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dim() nrow() ncol() names() str() summary()
head() tail() $

mean() median() sd() quantile()
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knitr

tidyverse

rstatix

janitor

ggridges

devtools

oi_biostat_data

oi_biostat_data
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oibiostat
oibiostat

oibiostat devtools

devtools::install_github()
install_github() devtools

library(devtools)

#

oibiostat

install.packages("devtools")1
devtools::install_github("OI-Biostat/oi_biostat_data", force = TRUE)2

library(oibiostat)1
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library()

library()

library()

# run these every time you open Rstudio1
library(tidyverse)    2
library(oibiostat)3
library(ggridges)4
library(janitor)5
library(rstatix)6
library(knitr)7
library(gtsummary) # NEW!!8
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dds.discr
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dds.discr
oibiostat

oibiostat
oibiostat

oibiostat dds.discr

dds.discr
data("dds.discr") dds.discr

library(oibiostat)1
data("dds.discr")2
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dim(dds.discr)1

[1] 1000    6

names(dds.discr)1

[1] "id"           "age.cohort"   "age"          "gender"       "expenditures"
[6] "ethnicity"   

length(unique(dds.discr$id)) # How many unique id's are there?1

[1] 1000
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str()
str()

tibble data.frame

str(dds.discr)      # base R1

tibble [1,000 × 6] (S3: tbl_df/tbl/data.frame)
 $ id          : int [1:1000] 10210 10409 10486 10538 10568 10690 10711 10778 
10820 10823 ...
 $ age.cohort  : Factor w/ 6 levels "0-5","6-12","13-17",..: 3 5 1 4 3 3 3 3 3 3 
...
 $ age         : int [1:1000] 17 37 3 19 13 15 13 17 14 13 ...
 $ gender      : Factor w/ 2 levels "Female","Male": 1 2 2 1 2 1 1 2 1 2 ...
 $ expenditures: int [1:1000] 2113 41924 1454 6400 4412 4566 3915 3873 5021 2887 
...
 $ ethnicity   : Factor w/ 8 levels "American Indian",..: 8 8 4 4 8 4 8 3 8 4 ...
 - attr(*, "spec")=
  .. cols(
  ..   ID = col_integer(),
  ..   `Age Cohort` = col_character(),
  ..   Age = col_integer(),

G d l h t ()
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glimpse()
glimpse()

glimpse() tidyverse
dplyr
glimpse() tibbles str()

library(tidyverse)1
glimpse(dds.discr)  # from tidyverse package (dplyr)2

Rows: 1,000
Columns: 6
$ id           <int> 10210, 10409, 10486, 10538, 10568, 10690, 10711, 10778, 1…
$ age.cohort   <fct> 13-17, 22-50, 0-5, 18-21, 13-17, 13-17, 13-17, 13-17, 13-…
$ age          <int> 17, 37, 3, 19, 13, 15, 13, 17, 14, 13, 13, 14, 15, 17, 20…
$ gender       <fct> Female, Male, Male, Female, Male, Female, Female, Male, F…
$ expenditures <int> 2113, 41924, 1454, 6400, 4412, 4566, 3915, 3873, 5021, 28…
$ ethnicity    <fct> White not Hispanic, White not Hispanic, Hispanic, Hispani…
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summary()
summary()

summary(dds.discr)      # base R1

       id        age.cohort       age          gender     expenditures  
 Min.   :10210   0-5  : 82   Min.   : 0.0   Female:503   Min.   :  222  
 1st Qu.:31809   6-12 :175   1st Qu.:12.0   Male  :497   1st Qu.: 2899  
 Median :55384   13-17:212   Median :18.0                Median : 7026  
 Mean   :54663   18-21:199   Mean   :22.8                Mean   :18066  
 3rd Qu.:76135   22-50:226   3rd Qu.:26.0                3rd Qu.:37713  
 Max.   :99898   51+  :106   Max.   :95.0                Max.   :75098  
                                                                        
              ethnicity  
 White not Hispanic:401  
 Hispanic          :376  
 Asian             :129  
 Black             : 59  
 Multi Race        : 26  
 American Indian   :  4  
(Oth ) 5
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tbl_summary()
tbl_summary()

