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FUNCTIONALITY

1. Constructs tables of counts and proportions out of data sets.

2. Inserts table into Excel and Word documents using clipboard, into LaTeX, HTML, Markdown and

reStructuredText documents by the knitr::kable agency.

3. Molds table into acceptable for log-linear modeling data.frame, co.

4. Performs log-linear modeling.

5. Performs power analysis.

• This version is coded in R language exclusively to support across-systems portability.

• Log-linear and power analyses are enhanced with ability to model risks (rates) and rel-

ative risks (standardized ratios). Modelling survival data with interval censoring is also

supported.
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Modelling interval censored survival data

In the setting of survival analysis, interval censored data occur when an event time is known only up

to an interval. It covers majority of situations with mixed case censoring, that can include left censored,

right censored, uncensored and observations that are censored but neither right nor left censored. The

last type of censoring can occur if a subject is regularly inspected and all that is known is that the

event of interest occurred between check-ups. The standard assumption is that this observation time is

independent of the event of interest, although the observation time may be random or fixed by design.

A classic example of mixed case interval censored datasets is retrospective study presented by Klein

and Moeschberger (1997) 1. Study was carried out to compare the cosmetic effects of radiotherapy alone

versus radiotherapy and adjuvant chemotherapy on women with early breast cancer. To compare the

two treatments, a retrospective study of 46 radiation only and 48 radiation plus chemotherapy patients

was conducted. Patients was observed initially every 4-6 months, but, as their recovery progressed, the

interval between visits lengthened. The event of interest was the time to first appearance of moderate

or severe breast retraction. As the patients were observed only at some random times, the exact time

of breast retraction is known only to fall within the interval between visits. Data is retrievable from

package interval (data bcdeter ). I described the study to put user in a picture of real world research

setups.

To see how package ltable deals with such setups I simulated interval censored survival data. First I

used Weibull r.n. generator to sample 50 values: 10 with logscale 1.5+1, 10 with logscale 1.5, 10 with

logscale 1 and 20 with logscale 0. 1.5 and 1 are regression effects of exposures T (treatment) and

C (comorbidity free status). Shape=1.5 in all groups. Generated values fall in a range from 0.2731 to

26.8083. It’s verifiable given seed=1966. Let’s assume generated values are months. Afterward generated

values transformed to interval censored with year interval width and data grouped with table_f() and

tableToData() functions. Indicator variables are created for years to estimate baseline hazard rates

h0(year). Finally offset variable is calculated as person-years of survival for each profile, that is, for

each row of the final table. The code is following:

r❡q✉✐r❡✭❧t❛❜❧❡✮

s❡t✳s❡❡❞✭✶✾✻✻✮

s❤❛♣❡❁✲✶✳✺

s❝❛❧❡✶✶❁✲❡①♣✭✶✳✺✰✶✮

s❝❛❧❡✶✵❁✲❡①♣✭✶✳✺✮

s❝❛❧❡✵✶❁✲❡①♣✭✶✮

s❝❛❧❡✵✵❁✲❡①♣✭✵✮

s✐♠❉❛t❛✶❁✲❞❛t❛✳❢r❛♠❡✭t✐♠❡❂r✇❡✐❜✉❧❧✭♥❂✶✵✱ s❤❛♣❡❂s❤❛♣❡✱ s❝❛❧❡ ❂ s❝❛❧❡✶✶✮✱ ❚❂✶✱ ❈❂✶✮

s✐♠❉❛t❛✷❁✲❞❛t❛✳❢r❛♠❡✭t✐♠❡❂r✇❡✐❜✉❧❧✭♥❂✶✵✱ s❤❛♣❡❂s❤❛♣❡✱ s❝❛❧❡ ❂ s❝❛❧❡✶✵✮✱ ❚❂✶✱ ❈❂✵✮

s✐♠❉❛t❛✸❁✲❞❛t❛✳❢r❛♠❡✭t✐♠❡❂r✇❡✐❜✉❧❧✭♥❂✶✵✱ s❤❛♣❡❂s❤❛♣❡✱ s❝❛❧❡ ❂ s❝❛❧❡✵✶✮✱ ❚❂✵✱ ❈❂✶✮

s✐♠❉❛t❛✹❁✲❞❛t❛✳❢r❛♠❡✭t✐♠❡❂r✇❡✐❜✉❧❧✭♥❂✷✵✱ s❤❛♣❡❂s❤❛♣❡✱ s❝❛❧❡ ❂ s❝❛❧❡✵✵✮✱ ❚❂✵✱ ❈❂✵✮

s✐♠❉❛t❛❁✲r❜✐♥❞✭s✐♠❉❛t❛✶✱r❜✐♥❞✭s✐♠❉❛t❛✷✱ ✭r❜✐♥❞✭s✐♠❉❛t❛✸✱s✐♠❉❛t❛✹✮✮✮✮

1KLEIN, J. P, MOESCHBERGER, M. Survival Analysis. New York: Springer Verlag, 1997.



