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CaffeineTaps.csv
data

CaffTaps <- read_csv(here::here("data", "CaffeineTaps.csv"))1
2

glimpse(CaffTaps)3
Rows: 20
Columns: 2
$ Taps  <dbl> 246, 248, 250, 252, 248, 250, 246, 248, 245, 250, 242, 245, 244,…
$ Group <chr> "Caffeine", "Caffeine", "Caffeine", "Caffeine", "Caffeine", "Caf…
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ggplot(CaffTaps, aes(x=Taps)) +1
  geom_dotplot() +2
  facet_wrap(vars(Group), ncol=1)3

# get_summary_stats() from rstatix packa1
sumstats <- CaffTaps %>% 2
  group_by(Group) %>% 3
  get_summary_stats(type = "mean_sd") 4
sumstats %>% gt()5

diff(sumstats$mean)1
[1] -3.5
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CaffTaps

(Taps_2ttest <- t.test(formula = Taps ~ Group, 1
                       alternative = "greater", 2
                       data = CaffTaps))3

    Welch Two Sample t-test

data:  Taps by Group
t = 3.3942, df = 17.89, p-value = 0.001628
alternative hypothesis: true difference in means between group Caffeine and group NoCaffeine is greater than 0
95 percent confidence interval:
 1.711272      Inf
sample estimates:
  mean in group Caffeine mean in group NoCaffeine 
                   248.3                    244.8 
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tidy t.test
# use tidy command from broom package for briefer output that's a tibble1
tidy(Taps_2ttest) %>% gt()2

tidy(Taps_2ttest)$p.value  # we can pull specific values from the tidy output1
[1] 0.001627703
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# make CaffTaps data wide: pivot_wider needs an ID column so that it 1
# knows how to "match" values from the Caffeine and NoCaffeine groups2
CaffTaps_wide <- CaffTaps %>% 3
  mutate(id = rep(1:10, 2)) %>% #  "fake" IDs for pivot_wider step4
  pivot_wider(names_from = "Group",5
              values_from = "Taps")6

7
glimpse(CaffTaps_wide)8

Rows: 10
Columns: 3
$ id         <int> 1, 2, 3, 4, 5, 6, 7, 8, 9, 10
$ Caffeine   <dbl> 246, 248, 250, 252, 248, 250, 246, 248, 245, 250
$ NoCaffeine <dbl> 242, 245, 244, 248, 247, 248, 242, 244, 246, 242

t.test(x = CaffTaps_wide$Caffeine, y = CaffTaps_wide$NoCaffeine, alternative = "g1
  tidy() %>% gt()2
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pt(3.3942, df = 17.89012, lower.tail = FALSE)1
[1] 0.001627588
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# t-test with pooled SD1
t.test(formula = Taps ~ Group, 2
       alternative = "greater", 3
       var.equal = TRUE,  # pooled SD 4
       data = CaffTaps) %>% 5
  tidy() %>% 6
  gt()7

# t-test without pooled SD1
t.test(formula = Taps ~ Group, 2
       alternative = "greater", 3
       var.equal = FALSE,  # default, NOT pooled SD 4
       data = CaffTaps) %>% 5
  tidy() %>% 6
  gt()7
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pnorm(-1.96, mean=3, sd=1, lower.tail=TRUE)

# left tail + right tail:1
pnorm(-1.96, mean=3, sd=1, lower.tail=TRUE) + pnorm(1.96, mean=3, sd=1, lower.tail=FALSE)2

[1] 0.8508304
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mu <- 98.251
mu0 <- 98.62
sd <- 0.733
alpha <- 0.054
beta <- 0.205
n <- (sd*(qnorm(1-alpha/2) + qnorm(1-beta)) / (mu-mu0))^26
n7

[1] 34.14423

ceiling(n)  # always round UP to the next highest integer 1
[1] 35
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mu <- 98.25; mu0 <- 98.6; sd <- 0.73; alpha <- 0.05; n <- 1301
(z <- (mu-mu0) / (sd/sqrt(n)) )2

[1] -5.466595

Power <- pnorm(z-qnorm(1-alpha/2)) + pnorm(-z-qnorm(1-alpha/2))1
Power2

[1] 0.9997731
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pwr
pwr.t.test

pwr.t.test(n = NULL, d = NULL, sig.level = 0.05, power = NULL,
type = c("two.sample", "one.sample", "paired"),
alternative = c("two.sided", "less", "greater"))

d

pwr

40



pwr
pwr.t.test(n = NULL, d = NULL, sig.level = 0.05, power = NULL,
type = c("two.sample", "one.sample", "paired"), alternative = c("two.sided", 
"less", "greater"))

d

library(pwr)1
t.n <- pwr.t.test(2
  d = (98.6-98.25)/0.73, 3
  sig.level = 0.05, 4
  power = 0.80, 5
  type = "one.sample")6

7
t.n8

     One-sample t test power calculation 

              n = 36.11196
              d = 0.4794521
      sig.level = 0.05
          power = 0.8
    alternative = two.sided

plot(t.n)1
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pwr
pwr.t.test(n = NULL, d = NULL, sig.level = 0.05, power = NULL,
type = c("two.sample", "one.sample", "paired"), alternative = c("two.sided", 
"less", "greater"))

d

t.power <- pwr.t.test(1
  d = (98.6-98.25)/0.73, 2
  sig.level = 0.05, 3
  # power = 0.80, 4
  n = 130,5
  type = "one.sample")6

7
t.power8

     One-sample t test power calculation 

              n = 130
              d = 0.4794521
      sig.level = 0.05
          power = 0.9997354
    alternative = two.sided

plot(t.power)1
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pwr
pwr.t.test(n = NULL, d = NULL, sig.level = 0.05, power = NULL,
type = c("two.sample", "one.sample", "paired"), alternative = c("two.sided", "less", 
"greater"))

d

t2.n <- pwr.t.test(1
  d = 2/2.3, 2
  sig.level = 0.05, 3
  power = 0.80, 4
  type = "two.sample") 5

6
t2.n7

     Two-sample t test power calculation 

              n = 21.76365
              d = 0.8695652
      sig.level = 0.05
          power = 0.8
    alternative = two.sided

NOTE: n is number in *each* group

plot(t2.n)1
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pwr
pwr.t.test(n = NULL, d = NULL, sig.level = 0.05, power = NULL,
type = c("two.sample", "one.sample", "paired"), alternative = c("two.sided", "less", 
"greater"))

d

t2.power <- pwr.t.test(1
  d = 2/2.3, 2
  sig.level = 0.05, 3
  # power = 0.80, 4
  n = 22,5
  type = "two.sample") 6

7
t2.power8

     Two-sample t test power calculation 

              n = 22
              d = 0.8695652
      sig.level = 0.05
          power = 0.8044288
    alternative = two.sided

NOTE: n is number in *each* group

plot(t2.power)1
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pwr.t.test(1
  d = (98.6-98.25)/0.73,2
  sig.level = 0.05, 3
  # power = 0.80, 4
  n=130,5
  type = "one.sample")6

     One-sample t test power calculation 

              n = 130
              d = 0.4794521
      sig.level = 0.05
          power = 0.9997354
    alternative = two.sided
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