Study2 _ Vertical velocities
lenay
2025-10-19
2) Means (with n, sd, SE, 95% CI) by Subject × Task × Bias × Instruction (pool S2+S3)
summary_vypi_pool <- data_dir %>%
  group_by(Subject, Task, Bias, Instruction) %>%
  summarise(
    n  = sum(is.finite(VYpi)),
    mean_VYpi = mean(VYpi, na.rm = TRUE),
    sd_VYpi   = sd(VYpi, na.rm = TRUE),
    se_VYpi   = sd_VYpi / sqrt(pmax(n, 1)),
    ci95_low  = mean_VYpi - qt(0.975, df = pmax(n-1,1)) * se_VYpi,
    ci95_high = mean_VYpi + qt(0.975, df = pmax(n-1,1)) * se_VYpi,
    .groups = "drop"
  )

knitr::kable(summary_vypi_pool, digits = 4,
  caption = "Mean VYpi by Subject × Task × Bias × Instruction (S2 & S3 merged, DisX direction respected)")
Mean VYpi by Subject × Task × Bias × Instruction (S2 & S3 merged, DisX direction respected)
	Subject
	Task
	Bias
	Instruction
	n
	mean_VYpi
	sd_VYpi
	se_VYpi
	ci95_low
	ci95_high

	A
	T1
	20
	R
	7920
	1e-04
	0.0029
	0e+00
	0e+00
	2e-04

	A
	T1
	20
	L
	7920
	0e+00
	0.0020
	0e+00
	0e+00
	1e-04

	A
	T1
	30
	R
	8280
	0e+00
	0.0019
	0e+00
	0e+00
	0e+00

	A
	T1
	30
	L
	8280
	-1e-04
	0.0022
	0e+00
	-1e-04
	0e+00

	A
	T2
	20
	R
	3960
	-1e-04
	0.0033
	1e-04
	-2e-04
	0e+00

	A
	T2
	20
	L
	3960
	1e-04
	0.0021
	0e+00
	0e+00
	2e-04

	A
	T2
	30
	R
	4140
	0e+00
	0.0016
	0e+00
	-1e-04
	0e+00

	A
	T2
	30
	L
	4140
	-1e-04
	0.0014
	0e+00
	-1e-04
	0e+00

	B
	T1
	20
	R
	7920
	-2e-04
	0.0024
	0e+00
	-3e-04
	-2e-04

	B
	T1
	20
	L
	7920
	2e-04
	0.0021
	0e+00
	2e-04
	3e-04

	B
	T1
	30
	R
	8280
	-1e-04
	0.0022
	0e+00
	-1e-04
	0e+00

	B
	T1
	30
	L
	8280
	2e-04
	0.0024
	0e+00
	2e-04
	3e-04

	B
	T2
	20
	R
	3960
	-4e-04
	0.0022
	0e+00
	-5e-04
	-3e-04

	B
	T2
	20
	L
	3960
	3e-04
	0.0024
	0e+00
	2e-04
	3e-04

	B
	T2
	30
	R
	4140
	-1e-04
	0.0019
	0e+00
	-2e-04
	-1e-04

	B
	T2
	30
	L
	4140
	3e-04
	0.0028
	0e+00
	2e-04
	4e-04


3) Test A vs. B (Wilcoxon) by Task × Bias × Instruction (pool S2+S3)
# 3) One-tailed A vs. B (Wilcoxon) test by Task × Bias × Instruction (pool S2+S3)
wilcox_AB_pool <- data_dir %>%
  group_by(Task, Bias, Instruction) %>%
  summarise(
    p_value_dir = {
      A_vals <- VYpi[Subject == "A"]; A_vals <- A_vals[is.finite(A_vals)]
      B_vals <- VYpi[Subject == "B"]; B_vals <- B_vals[is.finite(B_vals)]
      if (length(A_vals) >= 2 && length(B_vals) >= 2) {
        # Expected direction: R => A > B; L => A < B
        alt <- if (unique(Instruction) == "R") "greater" else "less"
        suppressWarnings(wilcox.test(A_vals, B_vals, alternative = alt, exact = FALSE)$p.value)
      } else NA_real_
    },
    n_A = sum(Subject == "A" & is.finite(VYpi)),
    n_B = sum(Subject == "B" & is.finite(VYpi)),
    mean_A = mean(VYpi[Subject == "A"], na.rm = TRUE),
    mean_B = mean(VYpi[Subject == "B"], na.rm = TRUE),
    diff_mean = mean_A - mean_B,   # >0 goes in the direction A>B
    .groups = "drop"
  ) %>%
  arrange(Task, Bias, Instruction)

knitr::kable(wilcox_AB_pool, digits = 4,
  caption = "One-tailed Wilcoxon (directional) A vs. B on VYpi — S2 & S3 merged (DisX rule respected)")
One-tailed Wilcoxon (directional) A vs. B on VYpi — S2 & S3 merged (DisX rule respected)
	Task
	Bias
	Instruction
	p_value_dir
	n_A
	n_B
	mean_A
	mean_B
	diff_mean

