
Demographic School Analysis:  Population 
Projections for the Muncy 

School District 
 
 
 The present analysis will consist of four parts:  (1) an initial 
analysis of demographic and economic processes impacting student 
enrollments, (2) the ten-year projections of students by grade and level 
and a summary of each.  
 
To arrive at these projections, we take an in-depth look at shifts in 
births, levels of net-migration and rate of new housing construction.  We 
examine the changes that have occurred, including whether there have 
been shifts in the last decade or longer, and for births, in particular, we 
probe into the processes and structures underlying these shifts, also 
revealing likely directions in the future.  Migration is shown to be 
important.  We examine net-migration of i) families with preschool 
children, ii) students at each educational level and iii) the general 
population by age-cohort.  We also look at the change in the rate of new 
housing construction.  And, finally, we look at the enrollment in 
alternative schooling. A brief overview of the initial analysis is given 
below.  
 
I.  An initial analysis with four overall themes— 
 
(1) Births  
 
(i) We find decreases in the number of births over the last 25 years, 
from 473 in 1990-94 to 389 in 2000-04 and 352 in 2010-14—a decrease 
of 84 births in the shift from 1990-94 to 2000-04 and then a decrease 
less than 1/2 of that from 2000-04 to 2010-14, for a total decrease of 
121 births per 5 year period. We also have population data by 5-year 
age cohort for 1990, 2000, 2010 and 2015 to calibrate shifts in the age 
structure, particularly the Baby boom, baby bust and Echo Boom, the 
later of which could potentially signal a turnaround in the trajectory of 
births from negative to positive, (ie increasing). We refer to these large 
age structural shifts as population waves, with potentially large and 
long-term impacts, as they extend over a time frame of 1-2 decades. 
They may also be enhanced by certain processes, such as net out-
migration or muted by others, such as net in-migration. For instance, we 
find a spike in births in 2005-09, from the 389 drop noted above to an 
unexpected increase of 448 births, before the return to a low of 354 
births in 2010-14.  As we will subsequently show, there is an age 
structural component operative here and this “birth bump” or “birth 
spike” clearly showed up in the Kindergarten/Grade 1/Grade 2 entries 
5-7 years later, especially 2010 to 2014.  Secondly, we find a net out-
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migration of preschool age children in 2005-09, which reduced the size 
of the “birth bump” or “birth spike”, but we also find a turnaround, with 
net in-migration of preschoolers, coinciding with the 354 birth drop, the 
sum of which will likely be a slight increase in Kindergarten/Grade 
enrollments for 2015-2019.  Given the overall decreases in births, this is 
a welcome surprise—the result of joint fertility and net-migration 
processes.  
 
The decreases in births over the past 20-25 years have been seen in 
many school districts in Pennsylvania, which saw decreases in births 
throughout these years (1990-2015). There are strong reasons to posit 
a potential turnaround in the birth trajectory based in the on-coming 
entry of the Echo Boom cohorts to the key reproductive age cohorts  
A key question is the following: “Should we expect the number of births 
to continue to decrease, to remain at the current level or to turnaround 
and begin to increase?”  We will investigate these alternatives and the 
extent to which we may expect another turnaround, with births 
increasing.  We can expect some early signals of this potential 
turnaround, if we see increases in the number of reproductive females 
as the Echo Boom or Millennials begin to occupy the key age bands. 
We refer to this process in terms of 2 population waves—in this case 
the replacement of the smaller baby bust age cohorts by the larger 
Echo Boom age cohorts.  A 2nd critical process, possibly muting or 
enhancing the population wave outcomes, as shown in the example 
above, is the net-migration of key age cohorts—15-19, 20-24, 25-29 
and 30-34. As we will show in the analysis, it is not simply the 
population waves, but specific age cohorts below age 30, with changes 
of 20% or more in number of women that drive the change in births. We 
refer to such cohorts as “dominant cohorts” based on the 20% or 
greater change. 
 
