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Women'’s part-time employment:
a gross flows analysis

A decline in women’s part-time employment

since the early 1980’s is due chiefly

to women having become more likely
to move from part-time to full-time employment
and less likely to leave full-time employment once they get there

ver the past three decades, the propor-
O tion of U.S. workers employed part time
has grown rapidly.! For example, in
1957, the part-time employment rate was 12.1
percent, compared with 18.5 percent in 1990.2
This increase, however, masks a significant de-
cline in the rate during the late 1970's and a falloff
from a peak of 20.6 percent in 1982 to the 18.5-
percent figure of 1990.3 The trend is primarily
the result of a marked decline in the rate of part-
time employment among women, set against only
moderate increases in the rate among men. (See
chart 1.) Still, the rate of part-time work for
women is considerably greater than for men.
Although previous analyses of changes in the
rate of part-time employment have focused
chiefly on its growth, the insights they offer may
be useful in identifying the sources of the de-
cline in the rate as well. On the supply side has
been the rapid growth of segments of the labor

all growth in unemployment.6 Interestingly, the
supply-side explanations have zeroed in on
changes in the size of groups with strong prefer-
ences for part-time work, rather than on changes
in the preferences themselves.

Demand-side factors are twofold. First is the
argument that firms are increasing their use of
part-timers in order to decrease costs of produc-
tion.” Lower costs are made possible through
fewer fringe benefits,? less overtime pay,? the
declining influence of unions,10 and greater pro-
ductivity or efficiency by part-time workers.1!
Second is the trend on the part of firms to gear
more of their jobs toward part-time workers. For
example, jobs in the retail sector are well suited
to part-timers, with an emphasis on daily or
weekly peak hours and on flexible schedules, 12
as are low-skilled jobs with routine and repeti-
tive tasks.13

Of course, there may be interactions between



19807 True enough, the teenage and older popu-
lations have waned as a proportion of the labor
force, but the share of women has continued to
grow (albeit at a diminishing rate). Also, itis dif-
ficult to argue that firms have become less con-
cerned about decreasing costs over the past dec-
ade. Likely explanations include a stowing of the
transition toward industries and occupations with
technologies that lend themselves to part-time
work and an increased preference for full-time
employment among women.

This article attempts to shed some light on the
matter through an examination of gender differ-
ences in the levels of and trends in part-time
employment in a dynamic context. In particular,
it focuses on the transitions, or flows, among the
labor market states of full-time employment,
part-time employment, unemployment, and
nonparticipation; the part-time employment rate
at a point in time is a function of these flows.
This approach has been used extensively in
analyses of variations in unemployment and la-
bor force participation rates.!5 Although the ar-
ticle is primarily descriptive, it can provide in-
sights not available from simple time series
analyses of the part-time employment rate alone,
nor even from cross-sectional microlevel data

(which would still be useful in analyzing differ-
ences in levels).

The flow approach

Let us begin by defining the following three
mutually exclusive labor market states: full-time
employment, part-time employment, and nonem-
ployment.16 Let the number of individuals from
the population in each of those states at time ¢ be
F,, P, and Z,, respectively, and denote the num-
bers of individuals who make transitions from
state to state during the interval [z,  + 1] as FFP,,
FZ, PF, PZ, ZF, and ZP,. Then the transition
rate between states [ and J at time ¢ is defined as
A= IJ/1,. Six transition rates describe the flows
among the three states. As is the case for unem-
ployment and labor force participation rates, the
part-tijme employment rate can be expressed as
a function of these rates of flow. Following
Stephen T. Marston,!? and defining the steady
state as occurring when flows into a state equal
flows out of a state, we can write the steady-state
part-time employment rate, PR = PP + F), as

(1) PR=1/[1+((App+ App)Azs + Aprhzp) /
((App + Ar)hzp + Apphzp)] 12

Chart 1. Part-time empioyment rate, 1972-93
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From this, it can be seen that the part-time
employment rate is directly related to the rates
of transition from full to part time (Azp) and from
nonemployment to part time (Azp) and inversely
related to the rates of transition from part to full
time (Apr) and from part time to nonemployment
(Apz). Consequently, trends in the part-time em-
ployment rate can be related to trends in these
transition rates. Similarly, gender differences in
the levels of and trends in the part-time employ-
ment rate can be attributed to gender differences
in the levels of and trends in the various transi-
tion rates. The purpose of the empirical analysis
that follows is to identify the transition rates rep-
resenting the sources of the trends in these part-
time employment rates and gender differentials.
That is, we can determine whether the part-time
rate is higher for women than for men, for ex-
ample, because women are more likely to make
transitions into part-time employment from
nonemployment (Azp is greater for women) or
because they are less likely to make transitions
from part-time to full-time employment (Ap is
lower for women).

