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Chapter 4: Measuring Unobservables 

 

Key Concepts 

- Concepts and indicators 

- Conceptualization and operationalization 

- Latent vs manifest variables  

- Proxy variables 

 

Further Reading 

See self-study exercises and explanation videos on slides 
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Unobservable? 

 

Measurement means moving from the abstract (concepts) to the concrete (measures of concepts). 

Our theories are usually about (unobservable) concepts. Assume we have a theory that education reduces 

prejudice. By themselves, education and prejudice are abstract concepts. 

However, in empirical research (and statistical analysis) we deal with observable indicators of these 

concepts. For example, ‘completed years of education’ or ‘highest educational attainment’ are empirical 

indicators for the concept ‘education’.  
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Concept and definition 

 

The move from the abstract to the concrete involves two steps:  

 Conceptualization (‘language of concepts’): Clarify the concept(s) by providing theoretical 

definition(s). It is advisable to stick to definitions that are generally accepted in the (social science) 

literature, so that others can evaluate the contribution of your research project and the research may 

connect to existing theory. For example:  ‘Education is defined as the extent of someone’s intellectual 

training and knowledge’. 

 

 Operationalization (‘language of variables’): Clarify how the concept is measured by specifying 

indicators and outlining exact ways in which information can be gathered (for example, in a survey 

the final product of operationalization corresponds to the formulation of the survey item). 
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Terms and concepts 

 

There is an enormous range of ‘acceptable’ operational definitions. They do not 

aim to capture the ‘essential nature’ or the ‘intrinsic meaning’ of a term (as 

compared to ‘real definitions’).  

Operational definitions are somewhat ‘arbitrary’ and open to debate. In the end, 

an operational definition needs to be practical and fit the research purpose. 

 

 

 

(Education example adopted from Singleton, Royce & Bruce Straits (2017 [1988]): Approaches to Social Research. 6th Edition. Oxford University Press.) 
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Unobservables in the Social Sciences 

 

In the social sciences, many of our theoretical concepts are not observable. We cannot ‘see’ education or 

prejudice per se. We can only observe their indications.  

However, these indications may result from something else… 

 

Example: Gender pay gap 

 

What causes the gender pay gap: discrimination of women, preference differences between men and 

women, or both?  
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The convenience of measuring unobservables 

 

Some unobservable concepts could in principle be observed, but there are practical reasons why 

information cannot be collected (i.e. they are ‘hidden’). 

 

Example: Happiness 

We may be able to measures happiness through the serotonin level in the brain (albeit with some 

measurement error…). But this is impractical, ethically problematic, and certainly more expensive than 

asking survey respondents whether they are happy.   

 

In many cases, unobservable concepts are unobservable because they refer to abstract traits of an 

individual (e.g. tastes, beliefs, desires …) or a collective (business confidence, team morale …). 
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Example: Intelligence  

 

Let’s assume for some reason you want to measure intelligence.  

In a first step, you need to come up with a conceptual definition of ‘intelligence’. You want it to be specific 

enough such that it fits your research context. At the same time, keep in mind that it should be sufficiently 

broad to ensure applicability to other situations as well (generalizability)  trade-off. 

Although you have a - hopefully – clear, well-defined theoretical concept in your mind, it can happen that 

others interpret ‘intelligence’ differently (or at least set another focus). Why? Simply because this variable 

opens the door for an enormous range of individual definitions, variables, tests etc. (Think about verbal, 

emotional, or numerical intelligence). Hence, there are tons of different IQ tests. This is unproblematic as 

long as each IQ test is tailored to the specific purpose of the corresponding research project and as long as 

they relate to the overarching abstract concept of ‘intelligence’.  

