, high-quality data that is

Inhd|cak’]to|rs: | consistent with that theory, with well-defined thresholds and with a
J resho ds: U weight scheme that is consistent with statistical theory.

Weights: P

Poverty line: L We will see examples of each of these aspects

How then can | estimate the measurement error?
That distance between what | set out to do and what | ended up doing via my
assumptions.
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