Data

The data used in this article are from table 4 of
the unpublished “Gross Change Tables,” avail-
able from BLS.!? The table indicates, in a given
month, the employment status of the civilian la-
bor force by employment status in the previous
month, for the entire population and by sex. The
estimates are calculated by BLS using data from
the Current Population Survey. Unlike other
tables of gross-change data, table 4 differenti-
ates between full- and part-time employment.20
The data used in this article are from the tables
for January 1980 through July 1989, the most
recent available month. The figures are not sea-
sonally adjusted. These raw flow data are used
to calculate monthly transition rates between the
four labor market states, for the entire period of
the sample, by sex.

Average monthly transition rates for this pe-
riod are presented in table 1. The estimates sug-
gest that there is considerable movement between
states over time. For example, on average, about
42 percent of the men employed part time in any
given month moved to another state in the next
month. The highest rates of flow are from part-
time to full-time employment for men and from
unemployment to nonparticipation for women.
Note that these rates are not indicative of the raw
magnitudes of the flows, because they are con-
ditioned on the number of people initially in the
state. On average in 1989, there were 38.7 mil-
lion women employed full time, compared with
14.3 million employed part time, 3.0 million
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unemployed, and 41.6 million not participating
in the labor force. For men, the respective fig-
ures were 56.9 million, 7.4 million, 3.5 million,
and 20.9 million.

The table reveals some significant gender dif-
ferentials in the average transition probabilities
in the given period. The most striking is that men
are much more likely than women to make the
transition from part-time to full-time employ-
ment and less likely to make the converse transi-
tion from full-time to part-time employment.
Men also are more likely to make the transition
from unemployment to full-time employment.
Indeed, the relative odds that an unemployed
worker will move to full-time as opposed to part-
time employment are about 1-1/2 times as high
for men as they are for women. All of these dif-
ferences cause the part-time employment rate to
be lower for men than for women. Another gen-
der difference is that men are significantly less
likely to make the transition from unemployment
to nonparticipation in the labor force, an obser-
vation noted in previous research.

One of the insights provided by this analysis
is that the gender differential in part-time em-
ployment rates is a function of the rates of flow
out of states, as well as the rates of flow into
states. It is true that men are much more likely
than women to enter full-time employment from
the other states. But in addition, men are less
likely to leave full-time employment once they
get there. Less than 6 percent of full-time em-
ployed men made a transition out of that state,
on average each month, compared with about 10
petcent of full-time employed women. This con-
tributes to men having a higher full-time employ-
ment rate. Similarly, although women are more
likely to enter part-time employment from other
states (except nonparticipation),2! they are less
likely to leave it once they get there. (The exit
rate for women is 31 percent, versus 42 percent
for men.) Note that women also are less likely
than men to make transitions from part-time
employment into unemployment and nonpartic-
ipation, as well as into full-time employment.
These differences in levels of the transition rates
will be examined again in a later section; the next
section examines trends and the cyclical variabil-
ity of the rates.

Empirical analysis

Using the flow data for the period from January
1980 to July 1989, we have a monthly time se-
ties of 115 observations for each of the 12 tran-
sition rates, for both men and women. To ana-
lyze the rates empirically, we simply estimate
the parameters of the following equation for each
transition, by sex:




(2) In(Ay), = o + By TIME, +
Blog(URAT, ;) + ['(monthly dummies).

Here, (lg- , 18 the rate of transition from state i to
state j in month ¢, TIME takes the value 1 in Janu-
ary 1980, and URAT is the unemployment rate
for men with spouse present, a commonly used
measure for determining business cycle effects.
A vector of monthly dummy variables is used to
capture seasonal variations in the transition rates,
with December being the excluded month. The
coefficients ¢, B, and B, and the vector of coef-
ficients, T, are estimated using standard multiple
regression analysis.