MODELLING INTERVAL CENSORED SURVIVAL DATA 3

s✐♠❉❛t❛✩❨❡❛r❁✲r♦✉♥❞✭s✐♠❉❛t❛✩t✐♠❡✴✶✷✮✰✶

s✐♠●r♦✉♣❉❛t❛❁✲s✐♠❉❛t❛❬✱✲✶❪

t❛❜❁✲t❛❜❧❡❴❢✭s✐♠●r♦✉♣❉❛t❛✱ ✧❚✱❈✱❨❡❛r✧✮

t❛❜❴♣❁✲t❛❜❧❡❚♦❉❛t❛✭t❛❜✮

t❛❜❴s❁✲t❛❜❴♣❬t❛❜❴♣✩❈♦✉♥ts❃✵✱❪

t❛❜❴s✩❨❡❛r✷❁✲✐❢❡❧s❡✭t❛❜❴s✩❨❡❛r❃❂✷✱✶✱✵✮

t❛❜❴s✩❨❡❛r✸❁✲✐❢❡❧s❡✭t❛❜❴s✩❨❡❛r❃❂✸✱✶✱✵✮

t❛❜❴s✩♦❢❢s❡t❁✲❝✭r❡♣✭✺✵✱✹✮✱r❡♣✭✶✵✯✷✱✷✮✱✻✯✸✮

t❛❜❴s

❚ ❈ ❨❡❛r ❈♦✉♥ts ❨❡❛r✷ ❨❡❛r✸ ♦❢❢s❡t

✶ ✵ ✵ ✶ ✷✵ ✵ ✵ ✺✵

✷ ✵ ✶ ✶ ✶✵ ✵ ✵ ✺✵

✸ ✶ ✵ ✶ ✾ ✵ ✵ ✺✵

✹ ✶ ✶ ✶ ✶ ✵ ✵ ✺✵

✼ ✶ ✵ ✷ ✶ ✶ ✵ ✷✵

✽ ✶ ✶ ✷ ✸ ✶ ✵ ✷✵

✶✷ ✶ ✶ ✸ ✻ ✶ ✶ ✶✽

Data supplied with file offsetdata.rda (data SimData). The call to function MCLogLin() is as follows:

