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An endemic-epidemic multivariate time-series model for infectious disease counts Yj from
units ¢ = 1,...,1 during periods ¢ = 1,...,71 was proposed by Held, Héhle, and Hofmann
(2005) and was later extended in a series of papers (Paul, Held, and Toschke 2008; Paul and
Held 2011; Held and Paul 2012; Meyer and Held 2014). In its most general formulation, this
so-called “hhh4” model assumes that, conditional on past observations, Y has a negative

binomial distribution with mean L EH OE (epidem ic)
it = e Vig + A Yii—1 + i Z Wi Yj,t—l U}
J#i

and overdispersion parameter 247> 0 such that the conditional variance of Yy is i (1 +1ipes)-
Shared overdispersion parameters, e.g., ¢ = 1, are supported as well as repiacing the negative
binomial by a Peisgon distribution, which corresponds to the limit #f; = 0.

= i3k N 0D 1R g NS DEE

autoregressive log (1) = o 4 g ) .

( g ) og(vit) I;.l +B . 1; ; (neighborhood)
log(Ait) = u:.g ) 4 g { ] 7
log(¢e) = o + &' z.Ef“* (4)

alZT5UF LB ERE (ER 2 M)

Meyer S, Held L, Hohle M. Spatio-temporal analysis of epidemic phenomena using the R 35
package surveillance. Journal of Statistical Software. 2017; 77(11):1-55.
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y(t) = —-18.8+ 0.258 P1 — 0.163 P2
+ 0.165T1 + 0.563 CO — 0.302 C1 — 0.254 C2
+ 0.536 RO + 0.332 R1 — 0.152 R3

cor = 0.9455
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