lowesc




kd

dMAX — 8

d2MAX — 15

veMAX — 256

Codemacros:  ..eqn

LfeR%dxmmaxxnf o1 coefficients for blending

Lge Z™™>*"f Old, ... indices of data points influencing each vertex
Typemacros: dMAX(dMAX,8),d2MAX(d2MAX,15) ,vcMAX(vcMAX,256),
ae 2" ,0ld(ncmax), ... cut coordinate (O for leaf)

ce 27" 0ld(vc,ncmax), ... pointers to cell vertices

cdege 72 ,0ld(dMAX)

deZ, .. number of dimensions

dde Z, ... only variables 1:dd enter distance calculation

diste R",0ld

neRY 01

feen€Z, ... cell count stopping tolerance

faam€ R, ... cell diameter stopping tolerance

hie Z"** ,0ld(ncmax), ... right subcell or point

kernele Z, ... which kind of weight function

loe 2" ,0ld(ncmax), ... left subcell or point

neZ, .. number of points

n.qn€Z, .. number of cells

nyn€Z, ..number of vertices

ncmax,nfeZ

nvmaxe Z, ... allocated size of v

ne Z" ,Permutation,Old, ... with lo, hi lists points in cells
plot. Plot

ye Z",Permutation,Old, ... workspace for sorting distances
rwe R",0ld, ... user-specified weights

setLf: Logical, ... should Lq, Lf be filled in?

tdege Z, ... total degree

trLe R, ..traceL

ve R™ *¢ Old(nvmax,d), ... vertices
veeZ, ..2% =number of vertices per cell
vhite Z"*" ,0ld(nvmax)

xe R**4,0ld, .. locations of input data
Ee R",0ld(ncmax), ... cut value
yeR",0ld

/u3/ehg/a/loess/kd.h
FriMar 16 12:45:16 1990

...eqn



iv

INFO —> 1

D -2

N -3

VC - 4

NC - 5

NV 5 6

Al = 7

Cl > 8

HIl - 9

LO1 - 10

Vi -5 11

2l - 12

VvVl - 13

NVMAX — 14

WORK1 — 15

WORK2 — 16

NCMAX — 17

WORK3 — 18

NF —> 19

KERNEL — 20

KIND — 21

I11 - 22

VH — 23

VV2 > 24

DIAGL — 25

WORK4 — 26

Y1 - 27

SEQ — 28

DIM — 29

SING — 30

PRINT — 31

DEG — 32

NDIST — 33

CDEG — 41

F -1

FCELL - 2

FDIAM - 3

RCOND — 4

Codemacros:  ...eqn

Typemacros: INFO(INFO,1),D(D,2),N(N,3),vC(VC,4),NC(NC,5) ,NV(NV,6),A1(A1,7),C1(C1,8) HI1(HI
V1(Vv1,11),XI1(E1,12),VV1(VV1,13) ,NVMAX(NVMAX,14) WORK 1(WORK1,15) ,WORK2(WORK2,16) ,N



-2

KIND(KIND,21),PI1(111,22),VH(VH,23),VV2(VV2,24) ,DIAGL(DIAGL,25) ,WORK4(WORK4,26) ,PSI1(Y
PRINT(PRINT,31) ,DEG(DEG,32) ,NDIST(NDIST,33) ,CDEG(CDEG,41) ,F(F,1) ,FCELL(FCELL,2) ,FDIA.

/u3/ehg/a/loess/iv.h
Thu Jan 25 16:17:56 1990



routines

Assert(%?,%ma,%i,%mi) — bold if (!%ma,ehg182(%mi))
Codemacros: myAssert(Assert(%?,%ma,%i,%mi),
(!%ma,ehg182(%mi))), ..eqn

Typemacros: ..eqn

bbox=ehgl26

cpvert=ehgl25

descend=ehg138

eval=ehgl128

12fit=ehgl136

12tr=ehg139

rbuild=ehgl124

spread=ehgl129

vleaf=ehg137

/u3/ehg/a/loess/routines.h
Fri Mar 916:34:12 1990

bold

if



ehgl26
bbox(d,n,vc,x,v,nvmax)

... fill in vertices for bounding box of x
... lower left, upper right
for 1<k<d
o .= oo
B = —o0
for 1<i<n
L= Xix
o := Min(a,t)
B := Max(B,?)
... expand the box a little
B := 0.005-Max(B—a,l.e—10-Max(|a|,|B|)+1.e—30)

a-=Lu

B+=u
Vik ‘= @&
Vve,k = B

... remaining vertices
for 2<i<vc-1

ji=1i-1
for 1<k<d
Vik = V14(j mod 2):(ve~1),k
J := Floor(j/2)
o,peR
ieZ
jeN
keZ
u,teR
Include: kd

/u3/ehg/a/loess/bbox.g
Wed Aug 3 12:52:15 1988



ehgl25

cpvert(p,nyer,V,Vhit,nvmax,d .k t,r,s,

filu)

h = nyy
for 1<i<r
for 1<j<s
h+=1
Vh’: = vf.'.o.,'.:
Vpkp ‘= ¢

... check for redundant vertex
match .= False
m:.:=1
while !match and m<n,,,,
match .= vy 1 = Vp
mm = 2
while match and mm<d
match := Vo mm = Vhmm
mm += 1
m+=1
m-=1
if match
h-=1
else
m:=h
if vhit; 20
Vhit, = p
Lioj = fio,j
li,l,j =m
Ujo,j -=m
uin,j = firj
Byert = h
Assert(n ., <nvmax,180)

feZ™x%1%s o4, .. vertex indices of father

heZ, .. highest vertex index created so far
i,je L

keZ, .. cutaxis

le Z"*%1%s Old, ... vertex indices of left son
meZ

match: Logical

mmeZ

peZ, ..index of father cell



r.seZ
teR, ..cut
ue Z"*%1%s old, ... vertex indices of right son

Include: kd routines
/u3/ehg/a/loess/cpvert.g
Thu Sep 15 22:59:57 1988



ehgl38
j := descend(i,z,a,&,lo,hi,ncmax)