The natural logarithm of the transition and
unemployment rates is used, so that the coeffi-
cient (8, represents the elasticity of the transition
rate with respect to the unemployment rate. This
makes comparisons of cyclical responsiveness
fairly straightforward, across both rate and gen-
der. The trend coefficient (By) can be interpreted
as the average rate of growth of the transition
rate. A lagged, rather than contemporaneous, un-
employment rate is used simply to mitigate the
effect of the simultaneous nature of the determi-
nation of the flow and unemployment rates. A
specification also was estimated using the con-
temporaneous rate, which yielded results qualita-
tively the same as those presented in this article.

Five of the transition rate series exhibited evi-
dence of first-order serial correlation for at least
one gender. For those transitions, the parameters
were estimated assuming a first-order auto-
regressive (AR(1)) process, using the Prais-
Winsten procedure.22 The parameters were esti-
mated using ordinary least squares for the
remaining seven transition rates. The estimated
coefficients and their standard errors for the trend
and cyclical variables are presented in table 2.
(The coefficients for the seasonal dummies are
available upon request.) The Durbin-Watson sta-
tistics are from the initial ordinary least squares
regressions.

Trends. For men, there are significant negative
trends in the probabilities of transitions from full-
time employment to unemployment, from part-
time employment to nonparticipation in the la-
bor force, from unemployment to full-time
employment, from nonparticipation to full-time
employment, from nonparticipation to part-iime
employment, and from nonparticipation to un-
employment. There is a significant positive trend
in the probability of transition from unemploy-
ment to part-time employment. Some of these
trends have contributed to the slight overall in-
crease in the rate of part-time employment ex-
hibited by men in the 1980-90 period (for ex-
ample, the increase in Ayp and decreases in Ay

Table 1. Percent of individuals making transitions among labor
market states each month, by sex, January 1980-
July 1989
Men Women
Transition Standard Standard
Mean | seviation | M®N | geviation
Fult-time employment to:
Part-time employment ......... 3.58 0.47 7.47 1.06
Unemployment ................ 1.42 .29 1.05 2
Notinlaborforce .............. 1.1 A48 2.20 .66
Part-time employment to:
Fult-time employmant 27.66 442 19.44 3.57
Unemployment......... - 5.56 .89 2.47 .49
Not in labor force ... _... . 9.41 1.95 9.15 1.37
Unemployment to:
Full-time employment 16.55 341 11.08 2.28
Part-time employment .. 10.41 1.70 11.99 1.70
Notin laborforce .. ... .. 14.94 2.07 27.04 2.10
Not in Jabor force to:
Full-time employment 2.42 1.00 1.41 42
Part-time employment .. .. 3.24 .56 270 41
Unemployment ............ .. 3.49 72 2.35 37
Source: Calculations from ecs data on gross change, January 1980-July 1989.

and Ayr) and probably on through 1993, while
others have worked against it and explain the de-
creasing rate since 1983 (for example, the de-
creases in A gy and Ayp).

The transition rates for women have exhibited
significant nepative trends for the following tran-
sitions: full-time employment to unemployment,
full-time employment to nonparticipation in the
labor force, part-time employment to unemploy-
ment, and part-time employment to nonpartic-
ipation. All of these signify an increased degree
of attachment to work among women over the
decade of the 1980’s; that is, at the end of the
decade, women were less likely to leave full-
time, as well as part-time, employment than they
were at the beginning of the decade. The magni-
tudes of the coefficients indicate that the trends
have been strongest in the flows from full-time
employment, thereby contributing to the decline
in the part-time employment rate, Also contrib-
uting to this decline are the positive trends in the
probabilities of transitions from part-time em-
ployment to full-time employment and from non-
participation in the labor force to full-time employ-
ment. At the same time, the rates of flow from
unemployment to part-time employment and
from nonparticipation to part-time employment
also increased (reflecting the growth in labor
force participation among women), which would
tend to increase the part-time employment rate
for women.

