Formula Sheet: Richard L. Smith
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where Y is an n-dimensional vector of observations, Yy is some unobserved quantity we want to
predict, X and zg are known regressors, and [ is a p-dimensional regression coefficient vector.
REML Estimation: /3 by GLS regression, 6 chosen to maximize
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b(0) = —3log|V(0) - 5 log|XTV(0) ' X| -
where G2 =YTWY, W=V~ - v IX(XTv-1x)-1xTy-1
Universal kriging: Predictor Yy = \TY, ot =F {(Yo - YO)Q}, given by
= WV 4 (zg - XTV )T (XTVv-1X)"IxTy L,

o2 = vo—w'V ' w+ (zo — XTVLw)(XTV1X) (20 — XTV L),

Bayesian Reformulation of Universal Kriging:
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where ¢(?) is the restricted likelihood of 8, Q(0) = log(0) and (z,Y;0) = ® (32Y) or
J%)(;S (ﬂ), ®(-) is the standard normal c.d.f. and ¢(-) the standard normal density.
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Design Criteria
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where 7 is the observed information matrix for 6.
Zhu-Stein criterion for design: minimize
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Quantiles of the Predictive Distribution:

2p(Y;0) = MY + 0007 H(P), 2p(Y) =AY 4600 1(P), zp(Y) =0 YPY).
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Likelihood Notation: Define U; = 8%9(1-0), U;; = %9%(:]-), Uijr = %}(g%k. Other quan-

tities Q(0), (), oo(f). Suffixes denote partial differentiation, for example Q; = 0Q/d¢",
00ij = 8200/80i69j. Let Kij = n1E {Uin}, Kijk = n1E {Uijk}a Kijk = nilE{Uink}. Suppose




inverse of {k;;} matrix has entries {*/}. We assume all these quantities are of O(1) as n — oo
and we employ the summation convention. Then
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An improved estimator for zp is
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