 

 

 

Side note: remember the somewhat cynical statement ‘Intelligence is what the intelligence test measures.’ As with many social science 

concepts, the existence of such unobservable phenomena may be questioned; in particular, if more emphasis is placed on discussing the 

details of measurement, instead of its conceptual underpinnings (as is the case for intelligence).  
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This chapter provides an introduction on common measurement theories and procedures for unobservable 

concepts. In particular, we cover: A) Latent Variables and B) Proxy Variables 
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Latent variables 

 

There are different measurement models which link observable information to an unobservable, 

theoretical concept. Latent variable models are one subtype of these measurement models. As described 

by Denis Borsboom (2005, 4),  

“The central idea of latent variable theory is to conceptualize theoretical attributes as latent variables. 
Latent variables are viewed as unobserved determinants of a set of observed scores; specifically, latent 
variables are considered to be the common cause of the observed variables.” 
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Let’s assume that you consider intelligence to be a latent variable. Any observable information, which you 

collect from events, ratings, or IQ tests, are considered to be the response or manifestation from a 

particular level of intelligence. (Or the other way around: your level of intelligence is the cause for your 

test result).  

In addition to a systemized definition, you also need to have an idea (a model, to be precise) how the 

latent trait relates to information, which you can observe. Only as a last step, you collect observational 

data and maybe apply weights to separate items. 

In contrast, the classical test theory model considers scores from IQ tests as ‘true scores’, i.e. they 

correspond to your level of intelligence (measurement error aside). Formulated differently: if you score 

higher in an IQ test than your colleague, it’s because of differences in abilities. 

Where’s the difference? The classical test theory assumes that all relevant attributes of your theoretical 

concept are adequately represented. Latent variable theory requires you to set up a model, which allows 

examining the goodness of fit between the model and observable data.  
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Self-study exercise 1: Life satisfaction and capabilities 

 

Quick brainstorming exercise: How happy are you? Would you say it solely depends on surrounding factors 

(e.g., living situation, food, health) or does it also depend on your attitudes towards life and setbacks (so-

called ‘capabilities’)?  

 

There are many ways of operationalizing ‘happiness’ or ‘life satisfaction’. Write down some notes how you 

would measure it. Then compare your suggestions with Anand et al. (2011, p. 206-207). Is there an overlap 

in your theoretical concept?1 

 

Now move on and read Anand et al. (2011, p. 209) to see how the authors apply the two measurement 

theories described above to the concept of life satisfaction. 

 

 

                                         
1 You need a VPN connection to access this article. For help, see: https://www.wu.ac.at/en/it/services/network/vpn 

https://doi.org/10.1016/j.jpubeco.2010.11.007
https://doi.org/10.1016/j.jpubeco.2010.11.007
https://www.wu.ac.at/en/it/services/network/vpn
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Other examples:  

 

- Respect for human rights  

- Sustainability  

- Corruption 

- Ethnic diversity  

- Agents’ information 

- Judicial independence  

- Quality of Life  

- Discrimination 

- Fairness  

- Institutional transparency 

(these are all taken from one issue of the American Journal of Political Science).   
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Latent variables 

 

To model latent variables, researchers can rely on several types of models. Which one should be used 

depends on the scale of measurement of both observable (= manifest) and unobservable (= latent) 

variables. Latent variable models are broadly classified as follows:2 
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Latent Variable 

 
 Continuous Discrete 

Continuous Factor Analysis 

Structural Equation Modeling 

Latent Profile Analysis 

Mixture Modeling 

Discrete Item Response Theory 

Latent Trait Analysis 

Latent Class Analysis 

 

 

                                         
2 The overview has been adapted based on Bartholomew and Knott (1999) and Cai (2012).  
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Self-study exercise 2 

 

Your latent variable “happiness” shall be a continuous variable ranging from 0 (unhappiest) to 100 

(happiest). Let’s assume further your happiness variable is measured based on self-reported, observable 

data. For instance, monthly salary or hours slept. Which model should be used?  
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Factor Analysis models 

Factor Analysis models summarize and reduce a set of several measurements through a smaller number of 

latent traits (“factors”), which results in a common score.  

 

Watch the video below for a brief explanation of factor analysis! 

 
 Source: https://www.youtube.com/watch?v=WV_jcaDBZ2I 

https://www.youtube.com/embed/WV_jcaDBZ2I?feature=oembed


 17 

Item Response Theory (IRT) models 

IRT models refer to models based on observable, categorical responses (or “items”), which quantify a 

continuous latent variable.  

