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Early Hopes and Concerns1

William Stanley Jevons (a co-founder of the neo-classical school):

I know not when we shall have a perfect system of 
statistics, but the want of it is the only insuperable 
obstacle in the way of making Political Economy an 
exact science. (1871: 14)2

Some thirty years later Francis Edgeworth wrote 
that ceteris paribus problem was problematic: W.S. Jevons 4that ceteris paribus problem was problematic: 

It may be doubted whether Jevons’ hope of constructing 
demand curves by statistics is capable of realization.
(1901:455)3

________

1. These opening comments  on hopes and concerns are similar to those found in Bessler and  Dearmont ,
“Ceteris  Paribus: An Evolution in Agricultural Econometrics,”  European Review of Agricultural Economics 1996.

2. Jevons, W.S. The Theory of Political Economy, London: Macmillan, 1871.

3. Edgeworth, F.Y. “Demand Curves” in R.H.I. Palgrave (editor) Dictionary of Political Economy, London: Macmillan, 1901.

4. All images are in the public domain and have been taken from Google Image, unless otherwise referenced in the presentation.
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More Early Concerns

Alfred Marshall seconded Edgeworth in a letter to 

to Henry Moore on the latter’s  regression analysis in his  (Moore’s)

1911 Law of Wages: A Essay in Statistical Economics, New York, 

MacMillian. 

The ceteris paribus clause – though formally adequate-

seems to me impracticable. (Quoted in Stigler Ecmt.1962:7)
Alfred Marshall

Henry Moore’s 1914 work (Economic Cycles: Their Law 

and Cause, New York, MacMillian) on ‘demands’ for 

agricultural and other commodities was a bit more careful. 

He recognized Marshall’s caution with respect to ceteris 

paribus:

The ‘demands’ are the average changes that society is 

actually undergoing. This is in contrast to the classical 

theory of demand which is limited to the simple enunciation 

of this one characteristic, ceteris paribus. (1914:77)
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Partial Answers

While Moore (1914) was careful not equate his “statistical demand” curve with 

Marshall’s ceteris paribus demand curve, he was (and perhaps still is) somewhat 

unjustly criticized for his results on pig iron – a positively sloped statistical

demand curve.  

Elmer Working (QJE 1927) shows that, with observational data, failure to account  

for shifts in demands and supplies (due to omitted variables) can give us 

regularities which sometimes  look like demands, sometimes like supplies, and 

sometimes neither.           S1     S2

P
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Hope: Instrumental Variables1

Philip Wright introduced us to Instrumental Variables as a possible solution to  “Moore’s 

Problem.” 

Here X and Y are connected via a latent variable L, so there is a back door  path problem2.  

OLS regression of Y on X gives biased and inconsistent parameters estimates of ∂Y/∂X. One 

may have to look for a variable I, such that I causes X and Y, the latter only through X (there is 

no arrow from I to L or from I to Y). 

________________

1. See the book of Philip Wright: The Tariff on Animal and Vegetable Oils,  New York: MacMillan 1928.  Two-stage  Least squares and, the 

more general three stage least squares, are specific cases of the general IV  estimators. Both have huge literatures  and  are 

not given explicit discussion here.  The solution to Moore’s problem via instrumental variables in simultaneous equations (slide

5) is much the same as the presentation here with recursive equations (see Hamilton  Time Series Analysis ,Princeton 1994, for 

the treatment of IV in a simultaneous model). Thanks to Bill Tomek for pointing out this last point.  

2. Backdoor path: path from x  back to y via L, going against the arrows into X (see Judea Pearl,  2000, 2009,  Causality: 

Models, Reasoning and Inference, Cambridge University Press).
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Instrumental Variables Offered Us Hope, but Apparently Not 

All Saw “Moore’s Problem” as Solved

Haavelmo hinted that problems may arise in his 1944 Supplement to Econometrica.  