Note that there is no evidence of a significant
positive trend in the transition rate from unem-
ployment to full-time employment among
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Table 2. Regressaion resuits from equation 2

Transition Intercept? nME! log (URAT)! R squared Dur:‘}:“\:;;son
Men
Full-time empioyment to:
Part-time employment ......... 20,9213 0.0005 26.1803 0.5500 2.204
(.0893) (.0003) (.0476)
Unemployment® ............... .0815 =.0022 22775 6980 1.314
(.1173) (.0004) (.0649)
Notinlaborforce .............. 0087 -.0005 —1231 8091 1.989
{.0912} (.0004) {.0486)
Part-time employment to:
Full-time employment® ......... 23.159 10002 -.0118 8013 2.586
(.0671) {.0002) {.0340)
Unemployment® ............... 1.073 ~.0004 74326 6671 1.467
{.1115) {.0004) (.0610)
Notin laborforce .............. 22,542 4-.0007 22345 8563 2.082
(.0880) (.0003) (-0362)
Unemployment to:
Fuli-time empleyment .......... 23.308 5—.0006 2-.5473 8249 2.183
(.0867) (-0003) {.0462)
Part-time employment® . .. .. ..., 2,612 20016 2926 7987 2.266
(.0648) (.0003) (.0357)
Notinlaborforce .............. 23.307 0000 2-.39186 5355 1.802
{.1060) (-0004) (.0565)
Not in labor force to:
Full-time employment . ......... 29883 - 0016 23509 9226 2.268
(.0938) {.0004) (.0499)
Part-time employment ......... #1.199 4-.0006 - 1364 7227 2.258
(.0858) {-0003) {.0457)
Unemployment® . .............. 26024 2. 0017 23877 8548 1.947
{.0737) {.C003} {-0393}
Women
Full-time employment to:
Part-time employment ... ...... 1,748 ~.0001 40569 8520 1.639
{.0498) {-0001} {.0265)
Unemployment® ............... 4-.2903 2-.0026 22132 6322 1.710
{.1251) {.0005} (.0676)
Notin laberforce . ............. 2 8082 2-.0023 - 1569 2078 1.924
(.0801) {.0003) {.0427)
Part-time empioyment to:
Full-time employment® .. ....... 22.862 0005 -0 9256 2.077
{.0462) {.0002) {.0245)
Unemployment® ............... 23168 “-.0008 2310 7675 1.633
(.1026) {.0004} (.0558)
Notinilaborforce .............. 22343 -0014 ~1218 8482 2.160
(.0544) (.0002) {-0290)
Unemployment tg:
Full-time employment . ......... 22 880 —-.0004 5020 7549 2.094
(.0986) {.0004} (.0525)
Part-time employment® ... ..., 22,768 2,0009 2_ 2547 7497 1.450
{.0774) {.0003) {.0425)
Unemployment................ 23.552 -.0001 =-.1520 4748 2.108
{.0504) {.0002) (.0268)
Not in labor force to:
Full-time employment . ......... 22454 0005 -.2320 9058 1.744
{.0842) (-0003) (.0448)
Part-time employment .. ....... 71.024 +.0005 1277 7982 2.296
(.0620) (-0002) (.0330)
Unemployment® ............... 1307 =0003 23184 8225 1.545
(.D796) (.0003) (.0435)

1 Coefficient followed by standard error, in parentheses.
2 Significant at the 0.01 level.

the original ordinary least squares regressions.
* Significant at the 0.05 level.
5 Significant at the 0.10 leval,
¢ Between —.00005 and 0.

3 Eslimates are based on the assumption of a first-order autoregressive process. The Durbin-Watson statistics are from
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women. (Indeed, the trend coefficient is of the
opposite sign.) The growth in full-time employ-
ment of women, therefore, is not the resuli of an
increase in the proportion of unemployed women
finding full-time employment. Rather, it is the
joint product of increases in the proportion of
women moving from part-time to full-time em-
ployment and decreases in the proportion leav-
ing full-time employment when they get there.
Finally, there are significant gender differences
in transition rate trends that should be high-
lighted. First, there is a significant (0.01-level)
difference in the trend coefficient for the transi-
tion from full-time employment to nonparti-
cipation in the labor force, with women exhibit-
ing a greater decline. Similarly, the trend coefficient
is significantly larger (in absolute value) for
women for the transition from part-time employ-
ment to nonparticipation. And the coefficients for
all of the transitions from nonparticipation are
significantly different between the genders, even
exhibiting different signs for the transitions from
nonparticipation to part-time employment and
from nonparticipation to full-time employment.

