
36-463 / 36-663: Multilevel & Hierarchical Models

HW01 Solution

September 19, 2016

Exercise 1

Y ear NSW V ic. Qld SA WA Tas. NT ACT Aust.
1 1917 1904 1409 683 440 306 193 5 3 49141
2 1927 2402 1727 873 565 392 211 4 8 6182
3 1937 2693 1853 993 589 457 233 6 11 6836
4 1947 2985 2055 1106 646 502 257 11 17 7579
5 1957 3625 2656 1413 873 688 326 21 38 9640
6 1967 4295 3274 1700 1110 879 375 62 103 11799
7 1977 5002 3837 2130 1286 1204 415 104 214 14192
8 1987 5617 4210 2675 1393 1496 449 158 265 16264
9 1997 6274 4605 3401 1480 1798 474 187 310 18532

A=read.table("austpop.txt",head=TRUE)

plot(ACT ~ Year, data=austpop, pch=16)
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chapter 1 # 1

plot(elasticband$stretch,elasticband$distance,xlab= ’stretch’,

ylab=’distance’,main="distance vs stretch")
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chapter 1 # 2

year <- 1970:1979

snow.cover <- c(6.5,12.0,14.9,10.0,10.7,7.9,21.9,12.5,14.5,9.2)

plot(year,snow.cover,main="snow.cover vs year")

hist(snow.cover)

plot(year,log(snow.cover),main="log(snow.cover) vs year")

hist(log(snow.cover))
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Histogram of snow.cover
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Histogram of log(snow.cover)
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chapter 1 # 3

data <- data.frame(temperature = c(53,57,63,70,70,75),Erosion_incidents = c(3,1,1,1,1,0),

Blowby_incidents = c(2,0,0,0,0,2),Total_incidents =c(5,1,1,1,1,1))

plot(data$Total_incidents~data$temperature)
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Exercise 2

Chapter 2 # 1

part a) 12
part b) 22
part c) 600

Chapter 2 # 2

prod(c(10,3,4,5))

Chapter 2 # 5

data <- data.frame(radius = 3:20, volume = 4*pi *(3:20)^3/3)

Chapter 2 # 6

temp <- sapply(tinting, is.factor)

\newline
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case id age sex tint target it csoa agegp

FALSE FALSE FALSE TRUE TRUE TRUE FALSE FALSE TRUE

sapply(tinting[,a],is.ordered)

sex tint target agegp

FALSE TRUE FALSE FALSE

radius volume

1 3 113.0973

2 4 268.0826

3 5 523.5988

4 6 904.7787

5 7 1436.7550

6 8 2144.6606

7 9 3053.6281

8 10 4188.7902

9 11 5575.2798

10 12 7238.2295

11 13 9202.7721

12 14 11494.0403

13 15 14137.1669

14 16 17157.2847

15 17 20579.5263

16 18 24429.0245

17 19 28730.9120

18 20 33510.3216

1 Exercise 3

chapter 3 # 1
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chapter 3 # 3

Histogram of possum$hdlngth
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Density plot is a smooth version of histogram. However, if not done carefully, some distribution features
displayed in density plot may not be real(small bumps, multi-modality,etc.) A normal probability plot com-
pares your data distribution to the normal distribution, however, certain features of your data distribution
may be hard to identify in the normal probability plot. Stem and leaf plot can be thought of as a rotated
version of histogram, however, histogram seems to be more widely used now.
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Chapter 3 #5

par(mfrow = c(3,4))

for (i in 1:4){qqnorm(rnorm(10)) }

for (i in 1:4){qqnorm(rnorm(100)) }

for (i in 1:4){qqnorm(rnorm(1000)) }
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