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Algorithm 1 wj@tH|E=] &4 oFyie]=
Require: 2527} (21, 41), oy (TnyYn), Y
BZHC)o] 70171 A S
Require: ST T2 7 (A, X0) T A, A ZH2H] 2AATHERAEE) Sy, (S),),5, (Sh,)
Require: AALE= 5 EMAIE=¢
1 s={s}USy, ,t={t}US,E FX1, g& LEES V| diaty it
2: if V = {s,t} or \a — Ay <1 then
THHE 7] dlwel T=
4: end if
5. X = | 3]
6 AOlA TEE BT, HAPDE SAete] 5,8 £
7. if \*7} =4 then
s eS8 A

9: end if

w

10: AAALRZ (A,A7) 2F Sy, 0 o Hisf] daze]s A&
11 AAHLRE (A, A2) 2F Si+,5), o tisl EL2F 46
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Algorithm 2 Dynamic Tree Push Relabel &112|&

Require: & 7to] A4 AeHE AT treePath, M2]9] F2 &5F2 HFI3l resid-
ual_graph
Require: -&2Fo] x 3}t

L volA E29E K
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3 L o] gapo] 2ubElA] oot ME RS Eagit

4:  if L E 99] o7} i8] FHLE o|Htt 1 Z 0 then
5: Hd 4 ole vhE 2E 0l 20 §FS M4 k== B, treePatho] HSHH
HE A%
6: else
7: if op2]at =¥ =7} old o] then
8: 20 2 ThA] 7HA] (i+1) FHEC] il 2 4
9: else
10: AA L EE relabel(&=0] 1 $7HA]7]7])5}al, treePathof HSHE AR =2}
11: end if
12:  end if
13: end for
1] 1
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2.2 GIRP ¥¢13&

GIRP F18Z2 A4 AR/ 93 G, A A%S WEAA A7) £AFS

re Haz 5] 95 FAo] § AAKE UASS B AT HobAokd A25S

go dgton Baett 498 sadth 1eln, B BE A% de) 2 WAl
B A2 wEste] of | AL o ol BBH A kS wrhA LaelFe] syt

AR (ri,y), 1 € RY, gy € R (i = 1,..n)7k FolF& of, WA £485 1] 1(3,y) =

L) AT AR 22l ek £G4 150 g R RHET, 7 RE oA ]

Fsg 254 L AAslE 7T 5 ek
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Algorithm 3 GIRP &118|&
Require: 227} (21, 1), . (20, y) © 2 F01 A1, A At ATHC)O] F017 7
Require: A = {(1,2,...,n)}, B = @, S = {(0, {1 2,...,nh{})}
wy = argmin Yex L(9) 2 AYSHE, Age 4= 7= A
olabi & W, Yo = (wgy, ..., wo, )02 AOlGHT}
k=0
2: while A # @ do

3 59 AT FA WA gol A 2 BS (val,w w2 EART, 0]5 A

et}
40 A=A\ (w Uwh)U{w ,wr}, =5\ (val,w™,w")2 7JAI3Ic}.
5: kRIA AE1OA MK] = (A, Ya)
6: forove {w ,w"} do
7: if v # @ then
8: 69 o= ThA] Zhtt.
9: end if

10 ol T8l (2.5)418 Hgstel, A vl thote] HA 9| 22 Pt
11: if zo] 257} o} Zt} th

12: A=A\w, B=BUw

13: else

14: vt ={i:x, =1}, v ={i:x; = -1}, S = SU (Zz,v,vh). 2laglo] 245
8 2702 714l 2 Aol A