Example: intelligence tests. The test consists of different questions (“items”), which generate responses 

(“item responses”) from those who fill out the test.  

Watch the video below for a brief explanation of IRT! (For a revision of measurement and a “sportive” 

example, feel free to watch part 1 as well) 

 

 
Source: https://www.youtube.com/watch?v=b6FKYV1-mEU 

https://www.youtube.com/embed/b6FKYV1-mEU?feature=oembed
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Self-study exercise 3: Human rights and IRT 

 

Fariss (2014) estimates an item response theory (IRT) model, which is dynamic, to examine change in 

respect for human rights over time.   

 

Keeping in mind the classification table above:  

Browse through the research article and read about human rights measures used. 

 

Why did the author estimate an IRT model here? 

  

 

 

 

 

 

https://www.jstor.org/stable/43654374
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Proxy variables 

 

In an ideal research world, you can estimate a model using variables, which capture the theoretical concept 

perfectly. Unfortunately, this world does not exist.  

Instead, you can use a proxy variable, which is not a direct measure of your concept but a strongly related 

one. A proxy variable is a unidimensional variable that approximates the actual variable of interest. Phrased 

differently, a proxy variable aims to represent the underlying concept by using only one indicator (instead of 

representing a latent variable by several observable factors).  

Usually, proxy variables are the first strategy when being faced with unobservable variables. Being 

alternative measures used in place of unobserved concepts, they deviate from the theoretical concept.  

For example: You use ‘military spending’ as a proxy for the ‘power’ of a country. Unless ‘military spending’ 

is what you are interested in, you necessarily lose information whenever you cannot measure your variable 

of interest exactly.  
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Other examples for proxy variables:  

 

Unobservable Variable Proxy Variable 

Power 

Military spending 

Arms exports and imports 

Number of troops 

Standard of living GDP per capita 

Economic development Nighttime lights 

Ethnicity/Race Country of Origin 

Innovative Activity Number of patents 

(Source: Keola et al. 2015)
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In a regression analysis, proxies are used (usually) as surrogates for explanatory variables (x), not the 

dependent variable (y). 

A ‘good’ proxy: 

1) Is correlated with the omitted variable (the variable you are actually interested in)2  

2) The part of information which cannot be proxied (and is missing) is uncorrelated with the other 

explanatory variables. If this is the case, using good proxy variables instead of the unobservable variable 

alleviates the issue of endogeneity. Unfortunately, there is no certainty whether you have chosen a ‘good’ 

proxy leading to unbiased estimates.  

 

 

 

 

 

 

 

2 The correlation between proxy and variable of interest need not be positive. A good proxy may also have a high negative correlation.  
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Self-study exercise 4: What is the ‘best’ proxy?  

 

Given that your proxy variable cannot be an identical representation of the unobservable variable, your 

task is to find and use the ‘best’ proxy in the universe of available operationalizations. This is not easy and 

often a subjective decision. You will see in a moment that scholars disagree about the ‘best’ proxy. 

Have a look at the following articles and note down how the authors have proxied ‘democracy’:  

 Vanhanen (2000), https://doi.org/10.1177/0022343300037002008  

 Freedom House Index, https://freedomhouse.org/reports/freedom-world/faq-freedom-world 

 The Polity Project, https://www.systemicpeace.org/polityproject.html  

 Munck and Verkuilen (2002), https://doi.org/10.1177/001041400203500101  

 

 

Suggestion:  

If you want to practice for the homework, note down your own criteria for a ‘democracy’ before you look 

into the suggested readings. 

  

https://doi.org/10.1177%2F0022343300037002008
https://freedomhouse.org/reports/freedom-world/faq-freedom-world
https://www.systemicpeace.org/polityproject.html
https://doi.org/10.1177%2F001041400203500101
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Chapter Review 

 

Key Concepts 

- Concepts and indicators 

- Conceptualization and operationalization 

- Latent vs manifest variables  

- Proxy variables 

 

Further Reading 

See self-study exercises and explanation videos on slides 

 


