Basic bootstrap in Stata

Objective: To investigate the finite-sample properties of statistics such as OLS estimators when we don’t believe that asymptotic distribution can serve as a good approximation to what happens in finite sample. Sometimes we cannot even obtain the analytical form for the sampling distribution of a statistic, and in that case we also need the help of bootstrap.
For example, when we run the regression given by:

use http://www.stata-press.com/data/r8/auto, clear

regress mpg weight gear foreign
we might want to look closely at the distribution of OLS estimators for the coefficients such as _b[weight]. The regular textbook often claims that _b[weight]is exactly normally distributed if the error terms are normally distributed, whereas _b[weight]has an asymptotic normal distribution if error terms are just i.i.d, not necessarily a normal variable. We notice that the sample size--N in the given example is 74, which is far from infinity. Therefore we are not sure if central limit theorem works or not. In other words, we cannot safely say that _b[weight]has a normal distribution. Furthermore, we are not sure the standard error based on strong distributional assumption is valid. In order to get a clear picture of distribution of _b[weight]when N is small, we need to resort to bootstrap.
To do bootstrapping in stata is “too” straightforward, and we just type the commands:

set seed 123456789

bootstrap "regress mpg weight gear foreign" _b[weight], reps(250) bca

Those two lines will give us the so-called bootstrap distribution, which is the estimator for the sampling distribution of _b[weight]. The command set seed 123456789 is used to set the seed for the random-number-generator, and we need those random numbers to resample the dataset with replacement. The second line 
bootstrap "regress mpg weight gear foreign" _b[weight], reps(250) bca asks computer to perform a set of operations: resample the dataset; run the regression and keep _b[weight]. This process is repeated 250 times. The regression results are suppressed within each iteration. 
Finally we end up with a sequence of _b[weight], from which we can compute the sample mean, sample deviation, and sample percentiles. To see if _b[weight]is a normal random variable, we can simply compare its sample percentiles to those of normal distribution. Our bootstrap distribution is valid as long as the bootstrap theory is valid. This distribution is acquired without any distributional assumption imposed on error terms.
In class Dr Lee mentioned bootstrap (page 23 of lecture 9), but the motivation is a little different from the discussion above. We need bootstrap there because we want to estimate a population moment
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 according to principal of analogy or LLN. For a given practical problem, the sample is fixed. Hence we need to resample it to generate a series of
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indexes the cross-section unit and
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indexes the bootstrap iteration. Totally R iterations are conducted to yield the sample mean.
To understand better sampling with replacement, click:
http://www.ats.ucla.edu/stat/stata/faq/sample.htm
Wooldridge’s book discusses the theoretical background for bootstrap in page 378.

Just like the command “xthtaylor”, “bootstrap” is executed as an ado file. In some sense, those two commands are like “black box” whose content is not fully exposed. In matrix-oriented language such as Gauss, we can see what is involved in bootstrap step-by-step. In stata, I tried to do that but failed again.
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