15: end if

16: end for
17: E=k+1

18: end while
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Table 3.1: gt 2} =
oledlA | 1|2 |34 |56 |7 [8]|9 1011|1213 [14|15|16[17]18|19|20
A2k 56 |5 |56 |5 | 76| 7|84 |5|5|7|7]2|5|5|2]8
olEl A 1211221232425 |126(27 (2829 |30(31(32|33[34|35/|36(37]38]|39]40
A=ZF| 2|1 |5 47|46 [3|]6|6[2[8|6|4[5|9|3[4]6]35
QIEll A | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | 51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60
A= | 3|6 | 2|42 |5|5|5|5|5 6| 7|1|3|5|6|4|5]3]3
adl~ | 61| 62| 63
A=2Zk| 5 | 4| 3
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o] 2tz of GIRP ¢
»}T;Lz; uoﬂoﬂu} o]

Table 3.2: "he]] Ztg.0] &4 A2k 27

=A Az

(3,8) (7,9) (2,11) (3,11) (4,11) (12,13) (11,14)
(2,15) (4,15) (7,15) (4,16) (5,16) (8,16) (14,17)
(13,18) (2,19) (9,19) (13,20) (17,21) (8,22) (21,22)
(6,23) (7,23) (10,23) (9,24) (15,24) (21,24) (8,26)
(9,26) (15,26) (21,26) (4,28) (6,28) (19,28) (22,30)
(24,30) (26,30) (6,31) (10,31) (18,32) (13,33) (25,33)
(6,34) (15,34) (19,34) (6,35) (19,35) (24,35) (5,37)
(30,37) (1,38) (18,38) (20,38) (18,39) (20,39) (25,40)
(27,40) (32,41) (33,41) (36,43) (29,44) (20,45) (27,45)
(41,45) (27,46) (20,48) (41,48) (29,49) (36,49) (42,51)
(46,51) (40,53) (45,53) (42,54) (47,56) (40,57) (51,57)
(40,58) (41,58) (6,59) (10,59) (55,59) (56,59) (6,60)
(10,60) (55,60) (56,60) (6,61) (10,61) (55,61) (56,61)
(39,62) (46,62) (48,62) (53,62) (58,62) (52,63)
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o
mN
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Hgoto] BatE YPES LEERZ AA5te, 21 3.14]

o
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R 7 ese] B gEe %1}:394 Qe AT ofnjshu],
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(4.905)1,2,...,68,69

(4.709) 2, 3, 4, 6,
7,89, 10, 11, 14,
15,17, 19, 21, 22,
24, 26, 28, 29, 31,
34, 36, 42, 43, 44,
47,52, 54, 55, 56,
59, 60, 63

(5.069)1, 5, 12, 13, 16,
18, 20, 23, 25, 27, 30,
32, 33, 35, 37, 38, 39,
40, 41, 45, 46, 48, 49,
50, 51, 53, 57, 58, 61, 6

(4.69)2,3,4,6,7,8,9, 10, ;s v (5.0)1,5, 12, (5.155) 25, 27, 30,
11,14,15,17,19,21, 22,24, | (4.9~5.1) ": 13, 16, 18, 20, 32, 33, 37, 39, 40,
26, 28, 31, 34, 36, 42, 43, 47, ' 29,44 ! 23, 35, 38, 49, 41, 45, 46, 48, 51,

52, 54, 55, 56, 59, 60, 63 53,57, 58,62

50,61

[ B9vsa)
v 30,37 !

58, 62
Figure 3.1: GIRP &112]&9] &A A=}

WA 20HA A2 ZEO 67} 44 A FR ol 42 FFAL LEL 4904 5.1 AJolo] RE
sk 2 Zsi7k B 5 ek o] W), s 5.10jekn ShE LAAlSE 228 jush Pk
3094 A2 Zrel 63} 37HA AR ZEel 38 JFR= L= 39904 5.1 Afolo] BE S}
HAel7t B 4 ), si7k 3,921 ShR QA] Aok 2L ShSHA ik &, ol5
w7} &3 AHE (subtree) ] ZFEES ASE SePhA GOW £A AR B

