> B<-read.table("C:/data R/Toothsales.txt",header=TRUE)

> attach(B)

> par(mfrow=c(2,1))

> ts.plot(ts(B))

> ts.plot(diff(ts(B)))
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> adf.test(ts(B))

        Augmented Dickey-Fuller Test

data:  ts(B) 

Dickey-Fuller = -0.7496, Lag order = 4, p-value = 0.9627

alternative hypothesis: stationary 

> adf.test(diff(ts(B)))

        Augmented Dickey-Fuller Test

data:  diff(ts(B)) 

Dickey-Fuller = -3.3837, Lag order = 4, p-value = 0.06285

alternative hypothesis: stationary 

> acf(ts(B))

> pacf(ts(B))
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> acf(diff(ts(B)))

> pacf(diff(ts(B)))
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> a<-arima(ts(B),order=c(1,1,0),method="ML")

> a

Series: ts(B) 

ARIMA(1,1,0) model

Coefficients:

         ar1

      0.9487

s.e.  0.0301

sigma^2 estimated as 8.88:  log likelihood = -224.62,  aic = 453.24

> tsdiag(a)
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> cpgram(a$resid)
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> ts.plot(ts(B),fore$pred,fore$pred+2*fore$se,fore$pred-2*fore$se)
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> forecast(a,h=20,95)

Time Series:

Start = 91 

End = 110 

Frequency = 1 

    Point Forecast     Lo 95    Hi 95

 91       1039.972 1034.1317 1045.813

 92       1049.926 1037.1334 1062.719

 93       1059.369 1038.3815 1080.357

 94       1068.328 1038.1924 1098.463

 95       1076.827 1036.7917 1116.861

 96       1084.889 1034.3504 1135.428

 97       1092.538 1031.0048 1154.071

 98       1099.794 1026.8670 1172.721

 99       1106.678 1022.0312 1191.325

100       1113.209 1016.5780 1209.839

101       1119.404 1010.5775 1228.231

102       1125.282 1004.0906 1246.472

103       1130.857  997.1713 1264.543

104       1136.147  989.8676 1282.426

105       1141.165  982.2221 1300.108

106       1145.926  974.2730 1317.579

107       1150.442  966.0547 1334.830

108       1154.727  957.5981 1351.856

109       1158.792  948.9313 1368.652

110       1162.648  940.0796 1385.216
> best.arima(ts(B))

Series: ts(B) 

ARIMA(1,1,1) model

Regression variables fitted:

   1 

   2 

   3 

   . . .

   88 

   89 

   90 

Coefficients:

         ar1     ma1   drift

      0.4458  0.3633  8.9047

s.e.  0.1410  0.1506  0.6916

sigma^2 estimated as 7.203:  log likelihood = -214.48,  aic = 436.96
> c<-best.arima(ts(B))

> tsdiag(c)
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> forecast(c,h=20,95)

Time Series:

Start = 91 

End = 110 

Frequency = 1 

    Point Forecast    Lo 95    Hi 95

 91       1040.219 1034.959 1045.480

 92       1049.942 1039.069 1060.815

 93       1059.211 1043.448 1074.974

 94       1068.278 1048.310 1088.247

 95       1077.256 1053.625 1100.886

 96       1086.193 1059.316 1113.069

 97       1095.112 1065.309 1124.914

 98       1104.023 1071.543 1136.502

 99       1112.931 1077.973 1147.888

100       1121.837 1084.563 1159.110

101       1130.742 1091.288 1170.196

102       1139.647 1098.125 1181.168

103       1148.552 1105.061 1192.042

104       1157.456 1112.082 1202.831

105       1166.361 1119.178 1213.544

106       1175.266 1126.341 1224.191

107       1184.171 1133.564 1234.778

108       1193.075 1140.841 1245.310

109       1201.980 1148.167 1255.794

110       1210.885 1155.538 1266.232
> plot(ts(B))
> lines(ts(B)-a$resid,col="green")
> lines(ts(B)-c$resid,col="red")
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I could fix the problem with the intercept (constant):

> a<-arima(ts(B),order=c(1,1,0),xreg=1:length(ts(B)),method="ML")

> a

Series: ts(B) 

ARIMA(1,1,0) model

Regression variables fitted:

   1 

   2 

   3 

   . . .

   88 

   89 

   90 

Coefficients:

         ar1    xreg

      0.6516  8.8704

s.e.  0.0803  0.8188

sigma^2 estimated as 7.541:  log likelihood = -216.47,  aic = 438.94

