
Does “random” mean
you toss a coin?

No

Note: coin-tossing is still a great way to randomize!



Someone else might 
have already tossed

the coin:

Natural experiments



Can cell phones improve 
the efficiency of markets?



FIGURE IV
Prices and Mobile Phone Service in Kerala

Data from the Kerala Fisherman Survey conducted by the author. The price series represent the average 7:30–8:00 A.M. beach price
for average sardines. All prices in 2001 Rs.
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What is the effect of direct-to-
consumer drug advertising?



the border. I will also include a lagged dependent variable to get at the dy-
namic effects of advertising. Consider the log of quantity log(Q jbmt) at the
product-border-DMA-month level. Advertising, ajmt, as mentioned before
lives at the product-DMA-month level and affects log(Q jbmt) through some
function f :

logðQ jbmtÞ 5 f ðajmtÞ 1 εjbmt :

Eachproduct-border pair will constitute an experiment with bordermar-
kets as treatment groups. The fixed-effects specification is

logðQ jbmtÞ 5 l logðQ jbm,t21Þ 1 g ðajmtÞ 1 ajbq 1 ajbm 1 εjbmt ,

where the subscripts j and b indicate which experiment is being consid-
ered (product- and border-specific);ajbq is a time effect that is used to con-
trol the experiment, which in this case will be a quarter fixed effect; ajbm is
a treatment group fixed effect; and g(ajmt) is the magnitude of the treat-
ment. Themagnitude of the treatment is zero everywhere prior to 1999, be-
cause the FDAmemohadnot yet gone into effect. To investigate persistence
in demand, a lagged dependent variable is also included. Note that the in-
clusion of ajbm in the specification means I am focusing on market-level

FIG. 5.—Ohio and its DMAs
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How does the DOE SBIR program 
influence technological progress?



K. Myers & L. Lanahan (2022)

2399MYERS AND LANAHAN: ESTIMATING SPILLOVERS FROM R&DVOL. 112 NO. 7

Accounting for all !rms in the PatentsView data and the !ve largest federal 
SBIR agencies,12 roughly 49 percent of !rms that ever receive an SBIR award ever 
obtain a USPTO patent between 1997 and 2018 (before or after the SBIR award). 
However, roughly 1 percent of !rms ever assigned a patent receive an SBIR award 
at some time.

Importantly, PatentsView also contains data on the unique Cooperative Patent 
Classi!cation (CPC) terms assigned to each patent. This classi!cation scheme is 
used to organize patents according to the technical features of their content. The 
CPC terms effectively discretize technological space into over 250,000 unique con-
cepts that are organized into a  !ve-level hierarchy. Of use to our design is the feature 
that the USPTO retroactively assigns the most recent and detailed CPC scheme (as 
of 2018) to all prior patents. For reasons we detail in online Appendix A, we use the 
“main group” level of the hierarchy as the units of analysis in our regressions. At this 
level of the scheme there are 10,686 unique terms, which we refer to as groups for 
simplicity. On average, a patent is assigned !ve to eight CPC groups.

12 These agencies (DoE, Department of Defense, National Aeronautics and Space Administration, National 
Institutes of Health, and National Science Foundation) account for approximately 85 percent of federal SBIR 
funding over our study time frame.

Figure 1. State Match Programs over Time

Notes: The distribution of match policies across states and over time. Most policies award an additional $50,000–
75,000 (103  state-year observations), with some smaller matches for Phase I awards (39  state-year observations with  
$25,000–45,000 matches) and some larger matches for Phase II awards (48  state-year observations with $250,000–
500,000 matches).
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K. Myers & L. Lanahan (2022)
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For every $1 million invested,
how many patents are generated

 by grant recipients?

K. Myers & L. Lanahan (2022)



For every $1 million invested,
how many patents are generated

 by grant recipients?

If you use all the variation:

9.0

K. Myers & L. Lanahan (2022)



For every $1 million invested,
how many patents are generated

 by grant recipients?

If you use the natural experiment:

0.75

K. Myers & L. Lanahan (2022)



For every $1 million invested,
how many patents are generated

 by any inventor?

K. Myers & L. Lanahan (2022)



For every $1 million invested,
how many patents are generated

 by any inventor?

If you use the natural experiment:

3.2

K. Myers & L. Lanahan (2022)



For every 1 new patent the program 
causes grant recipients generate,
3 more are generated by others

K. Myers & L. Lanahan (2022)



For every 1 new patent the program 
causes grant recipients generate,
3 more are generated by others

The natural experiment indicates that 
the DOE SBIR program generates large 

technological spillovers

K. Myers & L. Lanahan (2022)



Are natural experiments 
easy to use?

No

Note: coin-tossing is still a great way to randomize!
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