(ii) The basis for an expected turnaround in number of births is the 
fundamental large shifts in the primary reproductive age-cohorts in the 
United States, in Pennsylvania, and in North Central Pennsylvania, 
including Lycoming County and, indeed, in the Muncy School District 
AND the presence of a “dominant cohort” within these waves—which 
we will show. As already noted, we label these shifts or population 
waves as the Baby Boom, the baby bust and the Echo Boom 
(Millennials). These population waves are particularly important given 
the relative constant fertility rates over the last 40 years for white non-
Hispanic women in the United States. Not to be confused with this 
stability, however, is the timing of births over the life cycle—particularly 
a delay in childbearing, for which we find a likely indication of the 1st 
phase, with a lower % of births in the age-cohorts 15-19 and 20-24 
(42%→32%→25% and a higher % in the 25-29 and 30-34 age cohorts 
(50%→57%→64%). Thus, once again attesting that for the Muncy 
School District, shifts in the 15-19, 20-24, 25-29 and 30-34 age cohorts 
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are very important. 
 
(2) Net Migration    
 
A 2nd fundamental population process is also in play—net migration into 
and out of the school district.  These processes can be observed at 
multiple levels:  preschool children, students in K to Grade 12 and in the 
adult residents as follows: 
 
(i) In the three 5-year periods for which data is available over the last 25 
years, 1995-99, 2005-09 and 2010-14, there has been 1) a rather small 
net outflow of preschoolers and their families moving from the district for 
the 1st two of these time periods (30-39 children), while in the most 
recent time period, 2010-14, there has been a much larger net in-
migration of 85 preschoolers—an average of 17/year.  Thus, it is not 
simply births that impact K enrollments 5-6 years later for the Muncy 
School District; it is births PLUS net in-migration of preschoolers. 
   
(ii) In terms of the net migration of Muncy School District students, we 
have developed a method to deduce such flows from time-series 
enrollment data. Initially assuming no migration, we calculate the 
difference between the exiting senior class in high school in the spring 
and the subsequent entering Kindergarten class in the fall—which we 
call the exit-entry exchange (EEE or E3). Then, algebraically, when we 
subtract the actual student enrollment change, we obtain the net 
migration (NM).  Phrased differently, the 2 processes—E3 and NM, 
when added together equal the enrollment per year.  The same logic 
can be applied at each educational level. But unlike many school 
districts which have experienced declining birth rates, Muncy’s “birth 
spike” from 2005-09 returned the E3 to a positive number of students 
(+71) and with net-migration (NM) only at -11 (ie 11 more students 
above Kindergarten left than entered), student enrollment increased in 
the last 5 years by 60 students and basically was at the same level as 
in 2006. In contrast, in the prior 5 years, net-migration was at -40 and 
E3 at -18, and enrollment declined by 58 students.  
 
(iii) We can also deduce the net migration of 5-year age-cohorts in the 
overall population of school district residents.  This is important in 
muting or reinforcing the effects of the population waves, particularly if 
such net-migration overpowers the structural shifts of the population 
waves. The one net-migration segment that is consistent across 25 
years is the net out-migration of women 20-24; moreover this outflow 
has been increasing—from about 1/4th (24%) in 1990→2000 and to 
1/3rd (32%) in 2000→2010.  As we will show, the age-cohorts 15-19, 20-
24, 25-29 and 30-34 are key reproductive ages in the school district.  
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(3) Housing 
 
Over 300 new homes have been built in the school district over the last 
20 years, with the peak of construction in 1996-2000 when almost 120 
new homes were built. Since 2000, the rate of new housing construction 
has been quite stable—at 71-76 new homes built per 5-year period—76 
in 2001-2005, 73 in 2006-2010 and 71 in 2011-15. The distribution of 
new homes built over the entire 20 years is as follows: Muncy Borough 
20%, Muncy Township 12% and Muncy Creek Township 69%.   In 
contrast, over the last 5 years, the distribution of newly built homes was 
Muncy Borough 1%, Muncy Township 11% and Muncy Creek Township 
87%.  Given the stability in new home construction since 2000, there 
will be no additional direct impact from new housing construction 
beyond that estimated in the retention ratios—which have indirect 
impacts from net migration to both existing housing stock and new 
homes. In fact, the results from the net migration analysis indicate 
continued housing impacts via new residents, more than just replacing 
those who move, especially for families who moved in with preschool 
children in the last 5 years.  
 