... descend tree until leaf or ambiguous
Jji=i
while a;#0 and z, #&;
if Zai<§j
j = le

ae Z"* In,Old(ncmax), ... cut coordinate (O for leaf)

deZ, ...number of dimensions

hie Z"** ,In,Old(ncmax), ... right subcell or point

ieZ,In

JjeZ

loe 2" ,In,Old(ncmax), ... left subcell or point

EeR" ,In,Old(ncmax), ... cut value

ze R%,0ld(dMAX) ,In

Include: kd
/u3/ehg/a/loess/descend.g

Fri Aug 14 09:20:31 1987



ehgl06(il,ir,k,nk,p,xt,n)

... find the k-th smallest of n elements
... Floyd+Rivest, CACM Mar ’75, Algorithm 489

l:=1il
r.=1ir
while r>1

... to avoid recursion, sophisticated partition deleted
... partition x;_, about ¢
t = pix,
i:=1
Jji=r
Swap(l,k)
if Pl,n,>t
Swap(l,r)
while i <j
Swap(i,j)
i +=1
j—-=1
while py . <t
i +=1
while Pix >t
j—-=1
if Pin =1t
Swap(l,j)
else
j+=1
Swap(r, j)
if j<k
l:= j+1
if k<j
r:=j-1

Swap(%?,%ma,%?,%mb) — {ii = Namg Tgma := Rapmp Kgomp = Ii}
i,il,ir,jeZ

keZ, .. select k-th element

l,n,nke Z

pe R*** old

ne Z",0ld

reZ

teR

/u3/ehg/a/loess/ehgl06.g



ehgl27(q,n,d,nf,.f ,x,¥,y,rw,kernel,
k,dist,n,X,od,w,rcond,sing , Z,U,
V.,v,qraux,work,tol,dd,tdeg,cdeg,s)

... sort by distance
dist := 0
for 1<j<dd
dist += (x.;~q;)*
PartialSort(1,n,nf ,dist,y)
p = dist%f-Max(l.,f)
Assert(p>0,120)
... compute neighborhood weights
if kernel = 2
for 1<i<nf
w; = if(disty, <p,\ Wy, ,else,0)
else
w = \]dist“,/p
w = Vrwy-(1-w3)?
Assert(|| w||.>0,121)
... fill design matrix
column .= 1
X. column 1= W
if tdeg=>1
for 1<j<d
if cdeg;21
column += 1
X. column ‘= W'(xw,j_qj)
if tdeg=2
for 1<j<d
if cdeg;21
if cdeg;22
column += 1
X. column 1= W'(x\y,j—‘qj)2
for j+1<jj<d
if cdeg;21
column += 1
X cotumn = W (Xy,j—q;) Xy ji—9qj)
k := column
n:=wyy
... equilibrate columns
for 1<j<k
scal 1= [ X, ;||
X.j /= scal



colnorm; := scal
.. singular value decomposition
sqrdc(X,nf ,nf ,k,qraux, jpvt,work,0)
sqrsl(X,nf ,nf ,k,qraux,n ,work,n,n,work,
work,1000,info
)
U:=0
for 1<i<k
for i<j<k
U ij =X i,j
ssvdc(U,d2MAX ,k,k,2,E, U ,d2MAX,V,d2MAX,
work,21,info
)
Assert(info = 0,182)
tol .= 21 '(IOO'Smach)
rcond min= X,/
if Z,.<tol
sing += 1
if sing =1
e¢hg184("Waming. pseudoinverse used at",q,d,1)
ehg184("neighborhood radius”,Vp ,1,1)
ehg184 ("reciprocal condition number ",rcond,1,1)
else if sing = 2
ehg184("There are other near singularities as well.",p,1,1)
... compensate for equilibration
for 1<j<k
V;. /= colnorm;
.. solve least squares problem
for 1<j<k
<U

C5LM>
Y = n(z.j>tot,z—“,else,u.)

for 0<j<od
§j = <Vj1,.,7>

Ee R92MAX ,0ld, ... workspace for svd

Te R*,0ld(d2MAX) ,Out

Ue R*** 0ld(d2MAX ,d2MAX),Out, ... upper triangular factor
Ve R¥** 0ld(d2MAX ,d2MAX) ,Out

XeRY** old

colnorme RV*,01d(1:d2MAX)

columne Z

diste R*,0ld

neRY 0l

feR,In



ve R*,0ld(d2MAX),0ut, .. UTQTwy
i,info,j,jj,jpvte Z

ke Z, ... dimension of fit 1=const, d+1=linear, (d+2)(d+1)/2=quadratic
nfeZ, .. number of "near" neighbors
odeZ, .. 0 means caller wants values only

geR%,0ld(d), ... query point
grauxe R**MAX 014, Out

rconde R,In,Out, ... reciprocal condition number
peR

se R%% 0ld, ... smoothed values

scale R

singe Z,In,Out, ... singularity count

tole R,Out

we R" ,0ld, - ... workspace for regression weights
worke R¥MAX 01d, Out

yeR",0ld

Include: kd routines lin
/u3/ehg/a/loess/ehgl27.g
Thu Jul 12 09:22:32 1990



ehgl31(x,y,rw,trL,diagL kernel ,k,n,d,n .y,
ncmax,ve, Ny ,nvmax,nf . f ,a,c,hi,lo,
7, ,v,vhit,wal,§,dist,n,X ,ntol,
[ diam»W,vval2,rcond,sing ,dd,tdeg ,cdeg,Lq,Lf,
setLf)