A3 4 glop], ol GIRPY A7AE 28 who] £4W57 BEA5Y 1
HHoNE Fote Fgol SpEt

Luss and Rosset (2014)2] Theore Zo|| =7} 217 yRo|t}. s A2l

=

Z3 1 592 0A okefol AN BEL APA/L 22 AZHE] Aol A
5o 2A 22)9 AN FAG BRE oudch Z AGH 7 = (3f,..5;)
Foll e ke 2 daSo] il B0z Ralr)

23

(5.162) 25, 27, 32,
33, 39, 40, 41, 45,
46, 48, 51, 53, 57,



Theorem 1. V7} F& £55°] Fo} dujl, AFA=]H 24 (2.7)4]& Eol4 HoJx=

Ao (o]} due)& dh) o2l Vo Lol 9jo]o] 2] ¥ BES Hapel 4 glr).

Proof. V& Vo] 9459 Fgolety olg o, Y LU, M ofefet 2ol A oleirt
(1) L: Vel 94 & <3eF A otefol Ak P45 Ie

(2 U: Vel 94 F gua)E A 9lof e 9450 4

(3) M : Vol 4 Fo|A darels deto] osf 270%]= E559 A

7] daelE At o] Gl Yak BA| (2.7)S E AT} 2, = 10] L}k 94E 9|
St1, At ofgfof] Q= AL g, = —10] Yok PAE oum|gic) ¢Jojo] BEE X

2
S
3
1©

NIEMS.‘:_\Q
:o:I‘J

Mr i Jx

wx = argmin Yy h(2) 2 AT Verel S 24 25o] girkn &
EE2Z V(i =1,...,5)2% BASIYH, wy = argmin 7, Siev; li(2) 2 4

A, Boll t3h A = B wy < wpg OJHIBEL A < B wa < wpg v g
H

1o
ol
N
of, A

Mo

_ll'ﬂ.l %0,
=

(i = 1 K)A MU MoA G125 A% 9] Qs 9458 2e Agol
MES Mol N E3elE At ofefe] gl AAES B Aol

T, MF = M;n Lolth. © toprh, U 7Ha 21 2] AgAS
23 AV Aot Lol A 744 2 A9 2 gl ofd £

olsiar. M;o] A olo] ofs) thgo] Ayt
Wy S Way (3.1)
WA, M T M= 22 B2olng, thg £ o] Ayt

WyL > Wyv (3.2)

WyL > Wy (3.3)

7 ol Tt At
slo] Myo] 4 B0l
(2.2)014 £A5t5gto]

S A8 wyy < w7t AHT 5 gt bl i

d
T,
(0]
\.-rr’
S
=
>
A
S
=
[
o
Mo
Al
=
au)
55
=
h
)
=
d
N
N
N
N
-'-l
i)
2
mlO ﬂJlE
Ju
o



A
ol;
(way —wy) ¥ S wy) <0 (3.5)
oAU 09
i€ A7
G AV o] thgo) 354 0] et
l.
g} (wy) <0 (3.6)
zeAgj Yi

T ool thea 2ok WA Y g (wy) > 00]®, A (2.7)0llA s AR
stedm AVo] BE 4 ol x; = —10]a1, AV C Lo]ojof gt} SfufstA, AV7F U
oA 7H A2 HAANE 2= EF01719, o] Aol Lol 7t &4 (2.7)9] A At
uistA] ¢7] wiZelet. olwl, LN U # @o] o, Hg=o] WAt 4] (3.5)2F 21(3.6)
C2RE, wy > wyZt EEET. Ao ol wyv > wav o] AHFL, A (3.2)F ]85t
A, wy, > wy 7t AHRTE IRIAR] =Y 2wy, < wyZb BEE AL, TERA, way > war
7h A=RitE =y ol BEAGDT HeHn 18 Bs £8EE £50] EAI5HA

