LB Ern i Banasn -6 - 1/16/2023

Stratovan

5 08]}: CT AND MATERIAL EICENFUNCT IONS = Comit'd.

‘_é_gPZQcian eég_e:ufuucﬁ'ons /’h flle Coui‘exf 072 o,@fvoxi*ma—'
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gemeyal ?’Oa) /3t < 2—‘46 A”ALYTI(AL :DEF/"'

NiTioN oF A MODE) OF THE CLASSIFI-
CATIoN PERFORPMANCE FUNCTION.Diriro

S7S-£ew He ?erforrmq«nce evaluation /roéq_re - where
j“rou“‘hé'/~ Zaitl cnfovmlation Comcarning syleen-
classified clata s knewsn = am "ex/oevf" camn
asiigm Zhe de:ivea/-/Der-Fawn,a».ce Value for a
S/Decl-/)c’c cla.x.r:ﬁ,:caézon vesult iuf/e, Fov example
an ”ex/oer{” @siigns o Value p€l0,11 Zo Zhe Zaple
(TN, TN, 7P TP, FN): here, m3=2 a,= 1 n,= | any

D— Tt = 5 [ ] —
'ho:, 0-716/ 113'32/.5_’ 742:'/5-/’*',:/,5_a11¢/779='/5_.

Thes data can be used as an -C:”Yox::?hai‘cfoh ov inter-
polation constrais,Z 7L°oy Mmodel construction. If
one wented Zo olevise a_guadvatic model, Zhe
/oerjfovrmcmce Lunctior, would have Zhbe Lorm,
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P P - s Pl ke w:,j,,k,l T 9"3“”2 *3 f
Wl 4
+2£2
djktzo
u p # o
Suny exfer{"'ale.(.’:'nea( Comnstracts ?é -

P (;’: t/ ;’-'-‘é, ;7-2.61 ’:éé) ) = I...7-; esta é[":&e: <

(a::/call7 over = dedevmine ol ) sy stew for Zhe
‘lc'h/('htnvo. We:.jéé-f (Coe#;c:e‘u'}.f) W‘:Ij(“z s THE

FINAL Mo DEL o, % 72, 73) ALLows onE 70
ComPuUTE A _p-VALUE FoR ANY REsuLT TuPLE.
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'__Z_._gfzac::a% eig enfum ctions eNote, We alse must /(eef En mined

anod newural medworks:...

the ofl'ler ’h«ea'nc‘w? _q_.,@ ”Wee_'j/qzl'":

7] ¢

One alse nmust establish Pre i We[;A?l valaes

Zo|l 2bh e taolivioluel i sé‘njle classi fication ount-
Conecs ™ T/V, TP, FP, FN = gno ever cuZzcom e

Teswld ﬁ le:, e’j‘/ Ze Zbe .6'-z’u/ple /T/ljr)j FNTHNEP),

7/76.)’6 WeZ;AZII Woh}a/ l([zl'r:%.q?—le ;/ a/e-pp"he Zie o/e.rZYe..,(

Yan /([n} O-F 76:«21‘ zlu/>/¢’-f/ -/>Yo;... 581712{0 Wor.rz‘, 7—414.5

_:s/> Z‘Z'm:z['nz a .:;,.rzze'naléi ao/J’u.rz/:»,; Z4 e I;JZ(E‘%,J'
melr z'n,/:ov-éq-»zf- /roaraw‘ez‘er vaZ«e;/ ymustd be driver,

é; 44 e oLJ'cczlive z‘o_?ezl cloirer tan ol eloiar (Lo Zhe

derived frefoo/rz»?_, ice, Zhe system should generade
Mmore amol move of Zhe vesuld z‘u/;/e: Cor siclere o
as the bes?d Zuples.

One can also view Zhe defini#iom of a “%-rariate
Scalar-valued ?eyfmﬂma'nce furction as follows :
In,=(0,0,0,1] The left figure shows

am ”e'»géeolo/o"h} tetra-
heovas | for 2he bima-

’Yj, Cla.r.r:-fe_'caz‘;o), Sce -

Mmardeo , A_Po:.'hzz‘ s ke

—— \ in,=(0,10,0)
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’Laflaczah elgenfunctions A'n expe'ri' can defime a fc'-
anel meural S etworks:, .. 1 pamy

mite set O'F de;:-reo(/r)srﬁv—

mamee values 2 associateo with prt?rt".f/oea’-

-f.:eal__gua c[‘vuPZe.r Il?_:(}?olh-,lﬁziifl__;) 2 Fovr exa'm/:Ze/

simce P el 0, l], ome could[should assigm I
as p-value Zo m=m,=(60,10) and m=my=(0,00,1),
Consio/e'ri'n} 2he fact Zhat in, Te;"re.re%{.r a classi-
-f:caizon vesul? outcome of ex:?u.rZVel} TP resuld
i'y): es anel lhy Tepresents a classification out-
come of exclusively TN vesuld 1.’7/oe.r. ( Mov e
je'hE'ra2271 one should assigm ] as p-value Zo

the eJ?e (QTL*;}) =/ , My Z0 amJd 07320] Sénce
2his eo(ge of Zhe ”e'méeda/éw?, Zetrahedron'
"re/ove.remz‘.r 2he set 07@ all 'Lzufle.r//:ol'hzl:ii_l_