He focused attention on how we obtain our data.  He distinguishes between what are 

today labeled experimental data and observational data. He labeled the latter 

“passive observations” (page15):  

The experiments (economists)  have in mind may be grouped into two different  

classes, namely, 

(1) experiments that we should like to make to see if certain real economic 

phenomena – when  artificially isolated from “other  influences” – would verify certain 

hypotheses1, and 

(2) the stream of experiments that Nature is steadily turning out from her  enormous 

laboratory,  and which we merely watch as passive observers. 
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Haavelmo’s First Class of Experiments

In the first case we can make the agreement or disagreement 
between  theory and facts depend upon two things: the facts 
we choose to consider, as well as our theory about them. 
(Haavelmo 1944, page 14)1,2

________
1. I interpret  Haavelmo to mean random assignment experiments where subjects are assigned randomly to 
different levels of treatment.  Such work gets high marks, in general, with respect to internal validity (Campbell and 
Stanley, Experimental and  Quasi experimental Design for Research, Houghton and Mifflin 1966).

2. The experiment is generally linked with Ronald Fisher and his agricultural work at Rothamsted Experiment 
Station in the early twentieth century (see The Design of Experiments, Edinburgh; Oliver and Boyd, 1951).  Earlier 
the American scientist and philosopher Charles Sanders Peirce invented random assignment, because 
(apparently) he didn’t trust himself in recording experimental results (Stigler, The History of Statistics, Harvard 
Press  1982). 

Trygve Haavelmo



An Experiment is a Special Case of IV Estimation that Deals 

Effectively with Omitted Variables (backdoor paths)

The instrumental variable solution has an experimental equivalent.  X and Y 

are correlated in the observational world (panel A). But the latent variable L, 

makes it difficult to conclude causality or obtain unbiased parameter 

estimates. The lab scientist cuts the edge (Judea Pearl’s  metaphor1) between L and X 

and assigns X via  a random assignment device (dice) in panel B.

Panel A                                                                                 Panel B

__________
1. Judea Pearl, 2000, 2009, Causality: Models, Reasoning and Inference, Cambridge University Press.
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Haavelmo’s Second Class of Experiments

(Passive Observations)

In the second case we can only try to adjust our theories to 

reality as it appears before us . . .we try to choose a theory 

and a design of experiments to go with it, in such a way 

that the resulting data would be those which we get by 

passive observation of reality.  And to the extent that we passive observation of reality.  And to the extent that we 

succeed in doing so, we become master of reality – by 

passive agreement. (Haavelmo1,2 1944 pages 14-15)   

_________
1. The Haavelmo reference is: Haavelmo, Trygve, 1944, “The Probability Approach in Econometrics,” 

Supplement to Econometrica 12, 118 pages, plus preface.  The red color text  added for emphasis by Bessler.  

2. Nerlove, Grether and Carvalho, Analysis of Economic Times Series, Academic Press 1979, take us back to the 

origins of such studies, particularly noteworthy is their discussion of Lord Stanley’s 1856 remark on the role of prior  

reasoning  (“… rejects all a priori reasoning…” NGC page 2). While perhaps a bit harsh, Lord Stanley’s  remark, and   

Haavelmo’s  words given here (however inadequate both may be),  speak to the anthropologic over-confidence some 

see in  structural econometrics at mid-twentieth century. 



Agricultural Econometrics

Our econometrics in the 1950’s, 60’s and 70’s, for the most part, tried to 

split the difference between Haavelmo’s two classes of experiments. 

We, perhaps, ignored Haavelmo’s advice.  We modeled observational 

data (his passive observations) on the variables suggested by 

economic theory, but added (conditioned on) small sets of  “confounding” 

variables, variables that changed over our sample period and obviously 

negated the ceteris paribus assumption made in the initial theory.1,2negated the ceteris paribus assumption made in the initial theory.1,2

____________
1. Of course there were exceptions to this last statement, including Nerlove’s work in time series  analysis, see Nerlove  Grether and Carvalho 1979, 

Academic  Press, his 1971 Econometrica paper  “Lags in Economic Behavior” and his even earlier work on Spectral Analysis Econometrica 1964.

