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Abstract

Rationale, aims and objectives In the US, the reluctance of the federal government to impose a national stay-at-home policy
in wake of COVID19 pandemic has left the decision of how to achieve social distancing to individual state governors. We
hypothesized that in the absence of formal guidelines, the decision to close a state reflects the classic Weber-Fechner law of
psychophysics- the amount by which a stimulus (such as number of cases or deaths) must increase in order to be noticed as a
fraction of the intensity of that stimulus. Methods On April 12, 2020 we downloaded data from the New York Times database
from all 50 states and the District of Columbia; by that time all but 7 states had issued the stay-at-home orders. We fitted
the Weber-Fechner logarithmic function by regressing the log2 of cases and deaths respectively against the daily counts. We
also conducted Cox regression analysis to determine if the probability of issuing the stay-at-home order increases proportionally
as the number of cases or deaths increases. Results We found that the decision to issue the state-at-home order reflects the
Weber-Fechner law. Both the number of infections (p=<0.0001; R2=0.79) and deaths (p<0.0001; R2=0.63) were significantly
associated with the decision to issue the stay-at-home orders. The results indicate that for each doubling of infections or deaths,
an additional 4 to 6 states will issue stay-at-home orders. Cox regression showed that when the number of deaths reached 256
and the number of infected people were over 16,000 the probability of issuing “stay-at-home” order was close to 100%. We
found no difference in decision-making according to the political affiliation; the results remain unchanged on July 16,2020.
Conclusions when there are not clearly articulated rules to follow, decision-makers resort to simple heuristics, in this case one

consistent with the Weber-Fechner law.
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State Rank by #of days from cases=50 to S@H

State Rank by #of days from deaths=1 to S@H

Democratic: -22.1834 + 4.6308"Iogeases (R] = 0.6575, N = 25)
Republican: -38.9350 + 6.5565%logcases (R’ = 0,924 N=19)
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Probability that two regressions are the same is 0.0621
Probability that 65568 == 4.6303 is 0.0287

- R =0.7953
- The equation: cases_rankday50 =
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5,6562*logcases

-31.154
W|th p-values: P( 5.6562) = 0.0000 and P( -31.1545) = 0.0000
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Democratic:  4.0825 +  4.1719ogdeatns (R = 0.4508, N =23)
Repuplican: -1.6126 + 5.5403logdeatns (R* = 0.8361, N =17)
Prodabity that two regressions are the same s 0.5365
Probability that  5.5403== 4.1719is 0.2706

c R®=06334
The equation: deaths_rankday1 = 1.4055
with p-values: P( 4.8629) = 0 0000 and P( 1.4055) =0.5940

14

: Prob > F 00000 : N=40

4.8629% Iogdeaths

0 2 4 6

logdeaths=log.(deaths)

8



4 .6 .8 1
1 1 1 1

Probability of issuing S@H order
2
1

0
1

2 4 .6 .8 1
1 L 1 1 1

Probability of issuing S@H order

0
1

=

T T
0 2 4 6 8§ 10 12 14 16 18 20 22 24 26
Days since cases250

logcases=1 — logcases=4
logcases=7 — logcases=11
logcases=14

T T T T T T
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 3
Days since deaths=1

— logdeaths=1 — logdeaths=3
logdeaths=5 ——— logdeaths=7
logdeaths=8




