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Load Economicreasoning package only if it is not already 

loaded
If[Length@Names["PLTools`*"] < 10,
Get["http://economicreasoning.com"]]

Load other tools by clicking on extras and/or evaluating below

If[Not@MemberQ[$ContextPath, "OtherTools`"],
Get["http://othertools.economicreasoning.com"]]

Background

Some history of classical measurement error

This analysis originated with Frisch (1934).  The classic measurement error model is a workhorse in 

applied econometrics, including Milton Friedman’s Nobel Prize winning book Friedman (1957).  See 

Tamer (2010) for a brief exposition of this model from the perspective of “partial identification.” 

Dot products and vectors in Mathematica

Interpret all vector variables (x, y, ϵ) as demeaned.

In the Wolfram Language, x.y refers to the tensor DOT PRODUCT, NOT scalar multiplication.  For 
TheoryGuru purposes, tensor means vector, so that the result of x.y is a scalar.

http://www.sv.uio.no/econ/om/tall-og-fakta/nobelprisvinnere/ragnar-frisch/News/Confluence%20Analysis_2%5B1%5D.pdf
http://www.nber.org/chapters/c4402.pdf
https://scholar.harvard.edu/files/tamer/files/pie.pdf
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Setup
Clear[y, x];

OLSSlopeForward = First@SymbolicRegression[y, x]
x.y

x.x

OLSSlopeReverse =
1

First@SymbolicRegression[x, y]
y.y

y.x

y = xtrue β + ϵy;
x = xtrue + ϵx;

ClassicalMeasurementError = {xtrue.ϵx ⩵ 0, xtrue.ϵy ⩵ 0, ϵx.ϵy ⩵ 0};

YandxtrueAreCorrelated = xtrue.y ≠ 0;

xHasVariation = x.x > 0;

Results

Frisch’s identified set:
the regression parameter β is bounded by the forward and reverse 

regression slopes

TheoryGuru[{YandxtrueAreCorrelated, ClassicalMeasurementError},

0 < OLSSlopeForward ≤ β ≤ OLSSlopeReverse
∨

OLSSlopeReverse ≤ β ≤ OLSSlopeForward < 0]

True

2 ���  PartialIdentificationFrisch.nb from examples.economicreasoning.com



TheoryPossibilities discovers the hypothesis -- i.e., the above formula for the 

identified set -- on its own

DefineShortVariableNames = {for ⩵ OLSSlopeForward, rev ⩵ OLSSlopeReverse};

TheoryPossibilities[
{YandxtrueAreCorrelated, ClassicalMeasurementError, DefineShortVariableNames},
{β, for, rev}(* variables to appear in discovered formula *),
True(* the variables can appear simultaneously *)]

You are in vector mode: include the hypothesis if it is
necessary for classifying your assumption symbols as scalars vs. vectors.

for < 0 && rev < 0 && β ≤ for && rev ≤ β && β < 0 ||

for > 0 && rev > 0 && for ≤ β && β ≤ rev && β > 0

Confirm that the two formulas above are equivalent

TheoryOverlap[{}, %,
0 < for ≤ β ≤ rev
∨

rev ≤ β ≤ for < 0]

for > 0 ∧ rev > 0 ∧ β > 0 ∧ for ≤ β ∧ β ≤ rev ∨

for < 0 ∧ rev < 0 ∧ β < 0 ∧ rev ≤ β ∧ β ≤ for,

0 < for ∧ for ≤ β ∧ β ≤ rev ∨ for < 0 ∧ rev ≤ β ∧ β ≤ for

are equivalent

The slope inferred from reverse regression has at least as much magnitude

TheoryGuru{YandxtrueAreCorrelated, ClassicalMeasurementError},

OLSSlopeReverse2 ≥ OLSSlopeForward2

True

ImperfectMeasurement = ϵx.ϵx > 0;

TheoryGuru{xHasVariation, YandxtrueAreCorrelated,

ClassicalMeasurementError, ImperfectMeasurement},

OLSSlopeReverse2 > OLSSlopeForward2

True

Note that the correlation and classical assumptions guarantee that x has 

variation

i.e., the forward regression will not divide by zero
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TheoryGuru[{YandxtrueAreCorrelated, ClassicalMeasurementError},

xHasVariation]

True

Variable interpretations
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