Red-throated ant-tanagers are a neo-tropical songbird that live in or near the understory of rainforests (ranging from deep within the forest to open habitats just outside the forest). In Panama, they often occur in social groups instead of a male-female pair, and it is thought that the extra individuals in these social groups act as helpers during the breeding season. The dominant males in each social group have dark red throat coloration, while helpers have bright yellow throats. I went to Panama and collected mass and throat brightness data of 10 ant-tanager social groups to test various hypotheses about the effects of ant-tanager social status and habitat on body size (in grams) and brightness (a percentage from 0-100, with 0 as black and 100 as white). Use the ant-tanager data to complete the following four prompts.

1) Load in the ant-tanager data and do the following data manipulations or mathematical functions:
	A) Save the mass value for the dominant male in group 5
a <- tan.dat[5,4]
[1] 5
	B) Save the first row of the data frame as a vector
row <- tan.dat[1,]
[bookmark: _GoBack]    status habitat group mass brightness
1 dominant    edge     1 42.8   14.64134

	C) Calculate the average mass of all ant-tanagers, using the mean function
mean(tan.dat$mass)
[1] 39.4585

	D) Calculate the variance of helper ant-tanager brightness, using the var function
helper.brightness <- subset(tan.dat$brightness, tan.dat$statu=="helper")
var(helper.brightness)
[1] 26.48953

	E) Calculate the standard error of dominant ant-tanager brightness. 
		The equation for standard error is the square root of the variance divided
 		by the sample size.
dominant.brightness <- subset(tan.dat$brightness, tan.dat$statu=="dominant")
sqrt(var(dominant.brightness)/length(dominant.brightness))
[1] 0.444065

	F) Save the names of the data frame as a vector
tan.names <- names(tan.dat)
[1] "status"     "habitat"    "group"      "mass"       "brightness"

2) Use a two-sample t-test to see if dominant ant-tanagers are generally less bright than their helpers and plot the results using a barplot
A) Separate out the helper and dominant brightness data
helper.brightness <- subset(tan.dat$brightness, tan.dat$status=="helper")
dominant.brightness <- subset(tan.dat$brightness, tan.dat$status=="dominant")
B) Use a two-sample t-test on the data’
t.test(helper.brightness, dominant.brightness, var=TRUE)

Two Sample t-test
data:  helper.brightness and dominant.brightness
t = 4.5705, df = 18, p-value = 0.0002371
alternative hypothesis: true difference in means is not equal to 0
95 percent confidence interval:
  4.166381 11.255114
sample estimates:
mean of x mean of y 
 21.91495  14.20420

C) Plot the means and standard deviations of the data using a barplot with the functions tapply and arrows
#calculating means and sds using tapply
means <- tapply(tan.dat$brightness, tan.dat$status, mean)
sds <- tapply(tan.dat$brightness, tan.dat$status, sd)

#getting x coordinates of barplot
x.coords <- barplot(means)

#making the figure
barplot(means, ylab="Percent Brightness (%)", xlab="Ant-tanager Status", names.arg=c("Dominant", "Helper"), ylim=c(0,30), col=c("grey","white"))
arrows(x.coords, means-sds, x.coords, means+sds, length=0.1, angle=90, code=3, lwd=2)
[image: ]


D) What are your conclusions of the t.test
#Helpers are significantly brighter than dominant ant-tanagers


3) Use an ANOVA (with post-hoc tests) to test if there is an effect of habitat on dominant ant-tanager mass and plot the results using a box and whisker plot. 
A) Subset the dominant ant-tanager data
dominants <- subset(tan.dat, tan.dat$status=="dominant")

B) Run the ANOVA on the data
anova(anova.model)

Analysis of Variance Table
Response: mass
          Df Sum Sq Mean Sq F value  Pr(>F)  
habitat    2 38.904 19.4520  6.1564 0.02867 *
Residuals  7 22.117  3.1596                  
---
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

C) Run the Tukey-Kramer post-hoc tests
tk.model <- aov(mass~habitat, data=dominants)
TukeyHSD(tk.model)

Tukey multiple comparisons of means
    95% family-wise confidence level
Fit: aov(formula = mass ~ habitat, data = dominants)
$habitat
                 diff        lwr        upr     p adj
forest-edge  3.006667 -0.9915747  7.0049081 0.1363277
open-edge   -2.050000 -6.0482414  1.9482414 0.3430172
open-forest -5.056667 -9.3309665 -0.7823668 0.0243070

D) Make a box-and-whisker plot of the data
boxplot(mass~habitat, data=dominants, ylab="Mass (g)", xlab="Habitat", names=c("Edge", "Forest", "Open"), col=c("Grey","Green", "White"))

[image: ]

E) What are your conclusions of the ANOVA and Tukey-Kramer tests?
#There is a significant effect of habitat on dominant ant-tanager body size
#Open habitat dominant ant-tanagers are significantly smaller than forest habitat dominant ant-tanagers


4) Test whether ant-tanager body size predicts their brightness for each status group separately and plot the results.
A) Separate out the dominant and helper data
doms <- subset(tan.dat, tan.dat$status=="dominant")
help <- subset(tan.dat, tan.dat$status=="helper")

B) Run a linear regression on the data
reg.model.dom <- lm(brightness~mass, data=dom)
reg.model.help <- lm(brightness~mass, data=help)

summary(reg.model.dom)
summary(reg.model.help)

C) Plot the results together on the same plot using the points function. Have the helper and dominant points have different shapes and colors. Plot the trendlines, regardless of their significance. Add a legend to your plot.
plot(brightness~mass, data=doms, ylab="Percent Brightness (%)", xlab="Mass (g)", col="black", pch=15, ylim=range(tan.dat$brightness), xlim=range(tan.dat$mass))
abline(reg.model.dom, col="black")
points(brightness~mass, data=help, pch=17, col="red")
abline(reg.model.help, col="red")
legend("topright", legend=c("Dominant", "Helper", "Dominant Best-fit", "Helper Best Fit"), bty="n", col=c("black","red","black","red"), pch=c(15,17,NA,NA), lty=c(NA,NA,1,1))
[image: ]
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