gtsummary

# library(gtsummary)1
tbl_summary(dds.discr)2
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ggplot
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ggplot(data = dds.discr, 1
       aes(x = age)) +2
  geom_histogram() 3

ggplot(data = dds.discr, 1
       aes(x = expenditures)) +2
  geom_histogram() 3
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ggplot(data = dds.discr, 1
       aes(x = age)) +2
  geom_histogram(3
    aes(y = stat(density)))  4

ggplot(data = dds.discr, 1
       aes(x = age)) +2
  geom_histogram(3
    aes(y = stat(density))) +  4
  scale_y_continuous(labels =   5
      scales::percent_format())  6
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ggplot(data = dds.discr, 1
       aes(x = age)) +2
  geom_density() 3

ggplot(data = dds.discr, 1
       aes(x = age)) +2
  geom_histogram() 3
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ggplot(data = dds.discr, 1
       aes(x = age)) +2
  geom_dotplot(binwidth =1) 3

ggplot(data = dds.discr, 1
       aes(x = age)) +2
  geom_histogram(binwidth =1) 3
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ggplot(data = dds.discr, 1
       aes(x = age)) + 2
  geom_boxplot() 3

ggplot(data = dds.discr, 1
       aes(y = age)) + 2
  geom_boxplot() 3
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ggplot(data = dds.discr, 1
       aes(x = expenditures,2
           y = ethnicity)) + 3
  geom_boxplot() + 4
  labs(x = "Annual Expenditures ($)", 5
       y = "Race and ethnicity")  6
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ggplot(data = dds.discr, 1
       aes(x = expenditures,2
           y = ethnicity)) + 3
  geom_boxplot(color="darkgrey") + 4
  labs(x = "Annual Expenditures ($)",5
       y = "Race and ethnicity") +6
  geom_jitter(     7
    aes(color = ethnicity),      8
    alpha = 0.3,      9
    show.legend = FALSE,      10
    position = position_jitter(     11
      height = 0.4))      12
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ggplot(data = dds.discr, 1
       aes(x = expenditures,2
           color = ethnicity)) + 3
  geom_density() + 4
  labs(x = "Annual Expenditures ($)")  5
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# library(ggridges)1
ggplot(data = dds.discr,2
       aes(x = expenditures,3
           y = ethnicity,      4
           fill = ethnicity)      5
       ) + 6
  geom_density_ridges(      7
    alpha = 0.3,      8
    show.legend = FALSE) +      9
  labs(x = "Annual Expenditures ($)",10
       y = "Race and ethnicity",11
       title =        12
"Expenditures by race and 13
       \nethnicity")       14
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x = expenditures x = log(expenditures)
ggplot(data = dds.discr, 1
       aes(x = expenditures)) +  2
  geom_density() 3

ggplot(data = dds.discr, 1
       aes(x = log(expenditures))) +2
  geom_density() 3
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ggplot(data = dds.discr, 1
       aes(x = age,2
           y = expenditures)) + 3
  geom_point() +       4
  labs(x = "Age",5
       y = "Annual Expenditures ($)") 6
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cor(dds.discr$age, dds.discr$expenditures)1

[1] 0.8432422
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ggplot(data = dds.discr, 1
       aes(x = age, y = expenditures,2
           color = ethnicity)) +   3
  geom_point(alpha = .5) +       4
  labs(x = "Age", y = "Annual Expenditures ($)") +5
  theme(legend.position = "bottom")6
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ggplot(data = dds.discr, 1
       aes(x = ethnicity)) +2
  geom_bar() 3

ggplot(data = dds.discr, 1
       aes(x = ethnicity)) +2
  geom_bar(aes(y = stat(prop),  3
               group = 1)) + 4
  scale_y_continuous(labels =  5
      scales::percent_format())  6
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ggplot(data = dds.discr, 1
       aes(x = ethnicity,2
           fill = age.cohort)) + 3
  geom_bar() 4