r❡q✉✐r❡✭❧t❛❜❧❡✮

❞❛t❛✭❙✐♠❉❛t❛✮

r❡s❁✲▼❈▲♦❣▲✐♥✭❢♦r♠✉❧❛ ❂ ❈♦✉♥ts ⑦ ❨❡❛r✷ ✰ ❨❡❛r✸ ✰ ❚ ✰ ❈✱

❞❛t❛ ❂ ❙✐♠❉❛t❛✱ ♦❢❢s❡t ❂ ♦❢❢s❡t✱ ❞r❛✇ ❂ ✺✵✵✵✮

❈❛❧❧✿

▼❈▲♦❣▲✐♥✭❢♦r♠✉❧❛ ❂ ❈♦✉♥ts ⑦ ❨❡❛r✷ ✰ ❨❡❛r✸ ✰ ❚ ✰ ❈✱ ❞❛t❛ ❂ ❙✐♠❉❛t❛✱

♦❢❢s❡t ❂ ♦❢❢s❡t✱ ❞r❛✇ ❂ ✺✵✵✵✮

❈♦❡❢❢✐❝✐❡♥ts✿

❊st✐♠❛t❡ ❙t❞✳❊rr♦r ⑤③✲s❝♦r❡⑤ Pr✭❃⑤③⑤✮

✭■♥t❡r❝❡♣t✮ ✲✺✳✶✵✵❡✲✵✶ ✺✳✵✷✽❡✲✵✶ ✶✳✵✶✹❡✰✵✵ ✸✳✶✵✹❡✲✵✶

❨❡❛r✷ ✶✳✶✻✵❡✲✵✶ ✽✳✷✹✾❡✲✵✶ ✶✳✹✵✻❡✲✵✶ ✽✳✽✽✷❡✲✵✶

❨❡❛r✸ ✶✳✾✵✻❡✰✵✵ ✾✳✺✽✾❡✲✵✶ ✶✳✾✽✽❡✰✵✵ ✹✳✻✽✶❡✲✵✷

❚✶ ✲✶✳✸✵✺❡✰✵✵ ✻✳✼✹✶❡✲✵✶ ✶✳✾✸✻❡✰✵✵ ✺✳✷✽✸❡✲✵✷

❈✶ ✲✼✳✺✸✼❡✲✵✶ ✺✳✾✷✷❡✲✵✶ ✶✳✷✼✸❡✰✵✵ ✷✳✵✸✶❡✲✵✶

♣❤✐ ✸✳✺✺✾❡✰✵✵ ✶✳✾✹✻❡✲✵✶ ✶✳✽✷✾❡✰✵✶ ✾✳✺✻✸❡✲✼✺
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▼♦❞❡❧ ❢✐t✿

▼❈▼❈ ❢✐tt✐♥❣

❙❛♠♣❧❡rs ✿ ●✐❜❜s ❢♦r ❡①♣❡❝t❡❞ ❝♦✉♥ts✱ ❙❧✐❝❡ ❢♦r r❡❣r✳ ❝♦❡❢❢✳ ❛♥❞ ✐♥✈✳✈❛r✳♣❛r✳ ♣❤✐

▲❛♥❣✉❛❣❡✿ ❘

❏❛❝♦❜✐❛♥ r❡❝✐♣r♦❝❛❧ ❝♦♥❞✐t✐♦♥ ♥✉♠❜❡r ❂ ✵✳✶✷✵✸✶✵✽

❝❤✐sq✴♥ ❂ ✵✳✵✾✺✼✹✺✸✹

❉❡✈✐❛♥❝❡❂ ✵✳✵✵✵✼✼✹✷✹✻✾

◆❯▲▲ ❉❡✈✐❛♥❝❡❂ ✵✳✹✵✵✸✾✺

▲♦❣✳❧✐❦❡❧✐❤♦♦❞❂ ✲✶✽✳✶✵✼✾✽

❆■❈✭✶✮ ❂ ✹✻✳✷✶✺✾✼

❆■❈✭♥✮ ❂ ✻✳✻✵✷✷✽✶

❇■❈ ❂ ✹✺✳✾✹✺✺✷

❘❡s✐❞✉❛❧s r❡♣♦rt ✭ ❘ ✐s ✐♥❞✐✈✐❞✉❛❧ r✐s❦✮✿

❘♦✇ ❖✈s❡r✈❡❞ ❘ Pr❡❞✐❝t❡❞ ❘ ❘❛✇ ❘❡s✐❞✉❛❧ P❡❛rs♦♥ ❘❡s✐❞✉❛❧ ❆♥s❝♦♠❜❡ ❘❡s✐❞✉❛❧

✶ ✵✳✹✵✵✵✵ ✵✳✹✵✵✼✹ ✲✵✳✵✵✵✼✹ ✲✵✳✵✵✶✶ ✲✵✳✵✵✷✵

✷ ✵✳✷✵✵✵✵ ✵✳✷✵✵✾✻ ✲✵✳✵✵✵✾✻ ✲✵✳✵✵✷✶ ✲✵✳✵✵✸✸

✸ ✵✳✶✽✵✵✵ ✵✳✶✻✷✼✶ ✵✳✵✶✼✷✾ ✵✳✵✹✶✾ ✵✳✵✻✹✼

✹ ✵✳✵✷✵✵✵ ✵✳✵✸✻✽✼ ✲✵✳✵✶✻✽✼ ✲✵✳✵✽✼✹ ✲✵✳✶✷✺✹

✺ ✵✳✵✺✵✵✵ ✵✳✵✽✼✹✺ ✲✵✳✵✸✼✹✺ ✲✵✳✶✷✺✶ ✲✵✳✶✾✸✶

✻ ✵✳✶✺✵✵✵ ✵✳✶✶✵✼✵ ✵✳✵✸✾✸✵ ✵✳✶✶✻✸ ✵✳✶✻✼✸

✼ ✵✳✸✸✸✸✸ ✵✳✸✷✼✻✷ ✵✳✵✵✺✼✶ ✵✳✵✵✾✺ ✵✳✵✶✻✹

From the output we can deduce that covariance matrix of model parameters is not stable enough and

sensitive due to the paucity of profiles. It engenders problems discussed below. Fit to the data is good

as chi-square test is less than 1 per degree of freedom with actual value of 0.09. That is supported by

residuals report.