Cyclical variability. Although the focus of this
article has not been on the cyclical variability of
the part-time employment rate for either gender,
one of the most striking features of table 2 is the
strong cyclical responsiveness of nearly all of the
transition rates. Both men and women exhibit
strong decreases in the rate of flow out of unem-
ployment as unemployment rates rise (as would
be expected), as well as increases in the rate of
flow into unemployment from all of the other
states. For both sexes, there is a difference be-
tween the responsiveness of the flows into and
out of full- and part-time employment: flows
from unemployment to full-time employment are
more cyclically sensitive than those from unem-
ployment to part-time employment, while flows
from part-time employment to unemployment are
more cyclically sensitive than those from full-
time employment to unemployment.
Consistent with evidence regarding adjust-
ments of hours over the business cycle,?? the rate
of flow from full-time to part-time employment
increases for both genders in an economic down-
turn. By contrast, the rate of flow from part-time to
full-time employment decreases only for women
as the unemployment rate rises. The findings re-
garding the cyclical responsiveness of the transi-
tions from nonparticipation in the labor force to
unemployment and from unemployment to non-
participation are consistent with those from earlier
periods, 2 indicating no evidence of discouraged
worker effects, but significant added worker effects,
There are significant gender differences in the
cyclical responsiveness of several of the transi-

tion rates. The effect of an increase in the unem-
ployment rate is significantly greater for men for
the transitions from full-time {o part-time em-
ployment, from part-time employment to unem-
ployment, from part-time employment to
nonparticipation in the labor force, from unem-
ployment to nonparticipation, and from nonpartic-
ipation to full-time employment. These findings
are consistent with results from earlier work that
did not differentiate between full- and part-time
employment.25 They have implications for that
work, however, as the gender differences in exit
rates from employment appear to be from part-
time rather than full-time employment, at least
for the period examined in this article.

Discussion

The results of the preceding empirical analysis
suggest that there are several key transition rates
contributing to the gender differential in the level
of the part-time employment rate and to trends
in that rate over the 1980-90 period and prob-
ably on through 1993. First, the part-time em-
ployment rate for women is higher than that for
men because women have higher probabilities
of transitions from full-time employment to both
part-time employment and nonparticipation in
the labor force, and lower probabilities of tran-
sitions from part-time employment to both full-
time employment and unemployment, as well as
from unemployment to full-time employment.
But at the same time, the part-time rate for
women has been falling because their rates of
transition from full-time employment to both
unemployment and nonparticipation are falling,
while their rates from part-time employment and
nonparticipation to full-time employment have
been rising.

What are the sources of these differences and
trends? In earlier work, I presented a dynamic
model in which differences or changes in the rates
of flow among the part-time, full-time, unem-
ployment, and nonparticipation states arise be-
cause of differences or changes in the wage rate
earned on the job, the costs of searching for work
while unemployed, and the value of leisure
time.26 In the context of that model, an increase
in the wage increases the rate of flow into and
decreases the rate of flow out of full-time em-
ployment, while the rates into and out of part-
time employment are unchanged. An increase in
the value of leisure increases the rate of flow into
nonparticipation from all states, decreases the
rates of flow into full-time employment and un-
employment, increases the rates of flow out of
full-time employment and unemployment, and
increases the rates of flow into part-time employ-
ment from full-time employment and unemploy-
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ment. Increases in the costs of searching for a
job affect only the flows into and out of unem-
ployment. In a more general model, the flows
into and out of part-time employment would also
depend on the costs of a job search while em-
ployed, as well as on the difference between the
wages in part- and full-time jobs. Finally, the
rates of flow into full- and part-time work de-
pend on the rates at which workers are offered
full- versus part-time jobs.

Given these hypotheses, the gender differen-
tials in the transition rates from full-time to part-
time employment, from part-time to full-time
employment, and from unemployment to full-
time employment could result from higher wages
among men and a higher value placed upon lei-
sure among women. One source of the latter is
the unequal distribution of responsibilities at
home, including responsibilities for housekeeping,
cooking, and child care. The gender differentials
could also result from higher rates of arrival of full-
time (versus part-time) job offers for men.