Assert(d<dMAX,101)
... build &-d tree
bbox(d,n,vc,x,v,nvmax)
Ryery := VC
Nee := 1
for 1<j<vc
Cing ‘= J
vhit; = 0
O = Vi l:dd—V1,1:d
faiam *= 1] 8|12
n .= Identity
rouild(1,n,d,n,n 0 1 oy ynCMAx, ve ,x, 1,
a,§,lo,hi,c,v,vhit,nvmax,ntol,f gz,
dd
)
.. smooth
if L0
wal2 := 0
wval 1= 12tr(v,nvmax,n . ,n.d.nf f ,x,%,y,
y,rw,trL kernel k,dist,dist, n,X,d,
w,diagL,vwal2,n .y ,vc,a,§,lo,hi,c,
vhit,rcond,sing,dd,tdeg,cdeg,Lq,Lf ,setL f

XeR',0ld
bbox=ehgl26

8e R?,0ld(dMAX)
diagLe R",0ld
diste R*,0ld

feR,in

kel

nfeZ, .. number of "near" neighbors

ntole Z

rbuild=ehgl124

rconde R,0Out, ... reciprocal condition number

singe Z,In,Out

wale R4 M ,01d(0:d,nvmax), ... smoothed values at vertices

wal2e R4 " ,Old(@,nvmax)



we R ,0ld, ... workspace for 12fit

ye R", .. observations ,0ld
Include: kd routines approx 1lin
/u3/ehg/a/loess/ehgl3l.g

Sat Mar 17 10:33:58 1990



ehgl33(n,d,vc,nvmax,n q. ,ncmax,a,c,hi,lo,
v,wal,§,m,z,s)

for 1<i<m
d:=1z;.
s; .= eval(8,d,ncmax,vc,a,§,lo,hi,c,v,
nvmax,vval

)

8e RY,0ld(dMAX)
i,mel

se R™,0ld
wale R%?* ™ 01d(0:d,nvmax), ... smoothed values at vertices
ze R™*4,01d

Include: kd routines approx lin
/fs/pyxis6/ehg/a/loess/ehgl33.g

Wed May 29 14:00:58 1991



ehgl40(iw,i,j)

iw; 1= j

ieZ

iwe Z¢,0ld,In,Out
jeZ

/u3/ehg/a/loess/ehgl40.g
Wed Aug 12 14:10:08 1987



ehgl169(d,ve,n oy ,NICMAX 1 ey ,niVMAx,v,a ¢,
hi,lo)

... as in bbox
... remaining vertices
for 2<i<vc-1
ji=i-1
for 1<k<d
Vik = V14 moa 2)-(ve-1),k
J 1= Floor(j/2)
... as in ehg131
Meey =1
My 1= VC
novhity, = -1
for 1<j<vc
Cj,m“,, = -]
... as in rbuild
p:=1
while p<n_.
if a,#0
k:=ap
... left son
My += 1
lop := mecay
... right son
Meen += 1
hip ‘T Meen
cpvert(p,mm,,v,novhit,nvmaac,d,k,ﬁp,2"‘1 247k,
c:,p’c:,lapvc:,hi,

)
p +=1

Assert(meey = Reey,193)

Assert(myers = Nyerr,193)
i,j,kel
mepeZ, ..local version of n.y
myn€Z, .. local version of n,,,,
novhite 2! ,0ld, ... dummy
peZ, ..cellindex

Include: kd routines
/u3/ehg/a/loess/ehgl69.g
Thu Sep 15 23:04:06 1988



ehgl70(k,d,vc,nyer ,nVMAxX,n o ,nCmax,a,c,hi,
lo,v,vval k)

Out(" real function loeval(z)")
Out(" real z(¥)")
Out(" integer d,vc,nv,nc")
Out(" integer a(",nc.y."), (" ve,"," s ncens™™)
Out("  integer hi(",nc.y,"), 10(",n cenr,")")
Out(" real v(",n ., ", d,")™)
Out(" real vval(0:",d,",",nyerss")")
Out(" real xi(",nc.u,"")
Out(" real ehg128")
Out(" data d,ve,nv,nc /', d,",",ve,", s Byerts s s Pcelts 1)
for 1<i<n cell
Out(" data a(",i,") /",a;,"/")
if a;#0

Out(" data hi(ll . i ,")’10("’ i ,ll)’xi(ll’ i'll) /", hi “ ," ’"’ loi s

BT
)
for 1<j<vc
Out(" data c(",j,",",i,") /",cj i, ")
for 1<i<n,,
Out(" data vval(0,",i,") /",vvaly;,"/")
for 1<j<d
Out(" data v(",i,".",j,") [",vi j,"I")
Out(" data vval(",j,",",i,") [",vval; ;,"[")
Out(" loeval=ehg128(z,d,nc,vc,a,xi,lo,hi,c,v,nv,vval)")
Out(" end")

i,jeZ

wale R%4*mmax o4

Include: kd
/u3/ehg/a/loess/ehgl70.g
Thu Sep 15 08:59:07 1988



ehgl91(m,z,L,d,n,nf ,n.y,ncmax,vc,a,
€,lo,hi,c,v,nvmax,vval2,Lf ,Lq)

for 1<j<n
wal2 := 0
for 1<i<n,,,
... linear search for i in Lq

Lql := Lq;,
Lgiy =]
p:=nf
while Lq; ,#j
p —=1
Lg;y = Lq1
if Lgip =]
wal2.; 1= Lf:,i,p
for 1<i<m
zi = Zi:
L;; := eval(zi,d,ncmax,vc,a,§,lo,hi,c,v,
nvmax,vval2
)
LeR™*",0ld
Lql,i,j.mpel
wal2e R***™ 01d(0:d,nvmax)
ze R"*4,0ld s
zie R o1a(gamax) 22 4

