The ABSORB computer program
The code is provided so that others can freely use and possibly even extend it. You are welcome to use and distribute it but since it has not been rigorously tested (maybe you would like to undertake this?) its use in serious application remains the sole responsibility of the user.

1. The R code. Cut and paste this into R and you will have the code ready to use:

ABSORB=function (ys, sigma2s, betamax, family, relStep=1, resolution=10,diff=0.2, diffN=0.01, round=log(0.005), seed=1) 

{

library(nlme)

set.seed(seed)

# Generate grids of values:

f_u=family[1]+((0:3)/3)*(family[2]-family[1])

b_u=((1:resolution)/resolution)*betamax
b_s=((1:3)/3)*betamax
# Perform D&L and ML analyses:

n<-length(ys); ws<-1/sigma2s; cc<-sum(ws)-sum(ws^2)/sum(ws); a<-sum(ws*ys)/sum(ws); Q<-sum(ws*(ys-a)^2)

tau2hat<-max(0,(Q-(n-1))/cc); revars<-sigma2s+tau2hat; rews<-1/revars; se<-(1/sum(rews))^0.5; av<-sum(rews*ys)/sum(rews)

relStep=relStep*se

start=c(av, log(tau2hat+0.1))+c(0.05*se*rnorm(1),0)

ML=optim(start, likelihood, ys=ys, sigma2s=sigma2s, beta=0, family=1)

est_ML=ML$par[1]

est_MLltau2=ML$par[2]

if (est_MLltau2<round) se_ML=(1/fdHess(ML$par, likelihood, ys=ys, sigma2s=sigma2s, beta=0, family=1,.relStep=relStep)$Hessian[1,1])^0.5

if (est_MLltau2>=round) se_ML=(solve(fdHess(ML$par, likelihood, ys=ys, sigma2s=sigma2s, beta=0, family=1,.relStep=relStep)$Hessian)[1,1])^0.5

# Obtain numbers of unpublished studies for including on graphs:

Ns=matrix(0, nrow=4, ncol=4)

for(i in 1:4)

for(j in 2:4)

{

unpub=NULL

for(k in 1:length(ys))

{

unpub[k]=(1/wf(ys[k], sigma2s[k], b_s[j-1], f_u[i]))

}

Ns[i,j]=sum(unpub)-n

}

# Obtain estimates and intervals for the sensitivity analysis:

ests=matrix(est_ML, nrow=4, ncol=(resolution+1))

ses=matrix(se_ML, nrow=4, ncol=(resolution+1))

tau2s=matrix(exp(est_MLltau2), nrow=4, ncol=(resolution+1))

for(i in 1:4)

for(j in 1:resolution)

{

if (i==1) start=c(est_ML, est_MLltau2)+c(0.05*se*rnorm(1),0)

inference=optim(start, likelihood, ys=ys, sigma2s=sigma2s, beta=b_u[j], family=f_u[i])

hessian=fdHess(inference$par, likelihood, ys=ys, sigma2s=sigma2s, beta=b_u[j], family=f_u[i], .relStep=relStep)$Hessian

ests[i,j+1]=inference$par[1]

tau2s[i,j+1]=exp(inference$par[2])

if(inference$par[2]<round) ses[i,j+1]=(1/hessian[1,1])^0.5

if(inference$par[2]>=round) ses[i,j+1]=(solve(hessian)[1,1])^0.5

start=inference$par+c(0.05*se*rnorm(1),0)

}

lowers=ests-1.96*ses

uppers=ests+1.96*ses

# Obtain gradients for last two plots numerically 

f_g=family[1]+((0:resolution)/resolution)*(family[2]-family[1])

start=c(est_ML, est_MLltau2)+c(0.05*se*rnorm(1),0)

grads=NULL

grads1=NULL

for(i in 1:(resolution+1))

{

grads[i]=(optim(start, likelihood,ys=ys, sigma2s=sigma2s,  beta=diff, family=f_g[i])$par[1]-est_ML)/diff

unpub=NULL

for(k in 1:length(ys))

{

unpub[k]=(1-wf(ys[k], sigma2s[k], diffN, f_g[i]))/wf(ys[k], sigma2s[k], diffN, f_g[i])

}

studies=sum(unpub)

d_N_d_b=studies/diffN

grads1[i]=grads[i]/d_N_d_b

}

par(mfrow=c(3,2))

# Draw me the pictures:

for(i in 1:4)

{

plot(c(0, b_u), ests[i,], xlab="Beta", ylab="Treatment Effect", ylim=c(min(c(lowers[i,],av-1.96*se)),max(c(uppers[i,], av+1.96*se))),type="l")

title(sub=paste("Family parameter=", round(f_u[i],2)))

lines(c(0, b_u), lowers[i,])

lines(c(0, b_u), uppers[i,])

points(c(0,0,0), c(av-1.96*se, av, av+1.96*se), pch=16)

lines(c(0,0,0), c(av-1.96*se, av, av+1.96*se))

axis(3,at=c(0,b_s), round(Ns[i,],0))

}

plot(f_g, grads, xlab="Family parameter", ylab="Gradient with respect to beta",type="l")

plot(f_g, grads1, xlab="Family parameter", ylab="Gradient with respect to N",type="l")

return(list(estimates=ests, standard_errors=ses, tau2ests=tau2s, gradbeta=grads, gradN=grads1, DL=c(av,se), beta=b_u, family=f_g))

}

denominators=function (x, mu, tau2, sigma2, beta, family) 

{

sd=(sigma2+tau2)^0.5

dnorm(x, mean = mu, sd = sd)*wf(x, sigma2, beta, family)

}

likelihood=function (x, ys, sigma2s, beta, family) 

{

mu=x[1]; tau2=exp(x[2]); sds=(sigma2s+tau2)^0.5

likes=NULL

for(i in 1:length(ys))

{

likes[i]= dnorm(ys[i], mean=mu, sd=sds[i], log=TRUE)+log(wf(ys[i], sigma2s[i], beta, family))-log(integrate(denominators, mu=mu, tau2=tau2, sigma2=sigma2s[i], beta=beta, family=family, lower=mu-6*sds, upper=mu+6*sds, abs.tol=0.0000000001)$value)

}

-sum(likes)

}

wf1=function (x, sigma2, beta, family) 

{

r=sign(x-family)

power=0.5*(r^r+1)

(1-beta)^power

}

wf2=function (x, sigma2, beta, family) 

{

r=sign(x-family * sigma2^0.5)

power=0.5*(r^r+1)

(1-beta)^power

}

wf3=function (x, sigma2, beta, family) 

{

pval=pnorm(x/((sigma2)^0.5))

exp(-beta*pval^family)

}

2. Example data. Cut and paste this into R and you will have the data ready to use:
ys=c(-1.55, -1.49, -1.33, -0.35, -0.19, -0.43, -0.61, -0.97, -1.64, 

-1.19, -0.28, 0.03, -0.06, -0.54)
vars=c(0.405695971439004, 0.873438728273212, 0.341985568209022, 0.135164359861592,  0.25507601265177, 0.282933454051607, 0.224613103928483, 0.456537618699781, 0.826446280991735, 2.77777777777778, 0.462770142070434, 0.25, 0.0657462195923734, 0.0502724768243882)

3. Perform the example analyses with these commands:

Example analysis 1

wf=wf1

ABSORB(ys, vars, betamax=0.9, family=c(-1.6,0))

Example analysis 2

wf=wf2

ABSORB(ys, vars, betamax=0.9, family=c(-2.4,0))

Example analysis 3

wf=wf3

ABSORB(ys, vars, betamax=6, family=c(0.5,1.5))
