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X; is strong Markov

l

X; = X, is Markov
and

d; and d;,q are independent if we know X;



Ho: fixjla1,x,a2) = fix(a1)fxj(z. az2) a.e. for a fixed j.

Ay = E{wi}fj [fixj{disxj:djj — fi|X(di|Xj]fXj{Xjadj}r}: (3)

where w;x; = w(d;, X;.d;) = 1[(d;, X;,d;) € S| trims the data down to a compact support S



Letting 3 =i — j and n = N — 3, the sample analog of (3) is
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where §ix;j(dps,. Xp dp) = fipx (dis | Xp) Fx (X dy,) = fix “””" 2 frei( Xy dy),

fx(z) = - K

fx(X
ﬁ;{j[ﬂ-l,-’ﬂ,ﬂ-z} — n:;r;}; ;I{ (ﬂ-l —bj;;ﬂ) K (I ;:fk) K (azi;ﬁ’-k) ;
fix(ai,z) = HLE ;I{ (ﬂ'l —b:f;;ﬂ) K (I ;jfk)
fxi(z,as) = niﬁ - K (1‘ —ank) K (ﬂg.g._ndk)
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http://en.wikipedia.org/wiki/Kernel density estimation
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http://en.wikipedia.org/wiki/Kernel_density_estimation
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PrROPOSITION 1: Under the null hypothesis Hy and Assumptions Al to A4, the statistic

3/2 —3/2 2
N nby A — by Top
A = I d,

n—

N(0,1), (4)

oA
where 8y and 63 are consistent estimates of 5y = eg E(wix; fix;) and o% = vk E(wﬁﬁ E‘{’j):

respectively.
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Finite sample properties

Draw the imitial observation X éb} from the kernel-based nonparametric estimate of the sta-

tionary distribution of the bid-ask spreads and then draw the remaming artificial sample

{d.gﬂ:}{ E] }: 1 from the kernel estimates F (X I f ‘X 1 = X _I'E_b_jl) of the conditional dis-

tribution of (dy, X}.) given the previous realization of the bid-ask spread. This is the bootstrap

sample, for which the null hypothesis in (2) holds conditional on the original sample.

(b)

Compute the test statistic Ay as in (4) using the bootstrap sample.

Repeat the steps S1 and S2 for a large number of time, say B, and obtamm the empirical

e . (5 B
distribution function of {Am }E: g