olr

o 0

o] TN 7= A(3.5)°01A4 A(3.6)& °l&3t] wy > wyE EEshE Fell 3
k. R} Sieap 2 wy) = 00] B, wyy = argmin Sieap ()7 § 2512 2oL, g
et wy At o] thapA o Hisl] ojHe A2k E%‘é T ok FH oA o] o=
sl wre|7h AYsar, AubAQl S=9tpof tishA ¢ g7t A-dstA] A dot. =7t
H% 2O 7h eI ot 7 B8 AEE0] &4 AR BEGTE o
=1 9] Theorem 25 Theorem 1-& HIE O 2 5}l 9JoBv 2 Q =o|t}

oI5 siZst] HsliMe delel Het Xoll tisfl w7t FLsioF ot ol= &= 1,7h



17+ 742l

0

fol =&

ARtet= Aol d#A il (Lange, 2016), 5%+ A

o]-g3tH, Yicx li(x)

=
—
o

©

7b =9, AR A o] Sl Ty

Theorem 19] AI}E ALE

g Bast gk

= 17

ol
il

of
e
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Chapter 4
o9 A= daEE

o] FAIAL 29 AY LTe|FL 2L, olF o SUANATS £ EAS
FeAgE A
291 A AuLZ e G2 A A7t BBo) 1 2 AT Col &f U

73-7oll, o] Ao stoll LA Hasbole siE Fote ¢atdEeld. o W, si7t O

Sahe 4PL §22E ATSE ALAA ehd & Qe dist(3,0) = minllg -
7 0] | HE 7k Coll b A0 X7k Hck. o] 4wk 004 9] Bl RS

19 — Pc(@)I?}, A >0 (4.1)
AZNA Ug) = U(,v), Pe()) = argrrcnnHu — 9| 99 CFeR AP QulsiH, A=
Ags] 2 o g Aot 7 EH1, EEHALY, Po(v)= Cof &35t fdsitt=
Aol &delA qlek. dojof ¥y zofl tiste] |[g — Po(@)l| < |9 — Pe(2)||7F HHSIEE,
MM gargfEoflAl f(9)e] tHelgts g(9]z)E th=t 2ol o 4= qlrh

9(9lz) = 1(g) + *HZ? — Po(x)[]? (4.2)
oluf, f(9) = I(9) + 3dist*(5,C) < g(@lz) Vyol =™, § = 27} HW 557t Yt
o|& o|g35to], ¥ = 2, AW, T E g(flrm) WS F|A=E St Sl SHH, ofgjet >
2540 4yt

f(@mi1) < 9(Tmi1]rm) < 9(@mlrm) = f(om) (4.3)



=, 9(flen)e HAR o e RIRHoR ey, f(§)ae A2 2 & 4 Ao

AR L5 WAL A oIk Shbs A LA g(jlen) & Ha R SHe

o w1 B FHE A0l T, THE St M4BT dls o AT e Higor
ChA] SR @4 g(flen )& A olSHe Aolth 1] 1, o]d A¢e WHEA o = slo] 4] (4.1)

o 9 Fol71 Al hah HATATE o)A A = 000 1, o] HA4d} YL AL
W, AFHOR ColA U()E A4kt S 1T 5 A Bk W lo]
2 s e Azsisl Bk HAslolsts @58 AvNW, VoW S48 12
aststd] o 24Ho] FAAL, M RAHE 255 7k O] YT sHv)] 27
o B WHAL} T7]o] 2710 AE YT A FoW &
Corolgt &3 s FobA ek 28700, A FueEL 1
e AN 2ol 7k £ARSE Haokshe gro] HEE st AR Oot]
SSES gHEol R WS AHgslol Stk

S1e] ol WA AL 1,02 PR Y 29I (proximal map) O

A~ oh;]-

¢

ral
m‘l‘

prox,(y) = axgmin{i(z) + Iy — #/1°) (1.4)

- 1 . A
prox,-1(y) = argmin{A~(x) + [y — 2|’} = argmin{i(z) + Jlly — <[’} (4.5)