Include: kd routines
/u3/ehg/a/loess/ehgl9l.g
Wed Apr 4 23:41:24 1990



ehgl92(y,d,n,nf ,nyer ,nvmax,vval,Lf ,Lq)

wal := 0
for 1<i<n,..
for 1<j<nf
vval:,i += yl.qi,}'Lf:,i,j

ijeZ
wale R%** ™ 01d(0:d, nvmax)
Include: kd routines
/u3/ehg/a/loess/ehgl92.g
Tue Apr 3 21:31:35 1990



ehgl28

s := eval(z,d,ncmax,vc,a,,lo,hi,c,v,
nvmax,vval)

... locate enclosing cell
nt:=1
ty =1
Jji=1
while a;#0
++nt
tw 1= if(z,<&j,loj.else,hi;)
Assert(nt <20,181)
Ji= ty
... tensor
g :=wal. .
lg := ve
= C1,j
Ur 1= Cyj
for dziz1
b= Zi—Vu,i
Vir,i—Vi,i
if h<-.001
ehg184("eval ",z,d,1)
ehg184 ("lowerlimit ",vy .,d,nvmax)
else if A >1.001
ehgl184("eval ",z,d,1)
ehg184("upperlimit ", v, .,d,nvmax)
Assert(—.001<h and h<1.001,122)
lg := Floor(lg/2)
for 1<ig<ig
... Hermite basis
60 1= (1-h)%-(1+2-h)
o1 := h%-(3-2h)
V0 := h-(1-h)?
vyl := h%-(h-1)
80.g = 90°80,ig +01°80,ig 41 + (WO 8iig + W1 8i ig41g) " (Vuri—Vir,i)
for 1<ii<i-1
iiig = 90°8iiig +01°8iiig g
5= 80,1
... blending
if d=2



vl 1= v,
g0 :
gl = wal
E.» = Vw2
m:= nt—1
until (m = 0 or (a,, = 2 and &, = &))
-—m
if m21
m .= hi,_
while a,,#0
if z, <&,
m:= lo,
else

wal. .,

HCa

if v, >W0

if v, _

]

3
8 !
T~

gl

) z;-W

= -w
... Hermite basis

60 1= (1-h)%-(142-h)

o1 := h%-(3-2-h)

W0 := h-(1-h)?

yl := h%-(h-1)
gN 1= ¢0-g0o+¢1-g1o+(y0-g0; +y1-g11) (v1-10)
gpN = 60-80,+61-¢1,

... ----- South -----
v = vy
vl 1= v,
g0 = wval. . .
gl :=wval. .,
€= vy
m:= n-1
until (m = 0 or (a,, = 2 and &, = E))
-—m
if m21
m .= lo,

while a,,#0
if z, <€n



m:= lo,
else
m := hi,
if vclm1>v0
W = v
g0 := wal. .
if v, 1<l
vl 1= v, 1
gl := wval. .
Z]"‘VO
vl—-v0
... Hermite basis
00 := (1-h)?-(1+2-h)
o1 := h%2-(3-2-h)
Y0 := h-(1-h)?
yl := h%-(h-1)
8S 1= ¢0-g0o+¢1-glo+(y0-g0; +yl-gl1)-(v1-W0)
gpS = ¢0-g0, +¢1-¢1,

..... East -----
W o= vy,
vl 1= v,
80 := wal. .
gl = wal. .,
g = Ve
m:.:=n-1
until (m = 0 or (a,, =1 and §,_ = &))
-—m
if m21
m .= hi,
while a,,#0
if z, <€,
m:= lo,
else
m .= hi,
if v, 2>%
W = v, o
g0 := wal. . |

if v, _2<vl
vl 1= v, o
gl := wal.
22=-W
v1-v0

WCim

h .=




... Hermite basis

$0 := (1-h)%-(1+2:h)

o1 := h%-(3-2h)

Y0 := h-(1-h)?

vyl := k% (h-1)
gE = ¢0-g0o+¢1-glo+(y0-g02+y1-g1,) (v1-0)
8PE := ¢0-80; +¢1-g1,

. ——-- West -----
W = v”'z
vl = v,
80 = wal. . .
gl = Vvalz,cu
€= v
m:= nt-1
until (m = O or (a,, = 1 and &, = E))
-—m
if m21
m:= lo,
while a,,#0
if z, <&,
m:= o,
else
m:= hip,

if v, 2>W
W = ch'.‘z
g0 = wal. .,
if v, 2<vl
vl = Ven2
gl := wal,
_ =W
vl-y0
... Hermite basis
00 = (1-h)%-(142-h)
o1 := h?-(3-2h)
V0 := h-(1-h)?
vyl := h%-(h-1)
gW = ¢0-g00+6¢1-g1o+(y0-g0, +y1-g13)-(v1-10)
gpW = ¢0-g0; +6¢1-¢g1,
.. NS

WCam

Z2=Vyu2
h = ————
Vur2= VU2
... Hermite basis

$0 := (1-h)2-(1+2-h)



o1 := h%-(3-2'h)
Y0 := h-(1—-h)?
vyl := h2-(h-1)
Sns = ¢0-gS+¢1:gN +(y0-gpS +y1-gpN)*(Vr 2~V 2)