Alternate Schooling 
 
Lastly, we will examine students residing in the school district who are 
home schooled, are enrolled in cyber charter schools or are enrolled in 
private/parochial schools. The data cover the past 6 years—2010 to 
2015. “Enrollment” in home schooling decreased from 16 in 2010 to 11 
in 2014, but with the entry of 8 new elementary students, ended with 19 
students in 2015. Cyber charter enrollment has increased from 12 
students in 2010 to 22 students in 2015 and private/parochial 
enrollment has decreased from 17 students in 2010 to 9 students in 
2015. Overall, during the last 6 years, enrollment in alternative 
schooling has been quite stable, ranging from 41 to 51.  What has not 
been stable is remaining in a cyber charter school, once enrolled there. 
Over the last 6 years, 53 students out of 170 who enrolled in a cyber 
charter school withdrew before the end of the school year. The 53 who 
withdrew are almost 1/3rd (31%) of those who enrolled. In general, 
alternative schools were “attended” by 4-5% of the student residents in 
the Muncy School District. 
   
 The assessment of the above set of changes and processes is 
important in determining the nature of demographic modeling to use, in 
the selection of parameters for such models and in the interpretation of 
the underlying processes and the results. 
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II.  Development and analysis of grade specific school district 
projections for the ten-year period, 2017-2026 (6 Scenarios). 
 
All projection scenarios use the most current four-year retention ratios. 
Retention ratios in these scenarios have a baseline level of “growth” 
embedded in them, indirectly taking into account new housing, as well 
as any other basis for new student inflows into the school district.  We 
will consider maintaining the current level of births, as well as two 
scenarios with increased births and one scenario with decreased births. 
One of the scenarios with increased births is equivalent to a “birth 
spike” which we had observed in the district in 2005-09. We also 
consider two scenarios that take into account the net in-migration of 
preschoolers—one with the current level of births and one with an 
increased level of births. 
  
III.  Summary 
 
We will provide a summary of the basic findings, including the most 
likely student projection scenarios. 
 
I.  Initial Analysis 
 
 Four (4) major demographic and economic processes are 

examined with respect to projecting the expected shifts in student 

population in the Muncy School District (SD) over the next ten (10) 

years.  The first major factor is the expected number of births per 

year—currently at about 72/year. Were we to add the net preschool 

children who moved in, the combined births + net preschool movers 

would be 89/year. We will evaluate whether this level or higher will hold 

for the remainder of the decade OR whether this level and lower will be 

the case. The shifting age structure for key reproductive age females, 

as well as the gradual shift to delayed childbearing, will have important 

impacts on births and the subsequent entering cohorts at the 

Kindergarten level. The second major factor is, in fact, the rather large 

number of preschoolers moving into the district—85 for the most recent 
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five-year span.  A third factor affecting the student population may be 

seen if we momentarily assume that migration is zero.  In this case, any 

change in the student enrollment is due to the replacement of students 

who exit, by the students who enter—which we refer to in this analysis 

as the Exit-Entry Exchange (EEE or E3).  This process, in conjunction 

with the net-migration of students, accounts for any changes in student 

enrollment.  The fourth factor--potentially affecting the in-migration of 

families with school age children—is new housing construction.  The 

level of housing development has been stable over the last 15 years, 

even with the bursting of the financial and housing bubbles—at about 

75 (71-76), new homes per year. With this stability, no additional direct 

housing impact is expected beyond that already embedded in the 

retention ratios. The continuation of such new housing construction 

remains important, however--in attracting families with preschool 

children.  That is, even with lags between residency and enrollment in 

Kindergarten or Grade 1, the arrival of families with preschool children 

has yet to conclude in terms of additional students.  