	T1
	20
	R
	0.0000
	7920
	7920
	1e-04
	-2e-04
	3e-04

	T1
	20
	L
	0.0000
	7920
	7920
	0e+00
	2e-04
	-2e-04

	T1
	30
	R
	0.1188
	8280
	8280
	0e+00
	-1e-04
	1e-04

	T1
	30
	L
	0.0000
	8280
	8280
	-1e-04
	2e-04
	-3e-04

	T2
	20
	R
	0.0000
	3960
	3960
	-1e-04
	-4e-04
	3e-04

	T2
	20
	L
	0.0000
	3960
	3960
	1e-04
	3e-04
	-2e-04

	T2
	30
	R
	0.0439
	4140
	4140
	0e+00
	-1e-04
	1e-04

	T2
	30
	L
	0.0000
	4140
	4140
	-1e-04
	3e-04
	-3e-04


4) Bar plot of means (pool S2+S3) with error bars
library(dplyr)
library(ggplot2)

# Building a readable label for p
fmt_p <- function(p){
  ifelse(is.na(p), "p = NA",
  ifelse(p < 1e-4, "p < 1e-4",
         paste0("p = ", signif(p, 2))))
}

# Prepare annotations p by facet (Task × (Bias|Instruction))
annots <- wilcox_AB_pool %>%
  mutate(
    Cond = paste0("Bias ", Bias, " | ", Instruction),
    p_lab = fmt_p(p_value_dir)
  ) %>%
  select(Task, Cond, p_lab)

# Calculate annotation height above bars (by facet)
ypos <- summary_vypi_pool %>%
  mutate(Cond = paste0("Bias ", Bias, " | ", Instruction)) %>%
  group_by(Task, Cond) %>%
  summarise(y = max(ci95_high, na.rm = TRUE), .groups = "drop") %>%
  mutate(y = ifelse(!is.finite(y), 0, y*1.05))  # petit padding

annots2 <- annots %>%
  left_join(ypos, by = c("Task","Cond"))

# The annotated barplot (S2+S3 sessions merged)
ggplot(summary_vypi_pool,
       aes(x = Subject, y = mean_VYpi, fill = Subject)) +
  geom_col(width = 0.7) +
  geom_errorbar(aes(ymin = ci95_low, ymax = ci95_high), width = 0.2) +
  facet_grid(rows = vars(Task),
             cols  = vars(paste0("Bias ", Bias, " | ", Instruction)),
             scales = "free_y") +
  geom_hline(yintercept = 0, linetype = "dashed") +
  # annotation p at the center of the facet (between A and B ⇒ x=1.5)
    labs(title = "Mean velocity by Subject (S2+S3 combined)",
       x = "", y = "Mean VYpi") +
  scale_fill_manual(values = c("A" = "#1f77b4", "B" = "#d62728")) +
  theme_minimal() +
  theme(strip.text = element_text(size = 9),
        axis.text.x = element_text(size = 9))
[image: Study2---Vertical-Velocities-an_files/figure-docx/plot-1.png]
Publication table
library(dplyr)
library(tidyr)
library(knitr)

# 0) Directional rule + S2/S3 fusion
data_dir <- data %>%
  filter(Session %in% c("S2","S3"),
         Instruction %in% c("R","L"),
         Task %in% c("T1","T2"),
         Bias %in% c(20,30),
         Subject %in% c("A","B")) %>%
  filter((Instruction == "R" & DisX > 0) | (Instruction == "L" & DisX < 0)) %>%
  mutate(Bias = factor(Bias, levels = c(20,30))) %>%
  droplevels()

# 1) Stats by Subject (mean ± 95% CI)
subj_stats <- data_dir %>%
  group_by(Task, Bias, Instruction, Subject) %>%
  summarise(
    n  = sum(is.finite(VYpi)),
    mean_VYpi = mean(VYpi, na.rm = TRUE),
    sd_VYpi   = sd(VYpi, na.rm = TRUE),
    se_VYpi   = sd_VYpi / sqrt(pmax(n, 1)),
    ci95_low  = mean_VYpi - qt(0.975, df = pmax(n-1,1)) * se_VYpi,
    ci95_high = mean_VYpi + qt(0.975, df = pmax(n-1,1)) * se_VYpi,
    .groups = "drop"
  )