... EW
Z1—Vy1
hi= ——
Vur,1 — Vi1
... Hermite basis

¢0 := (1-h)*-(1+2-h)
o1 := h2-(3-2h)
V0 := h-(1-h)?
yl := h2-(h-1)
Sgw = ¢0-gW +¢1-gE +(y0-gpW +y1-gpE) (Vi 1 —Vu1,1)
s .= (SNS"’SEW)_S

ge R%4*¥ 01d(0:dMAX,vcMAX), ... vval workspace
g0e R%¢ 01d(0:dMAX)

g1e R%?,01d(0:dMAX)

8E.gN,8S.gW ,gpE,gpN,gpS,gpW,he R

i,ig,iieZ

jeZ, .. enclosing cell

lge N, .. active length of g

lleZ, ... lower left vertex

meZ, .. going up: depth in stack; going down: cell
nte Z, ... top of cell stack
phiO,phil,psiO,psil,s,sgw,sns€ R

te 2%°,01d, ... stack of cell from root to leaf
ureZ, ... upper right vertex

v0,vleR

wale R%4*mmax 014 vertex values

Ee R, ... cut-value forming cell side

ze R4,0ld

Include: kd routines
/u3/ehg/a/loess/eval.g
Thu Jan 25 16:27:38 1990



ehgl36

s:=12fit(u,Im,m,n d,nf .f ,x,V¥,y,
rw,kernel,k,dist, n,X,od,L,ihat,w,
rcond,sing ,dd,tdeg ,cdeg)

Assert(k<nf-1,104)
Assert(k<d2MAX,105)
= Identity
for 1<i<m
q = U
ehgl27(q,n,d,nf .f,x,¥,y,rw,kernel,
k,dist,n,X,od,w,rcond,sing ,X,U,
V.Y.qraux,work,tol,dd,tdeg,cdeg,s . |
)
if ihat =1 ..L; =V, .Z*UT(Q"We;)
Assert(m = n,123)
... find i such that [ =y,

i:=1
while 2y,
i+=1
Assert(i<nf,123)
n:=0
N = w;
T]=QTW8,‘
sqrsl(X,nf ,nf k,qraux,n,n,Mn,N,"N,
1,1000,info
)
e y=UTM
Yy:=0
for 1<j<k
Y += n,U,.
LY=Zty
for 1<j<k
if Z;>t0l
Yj /=2,
else
Y; :=0.

Ly =<V,
elseif ihat =2 ..L,;.=V,.2*UTQ"w
LI,: =0
for 1<j<k
n:=0
Nk = U:,j



sqrsl(X,nf ,nf ,k,qraux,n,n,work,work,work,
work, 10000, info
)
if Z;>t0l
scale .= 1./%;
else
scale := 0.
n *= scale-w
for 1<isnf
Ly, += VM

Le R™*",0ld,Out, .. ifhat=1,dimensionn by 1

Te R¥,0ld(d2MAX)

Ue R*** 0ld(d2MAX,d2MAX), ...upper triangular factor
Ve R*** 0ld(d2MAX ,d2MAX)

XeRY ** 0ld

diste R",0ld

ne RY ,0ld

feR,in

ve R¥,0ld(d2MAX), ..Z*UTQTwy

ieZ

ihate Z,In

info,je Z

ke Z, ...dimension of fit 1=const, d+1=linear, (d+2)(d+1)/2=quadratic
l,im,meZ

nfeZ, ..number of "near" neighbors

ode Z, ...0means caller wants values only

ge R4,0ld(dMAX), ...u(l,)

grauxe R¥*MAX 014

rconde R,In,Out, ... reciprocal condition number
seRO*m o4, ... smoothed values

scalee R

singe Z,In,Out, ... singularity count

tole R

ue R™*4 . 0ld(Im,d), ...query points

we RY ,0ld, ... workspace for regression weights
worke R¥MAX 0ld

ye R",0ld

Include: kd routines lin
/fs/pyxis6/ehg/a/loess/12fit.g
Wed May 29 14:30:59 1991



ehgl39

s := 12tr(v,nvmax,nyep,n,d,nf . f ,x, T, Y,
y,rw,trL kernel k,dist,d,n,X,o0d,
w,diagL,vval2 ,ncmax,vc,a &, lo,hi,c,
vhit,rcond,sing ,dd,tdeg,cdeg ,Lq,Lf ,setLf)

... 12fit with trace(L)
Assert(k<nf-1,104)
Assert(k<d2MAX,105)
if L#0
diagL := 0
wal2 := 0
Y := Identity
for 1<i<n,..
q .= Vi,
ehgl27(q,n,d,nf.f ,x,¥,y,rw,kernel,
k,dist,n,X,od,w,rcond,sing,2,U,
V.,Y.qraux,work,tol,dd,tdeg,cdeg,s .

if wL+0
... invert y
¢:=0
for 1<i<nf
¢Wi =
zZ =V,
vleaf(z,vhit;,leaf ,nleaf ,d,n e ,nvmax,ncmax,vc,a,
E,lo,hi,c,v
)
for 1<ileaf<nleaf
for lo leaf oy <ii<hi leafy,

i:= Op,
if =20
Assert(y; = m;,194)
n:=0
n: :=w;
T]=QTWC,’

sqrsl(X,nf ,nf ,k,qraux,n ,work,n,n,work,
work,1000,info

)

for 1<j<k

<U.j,n>

Z;

yj = if(Z;>10l, ,else,0.)



for 1<j<d+1
vvale_u = <Vj':,‘Y>
Z:i= Xg,,
term := eval(z,d,ncmax,vc,a,§,lo,hi,c,v,
nvmax,vval2
)
diagL,, += term
wal2.; =0
if seeLf .. like 12fit; Lf :,l,:=Vgma +U TQ\TW
Assert(k2d +1,196)
Lq,, := Vi:nf
Lf:,l.: =0
for 1<j<k
n:=0
Nk = U,
sqrsl(X,nf ,nf ,k,qraux,n ,n,work,work ,work,
work,10000,info
)
if Z;>tol
scale := 1./%;
else
scale := 0.
n *= scale-w
for 1<i<nf
Lf.pi += Vids1,; M
if L0
trL := Sum(diagL)