It is possible that changes in wages are one
source of the trends in transition rates as well, as
wages of women increased relative to those of
men in the 1980°s.27 According to the model, this
trend in wages would increase women's rates of
flow into, and decrease their rates of flow out of,
full-time employment, relative to men. But this
hypothesis is somewhat weakened by the fact that
the earnings ratio of women to men was also ris-
ing (albeit at a variable rate) for a long period
during which the rate of flow into part-time em-
ployment for women was increasing. A similar
statement could be made with regard to the hy-
pothesis that the trends in flows are the resuit of

Footnotes

a decline in the value of leisure among women.
However, an increase in the availability of child
care in the 1980’s may have accelerated such a
deadline. Nevertheless, both the rising-wage and
the falling-value-of-leisure hypotheses are con-
sistent with the finding that women’s rates of flow
out of full-time employment have been falling.

Another hypothesis regarding the decline in
part-time employment is that the rate at which
full-time jobs are being offered has been rising.
However, although this hypothesis is consistent
with the findings regarding the transition rates
from nonparticipation to full-time employment
and from part-time to full-time employment, it
is not especially convincing, as we find no evi-
dence that the rate of transition from unemploy-
ment to full-time employment has been rising.
Mcreover, a major cause of the decrease in the
part-time employment rate is the tendency for
women to be more likely to stay in full-time jobs
rather than more likely to get them.

IN SUM, over the 1980-89 period, several rates
of transition to and from full-time employment,
part-time employment, unemployment, and non-
participation in the labor force have exhibited
trends that contribute to the declining propen-
sity to work part time, especially among women.
The analysis in this article points to one impor-
tant source of such change: a decreased propen-
sity, particularly among women, to leave full-
time employment. Changes in wages, in the value
of leisure, and in the rate at which fuil-time jobs
are being offered are potential contributors to the
trends uncovered, including the decline in part-
time employment among women.
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1 The Bureau of Labor Statistics classifies an individual
as a part-time worker if the total hours the individual has
worked during the week is less than 35. Recent work by
Julie L. Hotchkiss (“The Definition of Part-time Employ-
ment: A Switching Regression Model with Unknown Sample
Selection,” International Economic Review, November 1991,
pp. 899-917) indicates that the 35-hour cutoff does not ap-
ply to many part-time workers in a practical sense. Still, the
BLS definition is used throughout this article. Note that the
definition refers to total hours at alf jobs, not hours per job,
so that the statistics commenly reported do not measure the
prevalence of part-time jobs. Indeed, an individual holding
several part-time jobs could be counted as one fall-time per-
son, depending on the total weekly hours he or she has worked.
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all employment rate increases sufficiently.

4 See, for example, Tilly, “Growth of part-time employ-
ment”; and Thomas J. Nardone, “Part-time workers: who
are they?” Monthly Labor Review, February 1986, pp. 13-19.

5 See Christopher J. Ruhm, “Bridge Jobs and Partial Re-
tirement,” Journal of Labor Economics, October 1990, pp.
482-501.
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sociation of Working Women, 1986). Ichniowski and Preston
found that in 1977 the probability of receiving a fringe ben-
efit was between 11 and 25 percentage points lower for part-
time than for full-time workers. In 1987, 17.8 percent of
pan-time workers had direct health insurance coverage, com-
pared with 68.2 percent for full-time workers. (See Sheila
R. Zedlewski, Expanding the Employer-Provided Health
Insurance System, Report 91-3 {(Washington, Urban Insti-
tute Press, 1991).) The difference in treatment is largely at-
tributable to institutional factors, For example, the Employee
Retirement Income Security Act does not require employ-
ers to provide pensions to employees working fewer than
1,000 hours per year (about 20 hours per week). The his-
torically high proportions of married women and teenagers
among the part-time worker population, who often are cov-
ered by the insurance plan of a spouse or parent, have af-
forded a further incentive to employers to forego offering
health care benefits to part-timers.

% Richard S. Belous, The Contingent Economy: The
Growth of the Temporary, Part-time and Subcontracted
Workforce (Washington, National Planning Association,
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APPENDIX: Derivation of the part-time employment rate

In the steady state, the flow into a state is equal Multiplying equation (Al) by Az and equation
to the flow out of that state. For part-time em- (A2) by Az, and subtracting the latter equation

ployment, this condition implies that from the former, we obtain
(Al) P(App+ Apg) = Fhgp+ Zhgm, (A3) P[(Apr + Ap)hzr + Apphzpl =
e e Fl(hrp +Ar2)hzp + Apphze).

and for full-time employment, Solving this equation for P, substituting for Pin

PR = PAP + F), and rearranging terms yields
(A2) F(hpp + hpz) = PApg+ XAzp. equation (1) in the text,
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