# 2) One-tailed Wilcoxon test A vs. B (directional)
wilcox_dir <- data_dir %>%
  group_by(Task, Bias, Instruction) %>%
  summarise(
    p_value_dir = {
      A_vals <- VYpi[Subject == "A"]; A_vals <- A_vals[is.finite(A_vals)]
      B_vals <- VYpi[Subject == "B"]; B_vals <- B_vals[is.finite(B_vals)]
      if (length(A_vals) >= 2 && length(B_vals) >= 2) {
        alt <- if (unique(Instruction) == "R") "greater" else "less"
        suppressWarnings(wilcox.test(A_vals, B_vals, alternative = alt, exact = FALSE)$p.value)
      } else NA_real_
    },
    .groups = "drop"
  )

# 3)Formatting for publication
fmt_ci <- function(m, lo, hi) {
  if (any(!is.finite(c(m, lo, hi)))) return("NA")
  paste0(signif(m, 3), " [", signif(lo, 3), "; ", signif(hi, 3), "]")
}

# Large table with Δ = mean_A − mean_B
table_pub <- subj_stats %>%
  mutate(
    stat_fmt = mapply(fmt_ci, mean_VYpi, ci95_low, ci95_high)
  ) %>%
  select(Task, Bias, Instruction, Subject, n, mean_VYpi, stat_fmt) %>%
  pivot_wider(
    names_from = Subject,
    values_from = c(n, mean_VYpi, stat_fmt),
    names_sep = "_"
  ) %>%
  rename(
    `n_A` = n_A,
    `n_B` = n_B,
    mean_A = mean_VYpi_A,
    mean_B = mean_VYpi_B,
    `A: mean ± CI95%` = stat_fmt_A,
    `B: mean ± CI95%` = stat_fmt_B
  ) %>%
  mutate(`Δ = mean_A − mean_B` = signif(mean_A - mean_B, 3)) %>%
  left_join(wilcox_dir, by = c("Task","Bias","Instruction")) %>%
  mutate(
    `p (Wilcoxon dir.)` = dplyr::case_when(
      is.na(p_value_dir) ~ "NA",
      p_value_dir < 1e-16 ~ "< 2e-16",
      TRUE ~ formatC(p_value_dir, format = "f", digits = 4)
    )
  ) %>%
  select(Task, Bias, Instruction,
         `n_A`, `n_B`,
         `A: mean ± CI95%`, `B: mean ± CI95%`,
         `Δ = mean_A − mean_B`,
         `p (Wilcoxon dir.)`) %>%
  arrange(Task, Bias, Instruction)

# 4) Display
knitr::kable(table_pub, align = "c",
             caption = "VYpi — Mean ± IC95% (A et B), difference Δ and p-value of the one-sided Wilcoxon test (S2+S3 merged, directional rule applied)")
VYpi — Mean ± IC95% (A et B), difference Δ and p-value of the one-sided Wilcoxon test (S2+S3 merged, directional rule applied)
	Task
	Bias
	Instruction
	n_A
	n_B
	A: mean ± CI95%
	B: mean ± CI95%
	Δ = mean_A − mean_B
	p (Wilcoxon dir.)

	T1
	20
	R
	7920
	7920
	9.4e-05 [2.92e-05; 0.000159]
	-0.000212 [-0.000266; -0.000159]
	3.06e-04
	< 2e-16

	T1
	20
	L
	7920
	7920
	2.93e-05 [-1.57e-05; 7.43e-05]
	0.000214 [0.000168; 0.00026]
	-1.85e-04
	< 2e-16

	T1
	30
	R
	8280
	8280
	-8.17e-06 [-4.93e-05; 3.3e-05]
	-6.61e-05 [-0.000114; -1.81e-05]
	5.79e-05
	0.1188

	T1
	30
	L
	8280
	8280
	-5.44e-05 [-0.000102; -6.34e-06]
	0.000247 [0.000196; 0.000298]
	-3.02e-04
	0.0000

	T2
	20
	R
	3960
	3960
	-8.11e-05 [-0.000183; 2.11e-05]
	-0.000391 [-0.00046; -0.000321]
	3.10e-04
	0.0000

	T2
	20
	L
	3960
	3960
	9.41e-05 [2.99e-05; 0.000158]
	0.000253 [0.000177; 0.000329]
	-1.59e-04
	0.0000

	T2
	30
	R
	4140
	4140
	-4.81e-05 [-9.83e-05; 2.16e-06]
	-0.000126 [-0.000183; -6.94e-05]
	7.82e-05
	0.0439

	T2
	30
	L
	4140
	4140
	-7.8e-05 [-0.000121; -3.47e-05]
	0.000266 [0.000181; 0.00035]
	-3.44e-04
	0.0000
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