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Zero-truncated Poisson regression is a statistical method used to analyze count data where the

value of zero is excluded from the dataset. This method is particularly useful when there is a high

frequency of zero values in the data, as it allows for the estimation and prediction of non-zero

counts. To perform a zero-truncated Poisson regression using Stata, one must first ensure that the

data is in the appropriate format and then use the appropriate command in the Stata software. This

can be done by specifying the zero-truncated Poisson distribution and including any relevant

covariates. The output of this regression will provide information on the relationship between the

predictors and the non-zero counts, allowing for the interpretation and analysis of the data.

Zero-Truncated Poisson Regression | Stata Annotated

Output

This page shows an example of zero-truncated Poisson

regression analysis with footnotes

explaining the output in Stata. The dataset used for this

example relates to

hospital stays and contains 1,493 observations. The

length of hospital stay

variable is stay. The variable age gives the age group

from 1

to 9 which will be treated as interval in this example.

The variables hmo

and died are binary indicator variables for HMO insured

patients and

patients who died while in the hospital, respectively.

We may be interested in predicting the length of a stay.

Stays are
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measured in days, so we can consider stay as a count

variable.

However, each stay in the dataset is at least one day-a

record would not appear

in the dataset if a patient had not gone to the hospital

(considered a one-day

stay). Thus, stay is zero-truncated. It would be

impossible to have a stay of zero days and be included

in the dataset. A

zero-truncated Poisson regression allows us to model

stay with this

constraint.

Let's look at the data and the outcome variable stay in

particular.

use https://stats.idre.ucla.edu/stat/stata/dae/ztp, clear

summarize

Variable | Obs Mean Std. Dev. Min Max

-------------+--------------------------------------------------------

stay | 1493 9.728734 8.132908 1 74

age | 1493 5.233758 1.669273 1 9
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hmo | 1493 .1600804 .3668034 0 1

died | 1493 .3429337 .4748486 0 1

histogram stay, discrete freq

Although the variance of our outcome variable stay is

greater than the

mean, for the purpose of this example, we will run a

zero-truncated Poisson model predicting length of stay

with

patients' age category, whether or not they are HMO
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insured, and whether or

not they died during the hospital visit. To do this in

Stata, we first

list our response variable (stay), followed by our

predictors (age,

hmo and died).

ztp stay age hmo died

Iteration 0: log likelihood = -6908.7992

Iteration 1: log likelihood = -6908.7991

Zero-truncated Poisson regression Number of obs =

1493

LR chi2(3) = 181.13

Prob > chi2 = 0.0000

Log likelihood = -6908.7991 Pseudo R2 = 0.0129

------------------------------------------------------------------------------

stay | Coef. Std. Err. z P>|z|

-------------+----------------------------------------------------------------

age | -.014442 .0050347 -2.87 0.004 -.0243099 -.0045742

hmo | -.1359033 .0237419 -5.72 0.000 -.1824365 -

.0893701

died | -.2037709 .0183728 -11.09 0.000 -.239781 -.1677608
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_cons | 2.435808 .0273324 89.12 0.000 2.382238

2.489379

------------------------------------------------------------------------------

Iteration Historya

Iteration 0: log likelihood = -6908.7992

Iteration 1: log likelihood = -6908.7991

a. Iteration History - This is a listing of the log

likelihoods at each iteration. Remember that Poisson

regression uses maximum likelihood estimation, which

is an iterative procedure.

The first iteration (called Iteration 0) is the log likelihood

of the "null" or "empty" model; that is, a model

with no predictors. At the next iteration (called Iteration

1), the specified predictors are included in the model. In

this

example, the predictors are age, hmo and died. At each

iteration, the log likelihood increases because the goal

is

to maximize the log likelihood. When the

difference between successive iterations is very small,

the model is said to
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have "converged" and the iterating stops. For more

information on this process for binary outcomes, see

Regression Models for Categorical and Limited

Dependent Variables by J.

Scott Long (page 52-61).

Model Summary

Zero-truncated Poisson regression Number of obsc =

1493

LR chi2(3)d = 181.13

Prob > chi2e = 0.0000

Log likelihoodb = -6908.7991 Pseudo R2f = 0.0129

b. Log likelihood - This is the log likelihood of the fitted

model. It is used in the Likelihood Ratio Chi-Square test

of whether all predictors' regression coefficients in the

model are simultaneously zero.

c. Number of obs - This is the number of observations

in the dataset for which all of the response and

predictor variables are non-missing.

d. LR chi2(3) - This is the Likelihood Ratio (LR) Chi-

Square test that at least one of the predictors'
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regression

coefficient is not equal to zero. The number in the

parentheses indicates the

degrees of freedom of the Chi-Square distribution used

to test the LR Chi-Square

statistic and is defined by the number of predictors in

the model (3).

e. Prob > chi2 - This is the probability of getting a LR

test

statistic as extreme as, or more so, than the observed

statistic under the null

hypothesis; the null hypothesis is that all of the

regression coefficients

across both models are simultaneously equal to zero. In

other words, this is the

probability of obtaining this chi-square statistic (181.13)

or one more extreme if there is in fact

no effect of the predictor variables. This p-value is

compared to a specified

alpha level, our willingness to accept a type I error,

which is typically set at

0.05 or 0.01. The small p-value from the LR test,

<0.0001, would lead us to
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conclude that at least one of the regression coefficients

in the model is not

equal to zero. The parameter of the chi-square

distribution used to test the

null hypothesis is defined by the degrees of freedom in

the prior line,

chi2(3).

f. Pseudo R2 - This is McFadden's pseudo R-squared.

