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            Deaths (x 10,000)

di
se

as
e

Malignant neoplasm of liver and intrahepatic bile ducts

Essential (primary) hypertension

Malignant neoplasm of prostate

Stroke, not specified as hemorrhage or infarction

Malignant neoplasm of stomach

Malignant neoplasm of bronchus and lung

Intracerebral hemorrhage

Other cerebrovascular diseases

Chronic renal failure

Assault (homicide) by other and unspecified firearm discharge

Heart failure

Exposure to unspecified factor

Chronic ischemic heart disease

Fibrosis and cirrhosis of liver

Pneumonia, organism unspecified

Alcoholic liver disease

Other chronic obstructive pulmonary disease

Unspecified diabetes mellitus

Non−insulin−dependent diabetes mellitus

Acute myocardial infarction

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

1 2 3 4 5

Sunday, July 15, 12



hod

fre
q

5000

10000

15000

20000

0 5 10 15 20

What diseases don’t fit this pattern?
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hod2 <- count(deaths, c("cod", "hod"))
hod2 <- subset(hod2, !is.na(hod))
hod2 <- join(hod2, codes)
hod2 <- ddply(hod2, "cod", transform, 
  prop = freq / sum(freq))

# Compare to overall abundance
overall <- ddply(hod2, "hod", summarise, 
  freq_all = sum(freq))
overall <- mutate(overall, 
  prop_all = freq_all / sum(freq_all))

hod2 <- join(overall, hod2, by = "hod")
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   cod hod                         disease freq   prop freq_all prop_all
1  A01   1 Typhoid and paratyphoid\nfevers    3 0.0577    20430   0.0398
2  A01   2 Typhoid and paratyphoid\nfevers    1 0.0192    18962   0.0369
3  A01   3 Typhoid and paratyphoid\nfevers    4 0.0769    19729   0.0384
4  A01   5 Typhoid and paratyphoid\nfevers    5 0.0962    22126   0.0431
5  A01   6 Typhoid and paratyphoid\nfevers    1 0.0192    23787   0.0463
6  A01   8 Typhoid and paratyphoid\nfevers    1 0.0192    21915   0.0427
7  A01  10 Typhoid and paratyphoid\nfevers    2 0.0385    24321   0.0474
8  A01  11 Typhoid and paratyphoid\nfevers    2 0.0385    23843   0.0465
9  A01  12 Typhoid and paratyphoid\nfevers    1 0.0192    23392   0.0456
10 A01  13 Typhoid and paratyphoid\nfevers    6 0.1154    23284   0.0454
11 A01  14 Typhoid and paratyphoid\nfevers    4 0.0769    23053   0.0449
12 A01  15 Typhoid and paratyphoid\nfevers    5 0.0962    23278   0.0454
13 A01  17 Typhoid and paratyphoid\nfevers    3 0.0577    23625   0.0460
14 A01  18 Typhoid and paratyphoid\nfevers    2 0.0385    24380   0.0475
15 A01  19 Typhoid and paratyphoid\nfevers    3 0.0577    22919   0.0447
16 A01  20 Typhoid and paratyphoid\nfevers    3 0.0577    22926   0.0447
17 A01  21 Typhoid and paratyphoid\nfevers    2 0.0385    20995   0.0409
18 A01  22 Typhoid and paratyphoid\nfevers    3 0.0577    20510   0.0400
19 A01  23 Typhoid and paratyphoid\nfevers    1 0.0192    21446   0.0418
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devi <- ddply(hod2, "cod", summarise, n = sum(freq), 
  dist = mean((prop - prop_all)^2))
devi <- subset(devi, n > 50)

qplot(n, dist, data = devi)
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qplot(n, dist, data = devi) + 
  geom_smooth(method = "rlm", se = F) + 
  xlog10 + 
  ylog10

xlog10 <- scale_x_log10(
  breaks = c(100, 1000, 10000), 
  labels = c(100, 1000, 10000), 
  minor_breaks = outer(1:9, 10^(1:5), "*"))
ylog10 <- scale_y_log10(
  breaks = 10 ^ -c(3, 4, 5), 
  labels = c("0.001", "0.0001", "0.00001"),
  minor_breaks = outer(1:9, 10^-(3:6), "*"))
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devi$resid <- resid(rlm(log(dist) ~ log(n), 
  data = devi))

ggplot(devi, aes(n, resid)) + 
  geom_hline(yintercept = 1.5, colour = "grey50") +
  geom_point() + 
  xlog10
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unusual <- subset(devi, resid > 1.5)
hod_unusual_big <- match_df(hod2, subset(unusual, n > 350))
hod_unusual_sml <- match_df(hod2, subset(unusual, n <= 350))

# Visualise unusual causes of death
ggplot(hod_unusual_big, aes(hod, prop)) + 
  geom_line(aes(y = prop_all), data = overall, colour = "grey50") +
  geom_line() + 
  facet_wrap(~ disease, ncol = 3)
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