Ze R*,0ld(d2MAX)

UeR*** 0ld(d2MAX ,d2MAX), ... upper triangular factor
Ve R¥** 0ld(d2MAX ,d2MAX)

Xe RY %k 01d

diagLe R",0ld

diste R*,0ld, ... may overlay ¢

ne RY ,0d

feR,In

ve R%,0ld(d2MAX), ..T*UTQTwy
i,ii,ileaf ,info,j.k,le L

leaf e Z"MAX 01d

n,.n€Z, .. number of vertices
nfeZ, .. number of "near" neighbors
nleafe Z

nvmaxe Z, ... allocated size of v



-3-

odeZ, ...0 means caller wants values only

e 2" ,Permutation,Old, ... may overlay dist

qe R?,0ld(dMAX),In, ... query point

grauxe R¥MAX 014

rconde R,In,Out, ... reciprocal condition number

se R% ™ 0ld, .. smoothed values

scalee R

singe Z,In,Out

terme R, .. contribution to diag L

tole R

wal2e R%* ™ 0ld

we R"Y ,0ld, ... workspace for regression weights

worke R?MAX o4

ye R*,0ld

ze R?,0ld(dMAX) ,dMAX

Include: kd 1lin routines
/u3/ehg/a/loess/1l2tr.g

Sat Mar 17 13:45:23 1990



lofort(iunit,iv,liv,lv,wv)

ehg170(iunit,ivD vivVCvivNVvivNVMAX’ivNC’iVNCMAX ,iv,-,M ,iV,‘vc‘ ,iv,',,"" ’
Wivior WVivy, WVive, Wivg,

iunite Z,In, ... Fortran unit number for generated Fortran

iveZ ,0ld

wve R',0ld

Include: kd routines iv approx lin
/u3/ehg/a/loess/lofort.qg

Sun Jun 12 10:39:27 1988



Yoread(iunit,d,vc,nc,nv,iv,liv,lv,v)

ivSEQ = 173
ivp := d
ivyc := ve

IVNVMAX = NV

iVNCMAX = NhC

iVAl = 50

ivep 1= iva tinc

ivyn = ivey +venc

ivipy i= ivyn +nc

bound .= ivyp) +nc

Assert(bound —1<liv,102)

vy = 50

ivyyy = vy +nved

ivg) 1= vy +(d+1)nv

bound := ivg) +nc

Assert(bound —1<lv,103)
ehg168(iunit,d,vc,nc,nv,nv,viy iV, Vivg, Vivy, )
ehgl169(d,vc,nc,nc,nv,nv, vy, iviy, Vi, sWViv, »

Wiy iViv,,,

bounde Z

deZ,in

iunite Z.,In, ... Fortran unit to read from

ive Z',01d,Out

liveZ,In

veZ,In

nceZ,In

nve Z,In

ve R",0ld,0ut

vce Z,In

Include: iv routines
/fs/pyxis6/ehg/a/loess/loread.g

Thu Sep 15 23:10:08 1988



losave(iunit,iv,liv,lv,v)

ehg167 (iunit,ivp ,ivye ,iVNC s iV NV s iV NvMAX »Wivy, ,l'V,'\,Al Wivg, 1Yiven )

iunite Z,In, ... Fortran unit to write on

ive Z',01d,In

live Z,In

lveZ,In

ve RY,01d,In

Include: iv
/u3/ehg/a/loess/losave.g

Sun Jun 12 09:51:48 1988



lowesa(trl,n,d,t,nsing,81,92)

ehg141(trl,n,1,%,d,nsing,dka,d1a,d2a)
ehgl41(erl,n,2,%,d,nsing,dkb,d1b,d2b)
_ 1—dka
" dkb —dka
0; := (1-a)-dla+o-dlb
0, := (1-a)-d2a+o-d2b

ae R

deZ.,In

dla,dlb,d2a,d2beR

516 R,Out

826 R,Out

dka,dkbe Z

neZ,ln

nsinge Z,In

teZ,In, ... degrees of freedom in local model

trleR,In

Include: iv routines
/fs/pyxis6/ehg/a/loess/lowesa.g

Wed Jun 5 02:26:44 1991



lowesb(xx,yy,ww,diagL,infl,iv,liv,lv,wv)

Assert(iv SEQ¢1730@@WJ74)

if ivSEQ¢l72
Assert(ivsgg = 171,171)

iVSEQ = 173

L = if(infl,1.,else,0.)

setLf = vy #ivig

ehgl131(xx,yy,ww,trL,diagL,iv kgrNEL »iV DIM »IVN -8V D »IVNC »
IVNCMAX sV VT s BV NV s IVNVMAX SEVNF s WY RSBV iy 5BV iy, 58V iy 28V iv g, 0
Vive 28V ivey WVivgy sV ivgyy s WV ivgr sWVing s WV ivones WY iviores * WY ivwonss *F1OOT (VN WY ECELL )
WY EDIAM sWY ivgores »WY ivyyy 'WY RCOND »8V SING + 8V NDIST »8V DEG »8V CDEG :CDEG +8 18V iv g WV iv 5 »
setLf

if vy +ivye/2> ivavmax

ehg183("Waming. k-d tree limited by memory; nvmax=",ivnypax,1,1)
else if ivyc+2>ivNemax

ehg183("Waming. k-d tree limited by memory. ncmax=",iv ycpax,1,1)

diagLe R ,0ld,Out

infl: Logical,In

iveZ ,0ld

setLf: Logical, ... should Lq, Lf be filled in?

