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Wiy = W1Xﬁz + € (1)
oo

W; = diag(hi1, hio, -, hij)
Bi = (B Bu)"
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min[Z{yj — (Boi + Buiz;) }2hi;]
j=1
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B = (X'Wx) T (X'WY) (2)
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1 mt <- terms(formula, data = data)

2 mf <- Im(formula, data, method = "model.frame", na.action = na.fail)
3 lm <- lm(formula, data, x = TRUE, y = TRUE)

4 n <- NROW(fit.points)

5 if (is.null(colnames(fit.points)))

6 colnames(fit.points) <- c("x", "y")

7 y <- model.extract(mf, "response")

8 x <- model.matrix(mt, mf)

9 m <- NCOL(x)

10 gwr.b <- matrix(nrow = n, ncol = m)

11 gur.se <- matrix(nrow = n, ncol = m)

12 gwr .R2 <- numeric(n)

13 gwr.e <- numeric(n)

14 yiybar <- (y - mean(y))

15 colnames(gwr.b) <- colnames(x)

16 sum.w <- numeric(n)

17 for (i in 1:n) {

18 dxs <- spDistsN1(coords, fit.points[i, ], longlat = longlat)
19 if (any(!is.finite(dxs)))

20 dxs[which(!is.finite(dxs))] <- 0

21 w.i <- gweight(dxs~2, bandwidth[i])

22 if (any(w.i < 0 | is.na(w.1i)))

23 stop(paste("Invalid weights for i:", i))

24 Im.i <- Im.wfit(y =y, x = x, w = w.1)

25 sum.w[i] <- sum(w.i)

26 gwr.bli, ] <- coefficients(lm.1i)

27 ei <- residuals(lm.i)

28 gur.e[i] <- ei[i]

29 rss <- sum(ei * w.i * ei)

30 gwr.R2[i] <- 1 - (rss/sum(yiybar * w.i * yiybar))
31 p <- 1lm.i$rank

32 pl <- 1:p

33 inv.Z <- chol2inv(lm.i$qr$qr[pl, pl, drop = FALSE])
34 gur.sel[i, ] <- sqrt(diag(inv.Z) * (rss/(n - p)))

35 if (!fp.given && hatmatrix)

36 lhat[i, ] <= t(x[i, 1) %*% inv.Z %*% t(x) %x% diag(w.i)
37 1%
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GWROOODOOODOOOODOODOOO Im.wfitO(package:stats) 000000000 M Im.wfitO
godooooooboooouooooooog

1 wts <- sqrt(w)

2 z <- .Fortran("dqrls", qr = x * wts, n =n, p =p, y =y *

3 wts, ny = ny, tol = as.double(tol), coefficients = mat.or.vec(p,
4 ny), residuals = y, effects = mat.or.vec(n, ny), rank = integer(1l),
5 pivot = 1:p, qraux = double(p), work = double(2 * p),

6 PACKAGE = "base")

7 coef <- z$coefficients

8 pivot <- z$pivot

9 rl <- seq_len(z$rank)

10 dn <- colnames(x)

11 z$coefficients <- coef

12  z$residuals <- z$residuals/wts

13 z$fitted.values <- y - z$residuals

14 z$weights <- w

$

000 FortranO0OOO0OOO”dqrls”0 (package:base) 0000000000000
"darls"O0000000ROOOOOM /sre/applD 0000 0Odarisf0 0000
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dqrdc uses householder transformations to compute the qr
factorization of an n by p matrix x. column pivoting
based on the 2-norms of the reduced columns may be
performed at the users option.

on entry

X double precision(ldx,p), where 1ldx .ge. n.
x contains the matrix whose decomposition is to be
computed.

ldx integer.
ldx is the leading dimension of the array x.

n integer.
n is the number of rows of the matrix x.

p integer.

p is the number of columns of the matrix x.

jpvt integer(p) .
jpvt contains integers that control the selection
of the pivot columns. the k-th column x(k) of x
is placed in one of three classes according to the

value of jpvt(k).

if jpvt(k) .gt. O, then x(k) is an initial
column.

if jpvt(k) .eq. O, then x(k) is a free column.
if jpvt(k) .1t. O, then x(k) is a final column.

before the decomposition is computed, initial columns
are moved to the beginning of the array x and final
columns to the end. both initial and final columns
are frozen in place during the computation and only
free columns are moved. at the k-th stage of the

reduction, if x(k) is occupied by a free column

O o 0O o0 0o o0 o o0 0 0O 0O 0 o0 O O 0O 0 0O o0 0O 0O 0O 0 o0 O 0O 0 0O o0 o0 o0 o0 0 o0 o0 o0 o0 o0 o0 o0 o0

it is interchanged with the free column of largest
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reduced norm. jpvt is not referenced if

job .eq. O.

work double precision(p).
work is a work array. work is not referenced if

job .eq. O.

job integer.
job is an integer that initiates column pivoting.
if job .eq. 0, no pivoting is done.
if job .ne. 0, pivoting is done.