9} 211, 015 O1§H s = prox, (1) 2 BAE 5 Uk Z A9 FGL G5 A1
2

Po(Tmi1) = argmin||y — ]| (4.6)
yel
C7t =AAEd S E o, o] FAl= L2 Al &4 stolA o] S92 ATs =484 &
Seing, 2o PUES 18T 5 ok
TAA Y S TAAMSY B E e e AR 4 ¢l o] nlE
B7P58 B0l s 487510, C7F 2SRl P olE B 5 ke B0l gt



Algorithm 4ol 919] V8- Easte], 29] A2l TuEE o] g3l SUHATSS

FASE St TS Aot

=~

Algorithm 4 29 712] T7AZE o[ 8@ SA5AGS 73
Require: 2f=7} (l‘hyl), s (T Yn)s Y = (Y15 Y2, s Yn) TFOIA]
FZHC)o] Foi%
Require: () = l(z}) + %dz’stZ@,C) e dhelshs g(9le) = 1) + 5119 — Pe(@)I” &
512, YA HE (proximal map)E ESHeh. prox;(y) = argmin(l(z) + 3|z — y|[*) =
o(0) 08 CFIHOR AT 2L )

1, FEAOR £ Aok

prox,-,(y), Po(z)= 2 &
571 S 905 y= et L A Aok 270] @71 FFo|t. Jpre®ll J0 5 A7FTThe
gt

1—0 71-0;1

1: while £~& do
s A9 S ZAATI
3 Lnew = proxxfll(gprez)

4 Al EALLNA Gnew = GIRP(Tnew, L)E F-1HH-

50 if mean(|Jnew — Jpres|) < € then

6 WEES Fuy

7. else

S Gpres = e AHIOIE BEAL, ThA] MRS A2t
9: end if

10: end while
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Chapter 5
ShER

=

2 = dd2 S0t 0.6.0 HUS AREsHRl o™, GIRPAIA S A9 AgH £4

(2.7)-€ Che v0.3.2 7] 212 o] a4 AFshgrt. A7 o] A4 17]2] Intel(R) Xeon(R)
CPU E5-2650 v4 @ 2.20GHz CPUS|| A 2] T+ Fo12 A}451997, 252GB W2 e S 7p2] =

4, 29elH 2 2 FTZ o2 A BHEE A4 LT F] H
bo] SHolshugreh. MAE A4HE 91514 Luss and Rosset (2014)004] AHEE Eobs
Eo|H 59 BEES olgs) ABICIAS st thgoat, Aledt 4TS
o} Fo) £UFS] thote] TUAY LTES AUt 4R 7 BHNAE shet
o o £} Leld CIRP aelZe 283, 29410 49

=
1= -
AT A5k, AaEo] FAAQ] EEHE-2 B0 "3kth

e g ol A =35kt

stet Ed g e F0] B, o8 L® O(mnlogn?/m)e] AZt B LS 7HA]

Aol Kot olgtol, 7jEHon

] S
o] A1 FL F ko] BSebe AoFRAstol, 57 9] erol GIrke Aeke Ast
o 9A] A el B Aol AN $A, o] FTElZ e S P FHgr]

6 A
T L
g 4 RE THS o PASE Aol ohizh, B4 BAGIE T 3] FU7E o
y e L
1

1
Hiso 5 242N GAdH. SR, A FAsh=
) 4 K - 11



A8 T A] =)
AOE oL, oA ohd o] dileFe] HrrF LT B, o] dalE|E2 FAFLo]
=7 W9 ol e AATE dEgez Foli AHolA A siE ok, ¥
HHE wjuitt AibEo] 27 Bt AdAe Bl niAH e g, o] diEEe 4
oA ZZol v GIRP W] Hlsf] &