ggplot(data = dds.discr, 1
       aes(x = ethnicity,2
           fill = age.cohort)) + 3
  geom_bar(position = "fill")  4
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ggplot(data = dds.discr, 1
       aes(x = ethnicity,2
           fill = age.cohort)) + 3
  geom_bar(position = "dodge") 4
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count()
count dplyr

dds.discr %>% count(ethnicity)1

# A tibble: 8 × 2
  ethnicity              n
  <fct>              <int>
1 American Indian        4
2 Asian                129
3 Black                 59
4 Hispanic             376
5 Multi Race            26
6 Native Hawaiian        3
7 Other                  2
8 White not Hispanic   401

dds.discr %>% 1
  count(ethnicity, age.cohort)2

# A tibble: 35 × 3
   ethnicity       age.cohort     n
   <fct>           <fct>      <int>
 1 American Indian 13-17          1
 2 American Indian 22-50          1
 3 American Indian 51+            2
 4 Asian           0-5            8
 5 Asian           6-12          18
 6 Asian           13-17         20
 7 Asian           18-21         41
 8 Asian           22-50         29
 9 Asian           51+           13
10 Black           0-5            3
# ℹ 25 more rows
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%>%
%>%

dds.discr %>% head(n=3)      # pronounce %>% as "then"1

# A tibble: 3 × 6
     id age.cohort   age gender expenditures ethnicity         
  <int> <fct>      <int> <fct>         <int> <fct>             
1 10210 13-17         17 Female         2113 White not Hispanic
2 10409 22-50         37 Male          41924 White not Hispanic
3 10486 0-5            3 Male           1454 Hispanic          

dds.discr %>% head(n=3) %>% summary()1
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janitor
tabyl

adorn_# default table1
dds.discr %>% 2
  tabyl(ethnicity)  3

          ethnicity   n percent
    American Indian   4   0.004
              Asian 129   0.129
              Black  59   0.059
           Hispanic 376   0.376
         Multi Race  26   0.026
    Native Hawaiian   3   0.003
              Other   2   0.002
 White not Hispanic 401   0.401

dds.discr %>% 1
  tabyl(ethnicity) %>%2
  adorn_totals("row") %>% 3
  adorn_pct_formatting(digits=2)  4

          ethnicity    n percent
    American Indian    4   0.40%
              Asian  129  12.90%
              Black   59   5.90%
           Hispanic  376  37.60%
         Multi Race   26   2.60%
    Native Hawaiian    3   0.30%
              Other    2   0.20%
 White not Hispanic  401  40.10%
              Total 1000 100.00%
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n

dds.discr %>% 1
  tabyl(ethnicity) %>%2
  adorn_totals("row") %>% 3
  adorn_pct_formatting(digits=2) %>%   4
  select(-n) 5

          ethnicity percent
    American Indian   0.40%
              Asian  12.90%
              Black   5.90%
           Hispanic  37.60%
         Multi Race   2.60%
    Native Hawaiian   0.30%
              Other   0.20%
 White not Hispanic  40.10%
              Total 100.00%
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dds.discr %>% 1
  tabyl(ethnicity, gender) %>%    2
  adorn_totals(c("row", "col"))    3

          ethnicity Female Male Total
    American Indian      3    1     4
              Asian     61   68   129
              Black     26   33    59
           Hispanic    192  184   376
         Multi Race     13   13    26
    Native Hawaiian      2    1     3
              Other      1    1     2
 White not Hispanic    205  196   401
              Total    503  497  1000
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dds.discr %>% 1
  tabyl(ethnicity, age.cohort) %>%2
  adorn_totals(c("row")) %>%3
  adorn_percentages("row") %>%   4
  adorn_pct_formatting(digits=0) %>%    5
  adorn_ns()    6