2. The entire question of maintaining ceteris paribus has, perhaps, now been dismissed in macro econometrics.  As evidence see  Chris Sims’  recent  piece on 

econometrics (Journal of Economic Perspectives 2010) and earlier work of Stock and Watson (2005 NBER Working Paper  Number 11467) and Bernanke, Boivin 

and Eliasz ( QJE 2005).  This recent macroeconometric  literature places  emphasis on out-of-sample  forecasting from reduced form VAR models or structural 

VAR models, where the word “structural” in the latter use refers to contemporaneous relations only; see also  Orden and Fackler AJAE 1989, for an example of 

early work on  structural VARs in agriculture. 
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A Problem with “Structural Econometrics”

The “identifying theory” used for instruments was a priori and not 

deemed credible (Liu, Econometrica 1961, Sims Econometrica 1980). 

Even earlier George Kuznets suggested to us problems may arise: 

Can we be reasonably sure that the relations  among 

the economic variables which we are attempting to the economic variables which we are attempting to 

measure are unaffected by concomitant changes in 

social variables?  I think that the answer to this question 

is  probably no…1

_________

1. George Kuznets,  Journal of Farm Economics 1953:878-95. To be accurate Kuznets goes on in the above quote to suggest that, perhaps, 
with data  observed over a small interval of time, the correlations with  “omitted” social variables may not be a problem. In any case, 
the above quote indicates that Kuznets (and perhaps his students at Berkeley) were aware of the omitted variable problem and 
thought about possible solutions in the form of the data they observed.    
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What might Kuznets have been thinking? 

Perhaps a Backdoor Path from I to Y? 

Here we are interested in estimating  β = ∂Y/∂X, direct estimation will not 

work  (due the Latent L1).  But using  “I” as an instrument won’t work either (due 

to  the Latent L2).1

___________
1. Thanks to Clark Glymour for pointing out that tests on proper instruments is not an easy exercise.  See the discussion of instrumental 

variables and possible tests in Pearl (2009 chapters 7 and  8).
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More on Agricultural Econometrics

The 1970’s showed us the consequences of ignoring Haavelmo’s
advice. Rausser describes this period in agricultural econometrics:

To the U.S. government officials who were struggling to  control 
inflation… the tremendous increase in food prices was indeed a bitter 
disappointment.  At this juncture, it became crystal clear that the 
constructed models of the USDA were no longer viable. The forecasts 
generated by these models appear to be outliers in comparison to the 
actual behavior of the system. (Rausser, New Directions, 
1982, page 2).1,2 C. Gordon Rausser
1982, page 2).1,2

_________
1.  Rausser, C. G. New Directions in Econometric Modeling  and Forecasting in U.S. Agriculture, New York: 

North Holland Pub. Co., 1982.

2.   Gardner, B. (Jo. Econ. Lit. 1992) offers a commentary on econometric results found over the 1960’s, 

1970’s and 1980’s  and agricultural economists’ beliefs with respect to the existence of the “Farm 

Problem.”  In short the profession (according to Gardner 1992) apparently dismisses  results that appear 

to support the existence of such a “problem” because they conflict with strongly held theory (general 

equilibrium) .  Dearmont and Bessler (Economics and Philosophy 1997) offer a Bayesian view of Gardner’s 

position with respect to the Farm Problem and the conflict between prior beliefs, data and posterior 

beliefs.  They argue that Gardner was (apparently) pointing-out to the agricultural economics profession a 

result known to the general scientific community as “Duhem’s Thesis”.  In a few words: the observational 

nature of our data make acceptance of our econometric results (in this case) unbelievable. 

C. Gordon Rausser

Voorhies Hall, UC Davis



A Kuhnian Revolution?