GIRP ¢12|59 B¢, ol B2z O(n’)9] At BALEE 7HAeH], A4l 2ok &

R
2
K
bl

]
7 74T Ao KA o|F Ageold Azet A Auo] Hgol GIRP &

al
TFARESEA S, AG2 L1014 1.2 Abo]9] e F2 ARSIl Zots Ao

237 | detd Ed g4 | GIRP

100 1.769 0.031
200 6.286 0.073
300 99.91 0.082

5.2 2979 guIE 7@

Luss and Rosset (2014)0] A A€ 2 £ A1 80|14 oA|] tfate] GIRPE 285 2
23t GIRPE AHSE 291712] Yz om g izl A5 Heloan A7
29178 SnalEo] & HEES Bol 1A} ghet. Zkzhe] ABH|o]HAA Bol 3000
Mol A2 S AESLAL, HIAEE 1000749 2R S AHEIATt. 281 10M0] A=
A B AE Edtel, e HAE Aro] dZ olajzise] Baw BEEAS AN 2

TE= AATSEA
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7] # 5.3 dewEoA A A=E v o E eAACF 2 THEAL, EoRFEAE
N BEE A=E ]85t ¥ AF=olrt. 004 10 Aol 9] g Zh= a5 A
Q0] 271 d WHEe AR x5 = (2a, .., i) B B2 T, I /Tys ZOMSEREO PHoR
Sh= R A= IS Fot yi=tal et 193l 0,5 Fol oA AleF 22 vhet
T 5.5v e 2ol AL AeE BtF R SAAt 22 TEAL, AR EolA A
4e A2 g olste] AL AspBolth 04 3 Atole] Fke ZE RER;AA 91e)
A7 dHE AR 2 = (T, .., Tig) B B2 T, Iz 8 O 2 610, °2 BATO = 5=
AFEEAM A2 IS Yot y2bn Dok 12T 0,8 S 44 A 278 BET
5 o}

Atz 0] A=
o A8 A= IAY eSS F85 dakEo] A, LAAE AT
Ao ot Ajexr &A%t GIRP dilg|Eo=s o] E71sHAgt, 914
g dagFor Ahbo] 7)o F7FRT 3o AmExo], o &4dgs= GIRP
SruElzo R Gy ANNE e 5 QAT 291Ae] ez o2 Aol sPssit &
H &40 AL 0 32 092 skt o] & &oto] 2 =wollA FAg 297
Fizo] AT B 9SS AT 5 ot
Table 5.2: £&A15F> A ]
2084 2% 4
Folg A Li(9:) = 9i — yiIn g
QAA I &A% i(G:) = (9 — yi)?
Aot &4 Li(9:) = |9 — vl
—y)2 N
ST T o
0(19: = wil = 3) |G —wil =9

32



Table 5.3: Zotg LI A& oA Ao 287t Al : Bt (EEHA

Model 1 : y; ~ Poisson(Il;, /z;;) with x;; ~ U[0, 10]

214l

&A%y 2 3 4 5 6
wola GIRP | 2057.58 (39.79) 2474.03 (35.53) 3134.40 (58.00) 6495.45 (404.37) 28765.13 (1286.10)
© oA | 2057.58 (39.79) 2474.03 (35.53) 3134.40 (58.00) 6495.45 (404.37) 28765.13 (1286.10)
__ GIRP 4.529 (0.266) 10.75 (0.78) 39.03 (3.42)  430.37 (71.15)  6659.08 (625.50)
LA 2973 | 4.529 (0.266) 10.75 (0.78) 39.03 (3.42)  430.37 (71.15)  6659.08 (625.50)
Aozt 29A 1.621 (0.06) 2.44 (0.08) 4.35 (0.15) 13.50 (0.617) 57.60 (1.68)
sH  Z9Aq 1.108 (0.05) 1.83 (0.07) 3.54 (0.14) 11.76 (0.55) 51.43 (1.51)

Table 5.4: 23 Aol 2z ol 287t Ak « H<t(ZEFEHA)

