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Now, why does Lemma 1 impH +he Joop terminates? Tt e con-
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NXM matriX n—( Geu\ssizn (I\]orma|> (&r\c(om \/ari&‘o\es wl"l"n mean O
i_ﬂi\/ada“ce ol O/\)t also consider the distribution of T(X"'Cﬂ.)
Pecall that -H/\e G:usslan cfisﬂ'ribwl—ion ]nas Pro]oa\oi]]'h/ cLU\Si']'\/

| - Ix-mI?

'anc_'l'{or\ PRl=ms @ “Zo= (lr\ere, M= 0)- T+ is the Lfamiliac "bell wre'



) T
ﬂ Natural varistion, measurement error,
and so o~ Al emPirﬂcall\/ seem 1o
ol X .
r’OU\fﬁhlx/ —g”ow o) Geussian clid-ri‘ourrion
(TI“Q “Cen'l'r&l Lienit Theorem™ m Statistics ai'\l?S some theoretics! ‘JVlSﬁ‘
-r'uce*'ion -For Hars oLs-erve-Hon.) go, N cortrast o awef36e~case
ana\\/S'lﬁ, wWhich f‘ec[)mif‘es ws 1o SPeci-C\/ "H/\Q drstribution of K, 0T
seems (‘easm\a]ole n Many cases To wsume -Hna’r ‘I’L\e claTa 'mclee(l

includes some noise, for a smell but non-necﬁlig\]ue val

fow ioes the Noise \"Q\P s 7 Precisel\/, i enspres Hhat Hhe Po;m
cannot loe Car e'(:\/\ny arranﬂec\’.

L.emma 2 I—F ﬂ 1S a Vvector o‘p N inclepenclen-f GraunssSlans o-(

:\giance T (and an ean) Hhen for any Y€ l{"' P, Cly-yne)< (%)“,
Deol: Note thatat any X€R" +he ?ruloaloihjr\/ cl-enS.l'l'\/ of q 3t X
1s 3t mos+ (4—2—':;7)" Moreover, every X with IIX-yrz 1s within &
wn eadh coordinate. So we can crudely a proxima+e ‘Hne proba\aili '

Jllx-\lllfglﬁt)n e-"—,ff-c%ﬂ dx S :‘j;. . g;’:j: (_é;ﬂ)'\ A-Yn". clr, = (‘—in}t)n< (_{_)V\@

So| how cloes *Hm’s ke‘P? 1t wi” ﬂi\le WS 'H'\Q '\Co“owing
Lemma 3 Evnfy‘_?air of distinct sets 4, T SP satishies
letd)- @2 sy with probability 2 1-2*(£)™ f 4

yoints in % are n-dimensional Gaussians with variance g2

]};E Fi)( any Pa'\r o—{ cl}s-l—'mc:l* sets J& 27 Either J—CJ or'J—g%

1S n0ﬂ€MP1‘\/; WLO G, let X”‘é,é ‘fJ, and consider any outcome

fe -7 ond 7 Then P (1)@ < i) =R 3 - i Eud
which i< Jess than (2)" by Lemma 2. &“/:/r—-'



Now, we observe that there are at most P ehbices e
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<ic uses Lemma 2 4o establish further kinds of con-ﬁﬂm-
rations are unl'll(ely, Hast lead to a :Polynom}al bownd on

: L : l
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Smocﬂjr\ecJ analx/s'ls has alss been used to explain Hhe
Ooserved sPeed of other widely-used 3\(3or\+[f\ms with expo-
h@h'Hél worS'l’— Cas< r\/um'\'lvr\i:X +inmes. No+a]o]\/, Daﬂl'lj'S
S'Irvxp[ex AISOKHL\M '[:or So’vfng Liheaf —PFOﬂféMS Was
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B\JBDrl‘rlnm, which Wad been the method of choice 40 solye
linear proafems In Practice since e l"]qu, Was not no-
ticed +o have expone,n'l‘f&l Wofst- case rvmr\'mﬂ time yntil

‘an 101705.