wve R’ ,0ld

wwe R',0ld

xxe R',0ld,Matrix

yye R',0ld

Include: kd routines iv approx lin
/u3/ehg/a/loess/lowesb.g

Sat Mar 17 13:25:14 1990



lowesc(n,L,LL,trL,61,07)

...compute LL = (I-L)Y(/-L)’
for 1<i<n
Li; —=1
for 1<i<n
for 1<j<i
LL;; := <L;.,L;.>
for 1<i<n
for i+1<j<n
Il,i'j = LLJ',"
for 1<i<n
Li; +=1
... accumulate first two traces
trL =0
81 =0
for 1<i<n
trL += L;;
8, += LL;;
52 =trLL?
82 =0
for 1<i<n
8y +=<LL; . ,LL.;>

LeR"*",0ld,In

LLe R"*"*,0ld,Out

0,eR,0ut, ..w(I-L)(I-L)’

8,eR,0ut, ..w[(I-L)YUI-L)"1?

i,jel

neZl,ln

trLe R,Out

Include: 1lin
/fs/pyxis6/ehg/a/loess/lowesc.g
Thu Oct 22 17:03:18 1987



v \T."k +
e

)
lowesd(version,iv,liv,lv,v,d,n,f ,ideg,setLf)

Assert(version = 1»65 ,100)
iVSEQ = 171

ivp = d

vy = n

ve 1= 2¢

ivyc 1= v¢
Assert(f>0,120)

nf := Min(n,Floor(n-f))
iVyp i= nf

IVkerneL ‘= 1

1

VpiM = if(ldeg = O,I,ideg =

iVKlND =1
nvmax- = Max(200,7)

iVNyMAX .= nvmax

ncmax 1= Max€200;n) X

IVNCMAX .= hcmax
ivsing =0
iVpgc .= ideg
Assert(ideg=20,195)
Assert(ideg<2,195)
npist 1= d
IV CDEG :CDEG +8
ivay = 50
ive) = v +ncmax
Vun
VLol
vy = ivpoy tncmax
... initialize permutation
j =
for

1= ideg

:= vy +ver-ncmax
1= ivyn +ncmax

ile -1
1<i<n
iVj+i =1

ivyy 1= ivp +n
ivig = ivyy +nvmax
if setLf

ivg) 1= ivig+nvmax-nf
else

vy = ivLQ
bound .= ivg1+n
Assert(bound — 1<liv,102)
;= 50
ivy, +nvmax-d

iVVl
yyy =

)
/



ivzy = vy +(d+ 1) -nvmax
iYwork1 .= Vg1 +ncmax
iVwork2 = Vwork1 +n
iVwork3 ‘= Wwork2 +nf
Vyy2 i= iVwork3s +ivpm nf
ivip := ivpyp+(d+1) -nvmax
if setLf

IVWORKa
else

ip+(d+1) -nvmax-nf

iVWoRks ‘= IVLF
bound := ivworks +nf
Assert(bound —1<lv,103)

vepiam = 0.
Vrconp = 1.

bound,de Z

feR

iel

idege Z,In

ive 2" ,01d

Jiv,lv,ne Z

ncmaxe Z, ... maximum number of cells

nfel

nvmaxe Z, ... maximum number of vertices

setLf: Logical,In

ve R",0ld

vc,versione Z

Include: iv routines
/fs/pyxis6/ehg/a/loess/lowesd.g

Wed May 29 14:00:17 1991



s := lowese(iv,liv,lv,wv,m,z)

Assert(ivsgp#172,172)

Assert(ivsgy = 173,173)

ehgl33(iv~,ivD,ivvc,ivNVMAX,ivNC,ivNCMAx,iv,-vM ,iv,'va ,iv;ym‘ ,l'v,",wl ,
WViv Wiy, s WViv, s, 2,8

iveZ ,0ld

meZ

se R™,0ld

wve R',0ld

ze R™*! 0ld

Include: kd routines iv approx lin
/fs/pyxis6/ehg/a/loess/lowese.g
Wed May 29 14:01:53 1991



s .= lowesf£(xx,yy,ww,iv,liv,lv,wv.m,z,L,
ihat)

Assert(171<ivsgy and ivsgp<174,171)
ivsgg = 172
Assert(iv yypmax 2ivnr,186)
s = 12fit(z,m,m,ivN,iVp,iVNF WV E, XX,V iy 5 YYs
WW, IV KERNEL +£V DIM WY iv e, *WY ivworra WY ivwones » 00 Lo tRAE WY iy

WV RCOND »iV SING +EV NDIST »8Y DEG iV CDEG :CDEG +8

LeR™*"*.0ld(m,")

ihate Z

iveZ ,0ld

meZ

se R™,0ld

wve R',0ld

wwe R’ ,0ld

xxe R',0ld,Matrix

yye R,0ld

zeR™*1,0ld

Include: kd routines iv approx lin
/fs/pyxis6/ehg/a/loess/lowesf.g

Mon May 27 22:15:07 1991



lowes1(iv,liv,lv,wv,m,z,L)

Assert(ivsgg#172,172)

ASSCﬂ(iVSEQ = 173,173)

Assert(ivworka #ivir,175) .
ehglgl(m,Z,LyivDaivNyiVNFsivNV,iVNCMAx,iVVCsiVivM s

Wive sV iv,00 3BV ivgy 28V ivgy WV vy, s EVNVMAX WV iy, sWViv s WV iy,

LeR™*",0ld(m,"),Out

ive Z',0ld

meZ,ln

wve R',0ld

zeR™*1,0ld,In

Include: kd routines iv
/fs/pyxis6/ehg/a/loess/lowesl.g
Mon Jun 3 14:04:25 1991



lowesp(n,y,y,pwgts,rwgts,,y)