CO‘Y'YEJ"’JO'hdZ‘h? Zo GXczuxl'VQZJ Tp a’)‘)p/ TN resualt

fufle {7,0 ecs 59;’0«;; Zbe 'hov"mazzzea/ Co'»pfo‘hehé
Values o]e I ‘) AS a2$o descvibed om ?aye /16
l’/l5/2023}, would defime p-va due £h£e7!00241‘¢'0h

Comsdraints P (ﬁ?of) ’;,t} ’Tx'zé‘ %) =Pyl £=1... T)

.f,,,r 7l guaa/ﬂruPZe.r I wheve a .Sfec:f;c }>-Va2ue
mustd be 2he /:erforo—., ance value., One must mow

coqq_c{'yucé am anq27'f£cqzl Cow.{-hquaq.r;:e'rf’oyona‘nce

%oo/e[ fu*ncézo'h féqzé ’rnu.rzl 542-“157. 2L e c‘?—:é@r/oo—

ladian, Co"hq/izlio'h.r, has values between O amnd | and
L a1

ka: ce ZOW o(e?'ree o#/'h«i’hi'maz Va"rialllo‘n,
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amn of ‘heu-r-al networ kirzle,

'_l_g_;oZacLa-n ezj_g:zfuncic’o‘ns Wlly_ ¢S &'t‘,'nece-f.fa'r, Zo de-
-F:."he a cla.:.u'f"cq?.‘tow; ;Je'r-

o¢ e
(=) 'Fowma-nce funcfc’oh u.fc"h} .fuc/. Q 'hza'nual, in-

velvec aneol £ime~inteénsive ;J'race.r.r? The
goaz is 2o ceyise and fine-tune Zhe classi-
-féca‘f:.'o'n sys-zlc%. such Zhat 'hecr-aféi’n—-a[/ﬂ)l"‘f-
formance vesulls =— RELATIVE 7o A SPECI-
FIc PERFORMANCE FUNCTION. This geal je-
stifies the pracess, Sinee fzuc-z‘wn:-n? system
;)a-ra%e’fer valuer mus? oplimize £he chosen
Perform.a'nce fu'ncz‘a'a'n .

The "%a'nual”?ari‘ of performance function spe-

Ci-fzca'f[on ’re_7u['re-f an ex/>ev'f Zo o/e-{-aa‘ne Per'{’or-

M ance '/,u’\vc.’fZO')-, ]/a[ue.f P—f:: ex;;ert'-.relec-éea(

“ gua o/ruf[e.r Ih ={P—);, h, , '-"—z, ny). A e></>er£ cam
om 17 .s/oec;f7 a f:no’%e number of Zhese ?uadrufze.r
an ol ’Ye?ai'real /o-VaZue.r for these guadraples.
€3 o3 ey Durim ac:‘ual_._r,.r!-e'm eva-
7)(:..,2""’“ i Zua-lzm., one cam choose ?o
& ol m, use classification result

_f_«,:/e.r of avb[frar} [e'n;z‘/:.

e £
s, plnt)

expert-defined
Z=l... T

i For examp le a vesuld Zuple
of lemgth 6 could be (TN, FN TP FP Fv, TH).
The th-Ztuple (s Ih:(‘/s,'/s,‘/s,’/cl,amd it must
be posscéble Zo g'm/mz‘e P{m) e.ff;clewily For
thig 4-1uple. oo
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.'é'gljzaf,f:;ﬁ‘?ﬁ’;ﬁ:ff:: Th e E‘FD’re' ene 'rnusz‘ Le aé[e
40 calculate E-f-ﬁ:cc'e'nflz Q

I p-value fov ANY TUPLE n IN THE CowTl-
e

Nuous " BARYCENTRIC DOMAIN defined by
Z2he comditions S m; =1 and mp2 0, 7‘-ur£/nev'
the P'mf?orea/ c'h'f?r/)ola‘f(‘na methoed == inter-
Pola i:'»} £be ex/aeu"-defc'hea( consdraints =

must generafe ;J-VqZue.r in 2he interval to,'J

over £l.e ”Aa\r’ centric a/o%,ac"n.” TAe faéZe ing clu-

classification barycentric deld here Liﬂf.zl_)/”o'
result Zuple Zapie Ik vides examples of
I (7n) {ele o) mapping iy oy
‘ (TN, TP) (0,0,%,Y:) cation vesult Zuples
(TN, TP, FIV) (3,0,'3,'3)

of V477[“7;, ZE"‘??é[L

(TA/‘ 7-[0/ IM FP) ('/‘f,r/‘f, Yy, '/") (.,f—yag,, , fo ‘) Zlo Z[éea.'r
(TV, TP, FN, 7R TN) | (Y55 s, %5) i
(TV,TEEN,FR TN, TP) | (Y6, ', %6, )

Covrleoha{éh;, i‘l/:’_z_f

In '—'/'17.;, n,, n,, Mg . Such

a Zable weuld be jeueraz‘ec{ wher evaluaz‘én;, a 5751181%1{
ch;.rzf:caéc‘ou fevfowmqace. 7-07 eccll z.lufzé lkj a

Value_lﬁ)_(_li_) s Co'an/ou{eal o(u'ri*nj evalua?iorn =
WHEREITISESSENTIAL THAT A GL08AL 0R LocAL
l INTERPOLAT |ON METUHOD IS USED THAT QUiIckly
® CALCULATES p (in). OVERALL SYSTEM PERFoR-
MANCE Wirt BE BASED on THE SET {ptm} OF
ALL p-YALUES OBTAINED, €.g,using Zhe average,




