m SeK Conic Modeling Cheatsheet

Means and averaging

.
\
o

Quadratic cone Q" Log-sum-exp (zi, 1, z; ) € Kexp Bounding ball minr
t > log(>e™) >z <1 min, max; ||z — z;||2 (r,x — z;) € Q"1
x1 >4 a2+ .+ a2R Log-sum-inv (2i,1,9i — t) € Kexp Geometric median min Y t;
t >log(> 1/xzi), = >0 (zi, 1, —y;) € Kexp ming Y ||z — x:|2 (ti,z —x;) € Q"1
Rotated quadratic cone Q7 Sz <1 Analytic center max Y t;
T gl:inzlinic(;:ef;1 - %,xi,t) te/fo max, > log(b; — al x) (b; —afz,1,t;) € Kexp
= o ’ = n X4 5 Zi=nmn
Qe yQm . R T > 0 . .
Power cone Py ,a; >0, Y =1 It] < VT, T,y >0 (z,y, ft) c Qs
@ am . Geometric mean (1) € PoL;~a f?gularlzed leaSQt squares2 mint + Ar o
Ty 2T @R, T, T 20 £ < 222, 35> 0 o min, || Xw —y||3 + A|w]|3  (0.5,¢, Xw —1y) € Q"
= 41 n 7 n+2
Exponential cone Kexp a >0, ; =1 Max likelihood I(I?aE; TZ’u(Ztle =
x> l,geﬂﬂ?,/m7 22 >0 max'pl?(lll B 2 ) (pi, 1,t:) € Kexp
t< —zlogx (1,z,t) € Kexp —log(1/(L+e % %)) (u;1, =07z — ) € Kexp
et st ot €
t>ax (0.5,t,x) € O t > log(1 +1/x) (z+1,u,v2) € Q3
1< v 03.01)c & TR CRisk-rotun =
t > |z (t,z) € ©° ‘ t <log(l —1/x) (z,u,v/2) € Q3 ¥ € R™*™ — covariance, ¥ = LLT, L € R"X
t>1/z, >0 z,t,V2) € O} z>1 (1—u,1,t) € Kexp max, o’z max, ol z
t>z|?, p>1 ,1,5) € P3P t > zlog(l+z/y) (¥, 2 +y,u) € Kexp st.aTSr <~ (v7, LTx) € QF 1
t>1/zP, x>0, p>0 ,x,1) €P§/<1+p>’p/(1+p) z,y >0 (z+y,y,v) € Kexp max, ol ¢ — dzT Sx max, a” & — or

t+ut+v=0 (0.5,7, LTx) € QF+2

(
(
(
[t| <zP, x>0, p€(0,1) (z,1,t) € P21
(
(
(

t> |z /yP 1ty >0 t,y,x) € pLPI=e Risk plus 25 impact (/:ost t>or+ 8> u X
> " e 5 t> oz Yx + x;[3/? 0.5,r, LTx) € QFt?
z N Zz /Y,y >0 ? ?t’f)’ ?; < Convex quadratic problems - By fil EU' 1) G)Pg/g 1/3
- - exp nxn . 1y Ly L
t <logx z,1,t) € Kexp iétdEEe—RLLT’ szmn]gzzilg, %;dl Ky fact Risk in factor model y>t+s
t>1/logz, z>1 u, m e » b € (Cholesky factor). v>az"(D+ FSFT)z (0.5,t,v/Dzx) € Q"t?

Then z¥'¥z = ||LTz||3.

D — specific risk (diag.) (0.5,5,UTFTg) € QFF2

1.7 T k42
t>ajit---air, a; >0 t,1,> x;loga;) € Kexp t=2 5z 2z (l’t’TL z) Ekg’i F € R"F _ factor loads
ay an = b= SO =5 t2 VaTlz (t, L'z) € Q°F S =UUT - factor cov.
t>1/(ait - an), t,x,1) € Py ; 1a"Yr+pTz+g<0 (1, —pTz —q, L7 z) € QFF?
zi > 0,a; >0 a=> a; . maxz Fr— ExTE:c maxclz —r
6 < ot -l 1,,0) € Po (1, L72) € Q4+ MOSEK Modeling Cookbook
xz; >0,a; >0,> a; <b s=1-—>a;/b 'z 4d > ||Az + b2 (c'z 4+ d, Az +b) € Q™ Linear and conic

t>a+cz+d, (t —a,cx +d,/2b) € Q°

cx+d>0,b>0

optimization,

t>xe®, x>0

(t,z,u) € Kexp

Norms, z € R"

cones, duality,
semidefinite (SDP) and

(0.5,u,z) € Q3 Pl 6220 f] (z1,2:) € Q£ =3z mixed-integer (MIP)

t > log(1+e€") utv<1 -2y ¢ > (Zaf)" (t,7) € Q"F 1/pl1 formulations,
(u, 1, — t) € Kexp II-1lp, p>1 ) (zi,t,x:) € P (=2 practical hints, scaling.
(0,1, —t) € Kexp t> (X ]ail”) /p Xz=t