... median absolute deviation
5 := ly-3-Vpwgts
n .= Ildentity
m .= Floor(n/2)+1
ehgl06(1,n,m,1,y,x,n)
if m>n-m+1
ehgl06(1,m-1,m-1,1,y,x,n)

. in__, +Yr,
mad := —
else
mad 1= yp_
... magic constant
..o (6:mad)’
. 3 A2
§i=1- (y-y) -pwgts
—
y *= \/rwgts
¢ := n/Sum(y)
... pseudovalues

y:=y+(c-rwgts)-(y =)

ceR

meZl

made R

neZ,in

re 1" ,Permutation,Qld

pwgtse R",01d,In

rwgtse R",0ld,In

ye R",0ld,In

ye R*,0ld,In

ye R*,0ld,Out

Include: lin
/fs/pyxis6/ehg/a/loess/lowesp.g

Tue May 29 15:33:26 1990



lowesr(y,iv,liv,lv,wv)

Assert(iv_gEQ #172,172)
ASSCIT(iVSEQ = 173,173)
ehg192(y,ivD,ivN,iva,ivNV,ivNVMAx,wv,-vm Wiy, ,iv,-vw)

ive Z',0ld,In

wve R',0ld,In

Include: kd iv
/u3/ehg/a/loess/lowesr.g
Tue Apr 3 21:31:13 19890



lowesw(res,n,rw,T)

... tranliterated from Devlin’s ratfor
... find median of absolute residuals
rw = |res|
n .= Identity
nh := Floor(n/2)+1
... partial sort to find 6*mad
ehgl06(1,n,nh,1,rw,m,n)
if nh>n—-nh+1
ehgl06(1,nh—1,nh—1,1,rw,x,n)
cmad = 3-(rwg, +rwy, )
else
cmad = 6:rwy
rsmall := rlmach(1)
if cmad <rsmall

w:=1
else
for 1<i<n
if rw;>cmad-0.999
w; .= 0
elseif rw;>cmad-0.001
w; = (1—(rw,~/cmad)2)2
else
w; =1
cmade R
i,n,nhel
e Z" ,Permutation,Old
rese R",0ld
rsmalle R
rwe R",0ld

Include: 1lin
/fs/pyxis6/ehg/a/loess/lowesw.g
Wed May 29 14:24:29 1991



ehgl24

rbuild(ll,uu,d,n,nyem,n el ,NCMAX, Ve, X, T,
a,&,lo,hi,c,v,vhit,nvmax,f coit »f diam »

dd)
p:=1
l:=1
U= uu
lo, :=1
hi, ;= u

while PS<nhc.

diag := Ve, 1:dd Ve, 1:dd
diam := || diag]]|,
leaf := (u—=1+1<f .y or diam<fziam) OF (Reey+2>ncmax or ne,+vc/2>nvmax)
if lleaf
o := spread(l,u,dd,x,n,n)
k = iMax(o)
I+u
5 )
PartialSort({,u,m,x. x,T)
... all ties go with hi son
while m>1 and x,__ « = Xg

m := Floor(

m —=

leaf := Ve, bk = Xm ok OF Vo g = Xg_k

if leaf
a, :=0
else
a, :=k
&p = Xk
... left son
Reey += 1
IOP ‘= Neell
lo,, =1
hip, :=m
right son
Reey += 1
hlp = Neell
lo, , == m+1
hi, , := u

CPVET(D, B yery v, Vhit,nvmax,d k& ,, 271,297k,

c:,p’c:,lo, ’C:,hi’



p +=1
l:=lo,
u:= hip,
cpvert=ehgl25
diage R%,01d(dMAX)
diame R
ke Z
leN
leaf: Logical
lleZ
meN
peZ, .. current cell; root for points 1to u

ce R¥ 0ld(dMAX)

spread=ehgl129

ueN

uueZ

Include: kd routines approx lin
/u3/ehg/a/loess/rbuild.g

Thu Jan 25 16:36:25 1990



ehgl29
6 .= spread(l,u,d,x,m,n)

for 1<k<d
O = oo
B:= —o
for I<i<u
1= Xp k
o = Min(o,xg, &)
B := Max(B.t)

oy := p—a

o,peR

i,k,leZ

ceR?,0ld

teR

ucl

Include: kd 1lin
/u3/ehg/a/loess/spread.g
Mon Mar 23 12:29:45 1987



ehgl37

vleaf(z,x,leaf ,nleaf ,d,n e ,nvmax,ncmax,vc,a,
€,lo,hi,c,v)

... find leaf cells affected by z
stacktop := 0
p:=1
nleaf := 0
while p>0
if a, =0 .. leaf
nleaf += 1
leafpeas 1= p
p = Pop
elseif z, =&,
Push(hip)
p = lo,
else if za’<E,p
p = lop
else
p = hip
Assert(nleaf <vcMAX,185)

STACKMAX — 20

Push(%?,%mp) — {stacktop += 1,Assert(stacktop<STACKMAX ,187) ,pstacksacuop := %omp}
%? := %mp := Pop — { bold if
(stacktop21,%mp = pstack sciop-else,fomp = 0),stacktop := Max(0,stacktop—1)}

leaf € Z°MAX 0ld, ... indices of leaf cells

nleafe Z, ... number of leaf cells found

peZ, .. cell under consideration
stacktope Z, ... index of top element in stack
zeR%,0ld, ... vertex

Include: kd routines
/u3/ehg/a/loess/vleaf.g
Mon Dec 7 09:30:35 1987