on return

X x contains in its upper triangle the upper
triangular matrix r of the qr factorization.
below its diagonal x contains information from
which the orthogonal part of the decomposition
can be recovered. note that if pivoting has
been requested, the decomposition is not that
of the original matrix x but that of x

with its columns permuted as described by jpvt.

qraux double precision(p).
qraux contains further information required to recover

the orthogonal part of the decomposition.
jpvt jpvt(k) contains the index of the column of the
original matrix that has been interchanged into

the k-th column, if pivoting was requested.

linpack. this version dated 08/14/78

g.w. stewart, university of maryland, argonne national lab.
dgrdc uses the following functions and subprograms.

blas daxpy,ddot,dscal,dswap,dnrm?2
fortran dabs,dmaxl,minO,dsqrt

O o o0 0 0o 0 o 0 0O 0O 0O 0 o0 O 0O 0O 0 0O o0 0O 0O 0 0 o0 o0 0O 0 0 o0 o0 o0 o0 o0 o0 o0 o0 o0 o0

subroutine dqrdc(x,ldx,n,p,qraux,jpvt,work, job)
integer ldx,n,p,job
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10
20

30

integer jpvt(*)
double precision x(1ldx,*),qraux(*),work(*)

internal variables

integer j,jp,jj, 1,1lpl,lup,maxj,pl,pu
double precision maxnrm,dnrm2,tt
double precision ddot,nrmxl,t

logical negj,swap]

pl =1
pu =0
if (job .eq. 0) go to 60

pivoting has been requested. rearrange the columns

according to jpvt.

do 20 j =1, p
swapj = jpvt(j) .gt. O
negj = jpvt(j) .lt. O
pve(d) =
if (negj) jpvt(j) = -j
if (.not.swapj) go to 10
if (j .ne. pl) call dswap(n,x(1,pl),1,x(1,j),1)
jpvt(j) = jpvt(pl)
jpvt(pl) = j
pl =pl +1
continue
continue
pu =p
do 50 jj = 1, p
j=p-33+1
if (jpvt(j) .ge. 0) go to 40
jpvt(j) = -jpvt(j)
if (j .eq. pu) go to 30
call dswap(n,x(1,pu),1,x(1,j),1)
jp = jpvt(pw)
jpvt(pu) = jpvt(j)
jpvt(j) = jp
continue
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40
50
60

c

c

c
70
80

c

c

c

c

c

c

c

90
100

110
120

pu=pu -1
continue
continue

continue
compute the norms of the free columns.

if (pu .1t. pl) go to 80

do 70 j = pl, pu
qraux(j) = dnrm2(n,x(1,j),1)
work(j) = qraux(j)

continue

continue

perform the householder reduction of x.
lup = minO(n,p)
do 200 1 =1, lup

if (1 .1t. pl .or. 1 .ge. pu) go to 120

locate the column of largest norm and bring it

into the pivot position.

0.0d0

maxnrm
maxj =1
do 100 j =1, pu
if (qraux(j) .le. maxnrm) go to 90
maxnrm = qraux(j)
maxj = j
continue
continue
if (maxj .eq. 1) go to 110
call dswap(n,x(1,1),1,x(1,maxj),1)
graux(maxj) = qraux(l)
work(maxj) = work(l)
jp = jpvt(maxj)
jpvt(maxj) = jpvt(1)
jpvt(1) = jp
continue
continue
graux(l) = 0.0d0

ooooo/ro9UOOO0OOOOOOO
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if (1 .eq. n) go to 190

c
C compute the householder transformation for column 1.
c
nrmx]l = dnrm2(n-1+1,x(1,1),1)
if (nrmxl .eq. 0.0d0) go to 180
if (x(1,1) .ne. 0.0d0) nrmxl = dsign(nrmxl,x(1,1))
call dscal(n-1+1,1.0d0/nrmx1,x(1,1),1)
x(1,1) = 1.0d0 + x(1,1)
c
c apply the transformation to the remaining columns,
c updating the norms.
c
pl =1+ 1
if (p .1t. 1pl) go to 170
do 160 j = 1pl, p
t = -ddot(n-1+1,x(1,1),1,x(1,j),1)/x(1,1)
call daxpy(n-1+1,t,x(1,1),1,x(1,j),1)
if (j .1t. pl .or. j .gt. pu) go to 150
if (qraux(j) .eq. 0.0d0) go to 150
tt = 1.0d0 - (dabs(x(1,j))/qraux(j))**2
tt = dmax1(tt,0.0d0)
t = tt
tt = 1.0d0 + 0.05d0*tt*(qraux(j)/work(j))**2
if (tt .eq. 1.0d0) go to 130
qraux(j) = qraux(j)=*dsqrt(t)
go to 140
130 continue
qraux(j) = dnrm2(n-1,x(1+1,j),1)
work(j) = qraux(j)
140 continue
150 continue
160 continue
170 continue
c
c save the transformation.
c
graux(l) = x(1,1)
x(1,1) = -nrmxl
180 continue
190 continue
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200 continue
return
end
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