 The analysis to follow, preceding the student population 

projections, is important both in terms of determining the nature of the 

demographic modeling to use and in the selection of parameters for 

such models.  The analysis is also important in the interpretation of the 

underlying processes involved in the derived projected enrollment.  We 

begin by taking an in-depth look at the demographic side of the 

process—fertility and migration. 
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Fertility 

An End to the Decrease in the Number of Births? 

 Table 1 provides the number of births by year over the last 

twenty-six years.  As shown in the right side of the lowest quadrant, per 

5-year period, the initial 3 such periods had decreases in births, from 95 

per year in 1990-94 to 82 per year in 1995-99 and then to 78 per year 

for 2000-04.  In the 4th five-year period, 2005-09, the number of births 

reversed and began to increase fairly dramatically to 90, or +12. We 

referred to this turnaround earlier as a “birth bump” or “birth spike”, 

sharply in contrast to the other four 5-year periods. Subsequently, in 

2011-15, the decreasing trajectory continued, as if the “birth spike” had 

never occurred, decreasing to 72 births per year. The key question now 

is what to expect in the near-term future.  Will births continue to decline 

or will they plateau at the current level or should we expect a return to 

increased births, as in 2005-09?  Are the forces driving the decreases 

and their direction still in play or are we about to see key changes in 

how these forces operate. In contrast to a black box answer, attempting 

to extrapolate 2 or more points into a linear downward slope, here we 

will show that there are 2 main processes that will determine whether or 

not there will be a turnaround in the number of births/year—to 

increases, once again, versus decreases.  These 2 processes pertain to 

fundamental population waves in the age structure and net-migration, 

particularly the degree to which net-migration mutes or overturns the 

population waves.   
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 The past is not the future, if we take into account the major 

shifts in the population age structure as well as delayed child 

bearing—with an increasing proportion of births in the late 20’s and 

early 30’s. The normal delay in childbearing has 2 phases--initially into 

the late 20’s and early 30’s and then into the late 30’s and early 40’s. 

This 2-phase shift is a rather significant behavioral change. In the 

Muncy School District area, it would appear that there is a shift toward 

the 1st phase, at least for the 25-29 age cohort. On the other hand, the 

population waves that are moving through the age structure are 

sometimes quite pronounced and are fundamental to a more thorough 

understanding of why births decreased over the much of the last 20 

years and why another turnaround may now be a possibility.  More 

specifically, one of the main factors in the last 20 years has been the 

replacement of Baby Boom age-cohorts with smaller “baby bust” age-

cohorts in their twenties and early 30s and subsequently in their thirties 

and early 40s—both sets including key reproductive age-cohorts 

responsible for most of the births in the United States and in the Muncy 

School District.  As we will show in the analysis to follow, there is a 

possibility of a reversal from the prior decreases, with births beginning 

to increase. That is, if net out-migration does not overpower the 

population wave phenomena. Thus, we will 1st look more closely at the 

shifts in the number of births and the processes underlying these shifts.  
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Relative Impact of the Different Age-cohorts:  Delayed 
Childbearing? 
 
 Table 2 provides the births by age-cohort of mother over the 

last 25 years for the entire school district and reveals part of the nature 

of the shift in births—delayed childbearing, but not as usually expected. 

It has certainly not been a linear process, or a phase shift. Note that the 

“Total Birth” column (Σ) is the same as in Table 1. Table 2 now provides 

the number of births per age-cohort for 25 years.  Here our initial 

concern is to address the relative impact of the different age-cohorts.  

We 1st look at the % distributions and how they are changing. At the top 

of Table 2, in the early 1990s, one can see the relative dominance, In 

terms of the number of births, of the age-cohorts in their 20’s: 20-24 and 

25-29, together totaling 62% of births. (See the % of ∑ row.)  The 

remaining ordering is then as follows: the 30-34 age-cohort, the 15-19 

age-cohort, the 35-39 age-cohort and the 40-44 age cohort. By 1995-

99, the shift to births in the early 30’s was such that they equaled the 

20-24 age cohort as the #2 cohort in number of births and the 34-39 

age cohort and the 15-19 age cohort were virtually equal as #4 in births.  