I have argued elsewhere  that this period of the late 

1970’s – early 1980’s could be viewed as a Kuhnian 

Revolution in econometrics (Kuhn, T, The Structure 

of Scientific Revolutions, The University of Chicago 

Press, 1962).1

Thomas Kuhn

The new methods (paradigms) could solve one or more problems 

that  the old methods could not solve: prediction of new data 

points  and delivery of  structural parameters, without the 

associated adjective “spurious”.

_______
1. See Bessler’s 1994 Discussion of Tomek and Meyers’ piece: "Agricultural Price Analysis: A Review,“ Proceedings of 

NCR – 134 Conference on Applied  Commodity Price Analysis, Forecasting and Market Risk Management, Chicago, 

Illinois. 15
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Revolution in Econometrics?

• This revolution, in my opinion, shows up in two ways 

in economics.1

• In micro econometrics we moved into the laboratory.• In micro econometrics we moved into the laboratory.

• In macro econometrics we embraced time series 

methods.

________
1. It seems we took chapter II of Haavelmo’s  1944 offering seriously!

16



The new paradigm in micro-econometrics  

embraced earlier literatures

Many cite the early work of Vernon Smith, but Agricultural Economists were                

here at about the same time (or even a bit earlier).

Vernon         
Smith
JPE 1962

Earl O. 
Heady,
see Heady 
and Dillon 
Iowa State 

Max Brunk,
see Brunk and 
Federer, JASA
19531
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19531

1.Thanks to Bill Tomek , Bud Stanton and the Cornell group  for the Brunk photo and reference

Iowa State in the 1940’s Warren Hall, Cornell UniversityKrannert  Building, Purdue University



In macro econometrics we embraced time series 

methods studied earlier in Nerlove and Granger  

Marc Nerlove
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Econometrica 1966, 1969

Johns Hopkins University of Nottingham



The New Paradigms Solved Two Different 

Problems

• Micro econometrics as an experimental science1 solved the spurious 

causality problem by offering us internal validity. We could now have 

confidence in interpreting partial derivatives. Beta hat from regression 

could confidently be interpreted as ∂Y/∂X (see Pratt and Schlaifer JASA

1984).2

• Macro econometrics as an exercise in  time series analysis solved the 

prediction problem (alluded to in the Rausser quote above).3

____________

1. The phrase “microeconometrics as an experimental science” is adapted from similar wording of Vernon Smith 

American  Economic  Review 1982. 

2. See also  their work in Jo Econometrics 1988.

3. See also C.R. Nelson,  American Economic  Review 1972.  
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An Econometrics that Can Deliver Both Internal Validity 

and Good Predictions?

• As science seeks to explain and predict, we want both the 

internal validity of the random assignment experiment and 

the predictive ability of the time series model. However, we 

want the predictive ability of the latter to extend to new (yet 

unseen) circumstances.1unseen) circumstances.1

• Can we mimic the experiment with observational data such 

that the predictive ability of the time series model extends to 

general policy settings?

__________
1. Judea Pearl’s words are instructive here: “Deep understanding means knowing, not merely how things behaved 

yesterday, but also how things will behave under new hypothetical circumstances ....” .  Judea Pearl, 2000, 2009, 

Causality: Models, Reasoning and Inference, Cambridge University Press.
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So Where Do We Go from Here?

• Experimental studies will move out of the lab and into parallel or 
field settings, moving us closer to external validity (they already 
have begun such).

• Time series models will attempt to add structure in their 
dynamic representations (Swanson and Granger JASA 1997).  

• We will think harder about the “causes of our causes” (see the 
recent book by Angrist and Pischke (Mostly Harmless
Econometrics 2009)).

• The “Divide” between the Internal Validity of the Random 
Assignment Experiment and the Predictive Ability of the Time 
Series Model will Continue to Occupy the Attention of 
Agricultural Econometricians.
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Thanks – David

Glenda and David on Another Divide: the North American Continental Divide, July 2010