Next, regression effects are of expected directions and magnitudes. Weibull model regression effects of

variables T and C are positive (increase survival), that correspond to negative effects in NB2 model

(both variables reduce the risk of event). Magnitude of T effect is larger than that of C, that also agrees

with true generation scenario.

Intercept is confluent with baseline hazard rates for first year. Effects Year2 and Year3 depict augmented

baseline hazards in these years against previous. Therefore one can see that each consecutive year

baseline hazard grows.

All effects are not significant. Let’s consider power analysis to elicit whether it’s due to insufficient

sample size or the model just can’t substantiate underlying mechanism. Let’s do power analysis for

effect of C, using scale_min=1.5, scale_max=4:
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r❡q✉✐r❡✭❧t❛❜❧❡✮

❧♦❛❞✭✧♦❢❢s❡t❞❛t❛✳r❞❛✧✮

r❡s❁✲▼❈P♦✇❡r✭❢♦r♠✉❧❛ ❂ ❈♦✉♥ts ⑦ ❨❡❛r✷ ✰ ❨❡❛r✸ ✰ ❚ ✰ ❈✱ ❡❢❢❡❝t❂✧❈✶✧✱

❞❛t❛ ❂ ❙✐♠❉❛t❛✱ ♦❢❢s❡t ❂ ♦❢❢s❡t✱ ❞r❛✇ ❂ ✺✵✵✵✱ s❝❛❧❡❴♠✐♥❂✶✳✺✱ s❝❛❧❡❴♠❛①❂✹✮

♣❧♦t✭r❡s✱ st❡♥❝✐❧❂✸✮

Note, that we put effect quoted with the name that appears in design matrix and output of MCLogLin()

by adding 1 to C to show that it is contrast of C=1 against C=0.

With the growth of sample size the regression effect of C obviously gains significance. The irregularity

of curves explained by over-sensitivity of covariance matrix to data with Jacobian reciprocal condition

number less than 1.

So power analysis helps to illustrate the makings of NB2 to reveal and substantiate true data generation

mechanism of survival data.
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Joint hypotheses testing

In most studies there is a need to test several dependent hypotheses. Dependency may be structural

or sequential. Log-linear model can be put to the task with tabulated data. Generally speaking if there

is a system of equations modelling several outcomes y_1. . . y_K :

y1 = f1(yset1 , Xset1
) (1)

y2 = f2(yset2 , Xset2
) (2)

... (3)

yK = fK(ysetK , XsetK
) (4)

and data is of tabulated format we can apply log-linear model to test several related hypotheses. Let’s

have two dependent hypotheses based on Titanic data. First concerns the checking of policy łsafety

to child and womanž which can be formulated as class of passengers accommodation regressed on age

and gender. Another related hypothesis is that probability of survival depends on class, age, and their

combination (second order effect). To test these hypotheses jointly we include all relevant effects into

linear predictor. Code is as given:

r❡q✉✐r❡✭❧t❛❜❧❡✮

❚✐t❛♥✐❝❉❛t❛ ❁✲ ❛s✳❞❛t❛✳❢r❛♠❡✭❞❛t❛s❡ts✿✿❚✐t❛♥✐❝✮

♥❛♠❡s✭❚✐t❛♥✐❝❉❛t❛✮❬✺❪ ❁✲ ✧❈♦✉♥ts✧

❚✐t❛♥✐❝❉❛t❛✩❈❧❛ss ❁✲ ❢❛❝t♦r✭❚✐t❛♥✐❝❉❛t❛✩❈❧❛ss✱

♦r❞❡r❡❞❂❋❆▲❙❊✮

s❡t✳s❡❡❞✭✶✾✻✻✮

r❡s❁✲▼❈▲♦❣▲✐♥✭❢♦r♠✉❧❛ ❂ ❈♦✉♥ts ⑦ ❈❧❛ss ✯ ❆❣❡ ✰ ❈❧❛ss ✯ ❙❡① ✰ ❙✉r✈✐✈❡❞ ✯

❈❧❛ss ✯ ❆❣❡✱ ❞❛t❛ ❂ ❚✐t❛♥✐❝❉❛t❛✮

❈❛❧❧✿
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Based on output we can accept both hypotheses except first on part of gender.
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