If we compare the % share of births with the following breakdown, the 

shifts are somewhat more clear: 

Age cohort                   1990-94                2000-04               2010-14 

15-19 & 20-24                42%                      32%                     25% 
25-29 & 30-34                50%                      57%                     64% 
35-39 & 40-44                  8%                      11%                     12%   
 

The percent of births in the school district below age 25 has decreased 
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from 42% in 1990-94 to 25% in 2010-14 and the percentage share in 

the 25-29 and 30-34 age cohorts has increased from 50% to 64% in the 

same time span. A primary reason for this shift was not the increase in 

births above age 25—this changed quite modestly. Rather, the shift 

was, in effect, a realignment with sharp decreases in the births to 15-19 

and 20-24 age cohorts, depicted below, cohort by cohort from 1990-94 

to 2000-04 to 2010-14:    

Age Cohort 1990-94→ 2000-04→ 2010-14 ∆’90→’00, ∆’00→’10 ∆Σ  
 
15-19                   51 →     39      →      8            -12, -31               -43 
20-24                 148 →     87      →    78            -61,  -9                -70 
25-29                 147 →   125      →   133           -22, +8                -14 
30-34                   89 →     96      →     91            +7,  -5                 +2 
35-39                   33 →     37      →     26            +4, -11                 -7 
40-44                     5 →      5       →     15              0,+10              +10  
Total                  473 →   389      →   3511          -84, -38             -122 
 
The total for the 1st two rows, for 15-19 & 20-24 is -113 and for all 3 

age-cohorts less than age 30, it is -127, while the total for all 3 cohorts 

age 30 and above is +5. Clearly, there is has been no major increase in 

births for the cohorts 30 and above; rather the perception of delayed 

child bearing, while apt, is largely due to the collapse in births of the 15-

19 and 20-24 age cohorts. We will examine this below.                                                                                                                                                             

  Two additional aspects of Table 2 are also important. The 1st is   

the continuous fall in births at the major time points for which we have 

population data at the onset—1990 for births in 1990-94, 2000 for births 

in 2000-04 and 2010 for births in 2010-14. The shifts across these time 



 11 

spans, in terms of number of births, is as shown above, as follows: 

473→389→352 or, in terms of average births/year 95→78→70. It would 

appear that the basis for these decreases in births is the decreases in 

the number of reproductive age women. Tables 3 and 4 provide data on 

the number of women in the Muncy School District by 5-year age cohort 

for 1990, 2000, and 2010. The key to tying these data to Table 2 is what 

we will refer to as “cohort replacement”. That is, what is the difference in 

the number of women age x to x+5 in 1990→2000, and 2000→2010? 

As this cohort replacement process occurs, is the new cohort larger or 

smaller than the cohort it replaces at the same age (eg 20-24 in 2000 

and 20-24 in 2010)? For Table 4, this comparison is 174→149 or a drop 

of 25 in the number of women residents at age 20-24 between 2000 

and 2010. For this time span, 2000→2010, all 6 of the 6 age cohorts 

have decreases in the number of women in 2010 versus 2000. If the 

number of births per woman is stable, then this shift could account for 

the drop in births. For the 1990→2000 time span, we only have 5-year 

age data available for municipalities with total populations of 2,500 or 

greater—meaning Muncy Borough (population 2,702 in 1990) and 

Muncy Creek Township (population 3,401 in 1990). These data are 

shown in Table 3 where 5 of 6 of the age cohorts have negative “cohort 

replacements”, meaning fewer women per age cohort in 2000 than 

previously in 1990. For 2000→2010 all 6 of 6 of the age cohorts have 

                                                                                                                                 
1 This number is 1 less than the actual total since 1 birth was to a mother whose age was 
unknown; similarly the sum for ∆”00→’10 and ∆Σ will also differ by 1 due to the omission 
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decreases, the same as in Table 4 for the entire female resident 