          ethnicity      0-5      6-12      13-17     18-21     22-50       51+
    American Indian  0%  (0)  0%   (0)  25%   (1)  0%   (0) 25%   (1) 50%   (2)
              Asian  6%  (8) 14%  (18)  16%  (20) 32%  (41) 22%  (29) 10%  (13)
              Black  5%  (3) 19%  (11)  20%  (12) 15%   (9) 29%  (17) 12%   (7)
           Hispanic 12% (44) 24%  (91)  27% (103) 21%  (78) 11%  (43)  5%  (17)
         Multi Race 27%  (7) 35%   (9)  27%   (7)  8%   (2)  4%   (1)  0%   (0)
    Native Hawaiian  0%  (0)  0%   (0)   0%   (0)  0%   (0) 67%   (2) 33%   (1)
              Other  0%  (0)  0%   (0) 100%   (2)  0%   (0)  0%   (0)  0%   (0)
 White not Hispanic  5% (20) 11%  (46)  17%  (67) 17%  (69) 33% (133) 16%  (66)
              Total  8% (82) 18% (175)  21% (212) 20% (199) 23% (226) 11% (106)
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mean(dds.discr$expenditures)1

[1] 18065.79

dds.discr %>% 1
  summarize(2
    ave = mean(expenditures),3
    SD = sd(expenditures),4
    med = median(expenditures))5

# A tibble: 1 × 3
     ave     SD   med
   <dbl>  <dbl> <dbl>
1 18066. 19543.  7026

dds.discr %>% 1
  group_by(ethnicity) %>% 2
  summarize(3
    ave = mean(expenditures),4
    SD = sd(expenditures),5
    med = median(expenditures))6

# A tibble: 8 × 4
  ethnicity             ave     SD    med
  <fct>               <dbl>  <dbl>  <dbl>
1 American Indian    36438. 25694. 41818.
2 Asian              18392. 19209.  9369 
3 Black              20885. 20549.  8687 
4 Hispanic           11066. 15630.  3952 
5 Multi Race          4457.  7332.  2622 
6 Native Hawaiian    42782.  6576. 40727 
7 Other               3316.  1836.  3316.
8 White not Hispanic 24698. 20604. 15718 
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get_summary_stats() rstatix

dds.discr %>% get_summary_stats()1

# A tibble: 3 × 13
  variable         n   min   max median     q1     q3   iqr    mad   mean     sd
  <fct>        <dbl> <dbl> <dbl>  <dbl>  <dbl>  <dbl> <dbl>  <dbl>  <dbl>  <dbl>
1 id            1000 10210 99898 55384. 31809. 76135. 44326 3.27e4 5.47e4 2.56e4
2 age           1000     0    95    18     12     26     14 1.04e1 2.28e1 1.85e1
3 expenditures  1000   222 75098  7026   2899. 37713. 34814 7.76e3 1.81e4 1.95e4
# ℹ 2 more variables: se <dbl>, ci <dbl>

dds.discr %>% 1
  group_by(ethnicity) %>%2
  get_summary_stats(expenditures, type = "common")3

# A tibble: 8 × 11
  ethnicity variable     n   min   max median    iqr   mean     sd     se     ci
  <fct>     <fct>    <dbl> <dbl> <dbl>  <dbl>  <dbl>  <dbl>  <dbl>  <dbl>  <dbl>
1 American… expendi…     4  3726 58392 41818. 34085. 36438. 25694. 12847. 40885.
2 Asian     expendi…   129   374 75098  9369  30892  18392. 19209.  1691.  3346.
3 Black     expendi…    59   240 60808  8687  37987  20885. 20549.  2675.  5355.
4 Hispanic  expendi…   376   222 65581  3952   7961. 11066. 15630.   806.  1585.
5 Multi Ra… expendi…    26   669 38619  2622   2060.  4457.  7332.  1438.  2962.
6 Native H… expendi…     3 37479 50141 40727   6331  42782.  6576.  3797. 16337.
7 Other     expendi…     2  2018  4615  3316.  1298.  3316.  1836.  1298. 16499.
8 White no… expendi…   401   340 68890 15718  39157  24698. 20604.  1029.  2023.
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kable() knitr
dds.discr %>% get_summary_stats() %>% kable()1
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knitr
kable() knitr

dds.discr %>% 1
  group_by(ethnicity) %>%2
  get_summary_stats(expenditures, type = "common") %>% 3
  kable()4
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