Poisson

regression does not have an equivalent to the R-

squared that is found in OLS

regression; however, many people have tried to come

up with one. There are a

wide variety of pseudo-R-square statistics. Because

this statistic does not

mean what R-square means in OLS regression (the

proportion of variance of the

response variable explained by the predictors), we

suggest interpreting this

statistic with great caution. For more information on

pseudo R-squareds, see

What are Pseudo R-Squareds?.
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Parameter Estimates

------------------------------------------------------------------------------

stayg| Coef.h Std. Err.i zj P>|z|k l

-------------+----------------------------------------------------------------

age | -.014442 .0050347 -2.87 0.004 -.0243099 -.0045742

hmo | -.1359033 .0237419 -5.72 0.000 -.1824365 -

.0893701

died | -.2037709 .0183728 -11.09 0.000 -.239781 -.1677608

_cons | 2.435808 .0273324 89.12 0.000 2.382238

2.489379

------------------------------------------------------------------------------

g. stay - This is the response variable used in the

model. Because it is a count variable that cannot be

zero, we are using a zero-truncated Poisson.

h. Coef. - These are the regression coefficients. These

coefficients are interpreted as

you would interpret coefficients from a standard

Poisson model: the expected

length of the stay changes by a factor of exp(Coef.) for

each unit increase in the

corresponding predictor.
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age - A one-unit increase in age group results in the

expected length of the stay to decrease by a factor of

exp(-0.014442) = 0.9856618 while holding all other

variables in the model constant. Thus, if two patients

have the same values for hmo and died (for example,

both died while in the hospital and both were insured by

HMOs) and one fell into age group 4 and the other into

age group 5, the patient in age group 5 would have a

predicted hospital stay of 0.9856618 times that of the

patient in age group 4. This means age decreases the

length of stay when controlling for hmo and died.

hmo - A patient insured by an HMO (hmo = 1) has an

expected length of the stay equal to exp(-0.1359033) =

0.872927 that of a patient not insured by an HMO (hmo =

0) while holding all other variables in the model

constant. Thus, if two patients have the same values for

age and died (for example, both died while in the

hospital and both were in age group 8) and one was

insured by an HMO and one was not, the patient insured

by an HMO would have a predicted hospital stay of

0.872927 times that of the patient not insured by an

HMO. This means hmo decreases the length of stay

when controlling for age and died.
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died - A patient who died while in the hospital (died = 1)

has an expected length of the stay equal to

exp(-0.2037709) = 0.8156492 that of a patient who did

not die while in the hospital (died = 0) while holding all

other variables in the model constant. Thus, if two

patients have the same values for age and hmo (for

example, both were in age group 8 and both were

insured by an HMO) and one died while in the hospital

and one did not, then the patient who died would have a

predicted hospital stay of 0.8156492 times that of the

patient who did not die. This means died decreases the

length of stay when controlling for age and hmo.

_cons - If all of the predictor variables in the model are

evaluated at zero, the predicted length of the hospital

stay would be calculated as exp(_cons) = exp(2.435808)

= 11.42505 days. This is the predicted score for a

patient who did not die in the hospital, is not insured by

an HMO, and has an age value of zero. Note, however,

that this value is outside of the possible age range.

i. Std. Err. - These are the standard errors of the

individual regression coefficients. They are used in

both the calculation of the z test statistic, superscript j,
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and the

confidence interval of the regression coefficient,

superscript l.

j. z - The test statistic z is the ratio of the Coef. to the

Std. Err. of the respective predictor. The z value follows

a standard normal distribution which is used to test

against a two-sided alternative hypothesis that the

Coef. is not equal to zero.

k. P>|z| - This is the probability the z test statistic (or a

more extreme test statistic) would be observed under

the null hypothesis

that a particular predictor's regression coefficient is

zero, given that the

rest of the predictors are in the model. For a given alpha

level, P>|z| determines whether or not the null

hypothesis

can be rejected. If P>|z|

is less than alpha, then the null hypothesis can be

rejected and the parameter

estimate is considered statistically significant at that

alpha level.

age - The z test
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statistic for the predictor age is (-0.014442/0.0050347) =

-2.87 with an

associated p-value of 0.004. If we set our alpha level to

0.05, we would

reject the null hypothesis and conclude that the

regression coefficient for age has been

found to be statistically different from zero given hmo

and died

are in the model.

hmo - The z test

statistic for the predictor hmo is (-0.1359033/0.0237419)

= -5.72 with an

associated p-value of <0.001. If we set our alpha level to

0.05, we would

reject the null hypothesis and conclude that the

regression coefficient for hmo has been

found to be statistically different from zero given age

and died

are in the model.

died - The z test

statistic for the predictor died is (-0.2037709/0.0183728)

= -11.09 with an
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associated p-value of <0.001. If we set our alpha level to

0.05, we would

reject the null hypothesis and conclude that the

regression coefficient for died has been

found to be statistically different from zero given hmo

and age

are in the model.

_cons - The z test

statistic for the intercept, _cons, is (2.435808/0.0273324)

= 89.12 with

an associated p-value of < 0.001. If we set our alpha

level at 0.05, we would

reject the null hypothesis and conclude that _cons has

been found to be

statistically different from zero given age, hmo and died

are in the model and evaluated at zero.

l. - This is the Confidence Interval (CI) for an individual

coefficient given that the other predictors are in the

model. For a given predictor with a level of 95%

confidence, we'd say that we are 95% confident that the

"true" coefficient lies between the lower and upper limit

of the interval. It  is calculated as the Coef.
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(zα/2)*(Std.Err.),

where zα/2 is a critical value on the standard normal

distribution.

The CI is equivalent to the z test statistic: if the CI

includes zero,

we'd fail to reject the null hypothesis that a particular

regression coefficient

is zero given the other predictors are in the model. An

advantage of a CI is

that it is illustrative; it provides a range where the "true"

parameter may

lie.
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