population in the school district. For these 10-year shifts, this story 

seems plausible. But if we dig a little deeper & look at the specific 

direction of births per age cohort in Table 2, it is certainly more 

complex. For 1990→2000, all 3 cohorts below age 30 have fewer births 

and all 3 cohorts at or above age 30 are either the same number of 

births (40-44) or have small increases. Also, one cohort is very 

dominant in the overall decrease of 84 fewer births—the 20-24 age 

cohort, which had 61 fewer births, equivalent to over 70% of the overall 

decline.  Looking again at Table 3 (bottom quadrant), the 20-24 age-

cohort has the largest decrease in number of women—a 21% drop from 

1990.  Now, it seems as if a dominant cohort, here the 20-24 age 

cohort, has basically driven the overall drop.  The same holds for 

2000→2010, but in this case, it is the 15-19 age cohort which is 

dominant in the decline in births—31 fewer births, (equivalent to over 

80% of the decline), whereas the total drop is 38 births.  Again, looking 

at Table 3, between 2000 and 2010, the 15-19 age-cohort has a drop of 

20% in the number of women.  It seems as if a dominant cohort—with a 

substantial decline in the number of women, and consequently decline 

in the number of births--drives the overall decline in births for the given 

                                                                                                                                 
of the mother with unknown age. 
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5-year time span. The exception is the 30-34 age cohort, with a 20% 

decline in 2000→2010, but only a 10% decline in births.1 

 The 2nd additional aspect of Table 2 that is important is that 

there is a dramatic reversal in the trajectory of births in 2005-09. Births 

increased from 389 in 2000-04 to 448 in 2005-09—an increase of 59 

births. This is an average per year increase of 12, to 90 births per year, 

compared to 95 births in 1990-04, the peak in births over the last 25 

years. This “birth spike”, as we have referred to it earlier, is remarkable 

and a distinct departure from the declining trajectory before—from 

1990→1995→2000→2005,…, and even 2010→2015. If we look at 

Table 2 and compare the births in 2000-04 to those in 2005-09, the 

jump is basically due to increases in births to women less than age 30. 

In fact, the “birth spike” is, once again primarily driven by the 20-24 age-

cohort, which had an increase of 32 births--equivalent to over 50% 

(54%) of the increase in births. We have no observed data in 1995 or 

2005—midpoints of the decennial censuses—but we can interpolate an 

age cohort’s midpoint if we assume that its change is uniform or linear. 

This logic starts with the realization that for a 10 year span, 1/2 of the 

time, the population occupying the age band is composed of the 

population at the origin, as has been utilized thus far in this analysis, 

and ½ the time the population occupying the age band is composed of 

the new entering cohort.  In this case, we can find this midpoint 

                                                 
1 The direction is right—cohort replacement – and change in births -, but the magnitude of the 
change in births is less than the magnitude in the change in the number of women in this 
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population by looking for the population age 20 in 2005. We do so by 

following the same cohort over time—in this case the cohort must be 

15-19 in 2000 and 25-29 in 2010—both of which are observable—here 

246 and 208, respectively.  The midpoint of these 2 ages is then “227” 

(246 – 208 = 38; and 38/2 = 19, so 208 + 19 = 227). Hence, for this 

cohort, the “new” sequence of changes is 246→”227”→208 and the 

“cohort replacement” at issue is the cohort age 20 in 2005 versus the 

cohort age 20 in 2000. This cohort replacement has “227” replacing 

174, a gain or increase of +53 (+30%). This sequencing is consistent 

with the birth spike from 2005-09 at age 20-24 of 32 more births—using 

the “dominant cohort” logic. The same reasoning does not yield a 

positive cohort replacement outcome for either the 15-19 or 25-29 age 

cohorts--that is up in 2000-04→ 2005-09 and then down in 2005-09→ 

2010-14 for both number of women and number of births. Thus, we are 

relying on a “dominant cohort” to drive the overall outcome. 