Model 2 : y; = (I;x;;) + N(0,d*) with z;; ~ UJ0, 3]
A
A W 2 3 4 5 6
GIRP 15.98 (0.62) 83.72 (2.81) 285.67 (9.26) 773.14 (23.71) 1666.77 (68.84)
2917 | 15.98 (0.62) 83.72 (2.81) 285.67 (9.26) 7T73.14 (23.71) 1666.77 (68.84)
Aoz 2oAg | 319 (0.05) 7.28 (0.13) 13.50 (0.21) 2219 (0.27) 3250 (0.75)
FH 2o AT | 249 (0.05) 6.16 (0.12) 1175 (0.19) 1957 (0.24)  28.84 (0.68)

5.3 AA A= FL A

5.3.1 Oo]4H HAS}Y]

Luss and Rosset (2014)of|A A3t
010y 39271 2125} A1) S} ALgSIe], BEE Qel(mpg)eleh. o], 7

7he] W5 o AFgoto] thFdAES-S AAsty, O =&EH ZH2te] A A5k

Agigro] 2 £AYE W4E oA Yadth Agglo] 459 Bl g S8Hss)
] © 1
A1 = TH
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fillo

2 = =
St} e Ao ek 9 19, A S0l el 18 B
stol sAAokS Zot. oleleh WA A T, WHE AR s 2714
ASA = Hiet ¥ w A& 22 (mean squared error, ©]5F MSE) gt A 2]5H3

= 10-fold cross-validation HFH © 2 =36}t 11 the skt g o A 2] 9]

oMM M1 oS WEolFAL, M=z A ol o sl FA gkl
gruh At AopR7e 2ok

ot Hol& & A
Bk 5918 AGSAY M o
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Table 5.5: ZF52} 2} = o|AFA 27 A AZ2tE MSE

H3I4 | A93]F | Isotonic L, | Isotonic huber | Isotonic L
1 41.64 44.28 44.16 44.07
2 27.28 25.00 24.89 24.87
3 16.26 14.08 13.90 14.03
4 16.58 14.27 14.11 14.21
5t 15.99 16.85 16.44 16.91
6 15.82 17.49 16.44 16.67
7 12.89 33.45 33.10 33.04

sHeARTolME T SAdE A AS W, LAY A oAk &9
7-FET MSEZF Adid o=z ettt 2|3 St s e e 240, F



Isotonic Regresiion fitted vs real

Linear Regression fitted vs real
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Example 1 (Zotg EAe). f(9) = L1 (9 — yiIn(3:) 2, yioll A2 SHAAMS
(Ays — 1) + /O — D2+ 40b;/(20)0] FIL, b; = iAA] A= 2 vt

Proof. § = (1, o, )1, HIEIS] HIE-L Z47}o] 922 wlRa}7]o], lo]o] o]
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Abstract

GIHAN JUNG
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Seoul Natinoal University

This paper deals with algorithms for solving the problem of estimating isotonic re-
gression functions under partial order constraints. When the cost function is an error
square function, this problem becomes a quadratic programming problem, and an effi-
cient algorithm using a recursive division method is known. Although generalization has
been proposed for the case where the cost function is an arbitrary differentiable con-
vex function, there is an error in applying huber loss function, and it cannot applied to
cost functions that can not be partially differentiated, such as an absolute loss function
and a hinge loss function. In this paper, I show the problems of the generalized-isotonic-
recursive-partitioning( GIRP) algorithm under the huber loss function, explain the cause
of the problem, and present a range of applicable function space.Then, I propose an al-
gorithm that can be applied to the loss functions that can not be solved by previous
algorithms, through the proximity distance algorithm, which is a kind of the MM algo-
rithm. In addition, the theoretical speeds of the two algorithms to be used in projecting
the optimal solution of the upper bound function into a sequence constrained set in the
implementation of the proximal distance algorithm are compared and the actual perfor-
mance is presented through simulation. Finally, I demonstrate the results for estimating
isotonic regression function on real data, under an absolute loss function and a huber loss

function by using the proximal distance algorithm.
Keywords: Isotonic regression, GIRP algorithm,parametric search mincut algorithm,proximal
distance algorithm,MM algorithm
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