 As for the drop from 2005-09 to 2010-14, first, we can continue 

to see what happens regarding the 20-24 age-cohort. The cohort 

sequence was 246→”227”→209, with the 2nd part of this cohort 

sequential string (“227”→ 208) now the focus. The cohort replacement 

for the decade is 174, “227”, 149, with “227” replacing 174 in the 1st half 

of the decade, an increase of 53 (+30%), described above and 149 

replacing “227” in the 2nd half of the decade—a decrease of 78 or -34%. 

                                                                                                                                 
cohort. The other factor is that thus far all “dominant cohorts” are below age 30 due to 
both the number of births and the lack of variability of births  in the 30-34 age-cohort. 
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Thus, the 20-24 cohort is also a “dominant cohort” for the fall in births 

from 2005-09 to 2010-14. Additionally, so is the 15-19 age cohort, but 

we have no solution in terms of shifts in the number of women for this 

age cohort and it was equally important in the downward drop in births 

in 2010-14. The 20-24 cohort ‘s births decreased by 41, a 34% 

decrease and the 15-19 age cohort’s births fell by 39 births, an 83% 

decrease. Combined the 2 youngest cohorts’ births decreased by 80 

births. The total decrease was 96 fewer births.  It looks like the 20-24 

age cohort (about ½ of the drop) is due to shifts in the number of 

women, but that the other ½ of the drop is due to a fairly dramatic 

change in fertility behavior, reducing births drastically.  

 A different rationale for the spike and then drop might be based 

on gas drilling and the economic expectations associated with possible 

jobs and good wages and even financial windfalls.  While drilling was 

just beginning to take off in 2005-09 in Lycoming County (5 in 2007, 11 

in 2008, 23 in 2009, it’s trajectory included a fairly rapid increase—119 

in 2010, 299 in 2011 (the peak, with a cumulative number of 457). The 

downward spiral was also fairly rapid—204 in 2012, 160 in 2013, 86 in 

2014, 17 in 2015 and 3 in 20161. Drilling permits ran well ahead of 

drilling and certainly gas leases ahead of permits, so the speculation 

and then boom in jobs may well have impacted fertility, particularly in 

the 15-19 and 20-24 age cohorts, as “times looked good” in a period 

when the housing and financial bubbles nationally had burst—but not 
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yet, or certainly not as flagrant as in the gas drilling areas, such as 

Lycoming County. In fact, the boom/bust stages of the horizontal or 

unconventional gas well exploration appeared to be a boom in 2005-09. 

While the bust part of the cycle came fairly quickly, it was not quick 

enough to bring about the rather quick downturn in births in 2010-14, 

which also included the peak of the unconventional drilling boom.  So 

this story, too, does not handle the 2nd turnaround, once again to 

decreased births.  It is consistent with the boom, but a stretch for the 

bust.  

 An alternative rationale linked to the unconventional gas well 

drilling is that the birth spike, with “high expectations” for jobs and 

wages, especially for the young, was an outcome to go ahead and have 

their children earlier and that they had completed their family 

accordingly.  Hence, the rather large subsequent drop is simply the 

consequence of the fact that the expected births had already occurred, 

earlier in 2005-09 instead of later in 2010-14. The 2011 gas well 

forecasts had drilling continuing to increase in Lycoming County—from 

293 in 211 and then 346 (2012), 368 (2013), 396 (2014), 425 (2015) 

and 427 (2016). With this kind of potential prosperity and job outlook 

(11.18 employees per well, either working in the natural gas industry or 

its support activities)1, a young couple might opt for children earlier 

rather later. This reasoning is one plausible complement to the age 

                                                                                                                                 
1 Source: Pennsylvania Department of Environmental Protection cf 
Wells_Drilled_By_County—Report Viewer at.depreportingservices.state.pa.us   
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structure story and it treats both the boom and bust of the gas drilling 

saga, with only the boom causal and the bust coinciding with a 

demographic reality—the fact that white non-Hispanic women have had, 

on average, the same number of children (1.7-1.9) over the last 40 

years. Thus, once this fertility is reached—earlier rather than later (as is 

the usual story regarding delayed children), the subsequent births are 

averted and in this case result in a drop to a trajectory “as if the birth 

spike had never happened”. We will refer to the above stories for the 

shifts in births by age, including the “birth spike” as 1) the “dominant 

cohort”/age structure story, 2) the gas drilling story #1 and 3) the gas 

drilling story #2. 
                                                                                                                                                                                                                                                                       
Population Waves—the Relative Size of the Different Age-cohorts:  
Baby Boom, Baby Bust and the Echo Boom 
 
 We will now take a closer look into the nature of the shifts in the 

number of births by age in Table 2 and see if we can tie the shifts in 

births to the more global population waves in the United States AND the 

geographic levels below that of the nation, namely the state, the county 

and the school district (multiple municipalities). More specifically, can 

we identify more general structures or processes underlying the 

shifts in the number of births in these tables? The reason that this is 

important revolves around 2 issues for projecting expected future 

births—1) Can we identify “dominant cohorts” in the population waves 

(which give direction—increases or decreases) and if not, still utilize the 

                                                                                                                                 
1 See “The Impacts of the Marcellus Shale Industry on Water, Sewer and Stormwater 
Infrastructure in Lycoming County” (August 29, 2012), County of Lycoming. 
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“cohort replacement” and “dominant cohort” logic, which may still 

operate? and 2) Are the Echo Boom cohorts still there or have they 

been depleted by net out-migration? Or framed differently, to address 

the more global question above, we ask 2 more specific questions. (1) 

Are population waves central to these shifts?; that is the Baby Boom. 

baby bust  and Echo Boom (Millennials)? and (2) How important is net-

migration in muting or enhancing the population waves, such as the 

replacement of the baby bust by the Echo boom?  To begin to address 

the 1st question, we once again need to take into account the number of 

reproductive age women in different age cohorts, since the Baby Boom 

and baby bust periods have resulted in considerable oscillations in the 

number of women in the prime childbearing years. To be more 

concrete, at the peak of the Baby Boom (1957) the Total Fertility Rate1 

was 3.8, while at the trough of the baby bust (1976) it was 1.7, less than 

1⁄2 that of the Baby Boom peak. Thus, the number of reproductive age 

females is much larger if they were born in the Baby Boom years and 

reciprocally, much smaller if they were born in the baby bust years. If 

fertility rates of these cohorts of women were the same over time, 

then the number of expected births would vary considerably, with more 

births to Baby Boom mothers and fewer births to baby bust mothers. In 

many school districts, this is at least part of explanation for the shifts in 

births over time, in terms of where in the age distribution to expect 

                                                 
1  The Total Fertility Rate (TFR) is the average expected total number of children that a 
woman will have under the current age-specific fertility rates. 
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increases or decreases in births. It is also pertinent for expectations 

regarding future levels of births since we are currently beginning to see 

Echo Boom cohorts, which generally are larger than the baby bust 

cohorts, take center stage in the key reproductive ages.  We will explore 

these points in more depth below.   

 We begin by examining these population waves more generally—

for the nation, the state of Pennsylvania and Lycoming County. Table 5 

provides these data for five-year age cohorts from ages 0 to 44. In the 

top panel of Table 5, the numbers in bold type indicate the Baby 

Boom and the shaded numbers indicate the baby bust. We refer to a 

medium sized cohort born between the Baby Boom and the baby bust 

(1966-1970) as the Transition cohort. The Echo Boom cohorts 

immediately trail the baby bust cohorts and cover at least 2 

decades, as did the Baby Boom. The data for Table 5 extend from 

1990 to 2010. At all levels—in the United States, Pennsylvania and 

Lycoming County, there are decreases in the 20-24, 25-29 and 30-34 

female age cohorts between 1990 and 2000 AND decreases in the 30-

34, 35-39 and 40-44 age cohorts between 2000 and 2010. (See the 

shaded age cohorts in the Change by Age Cohort Across Time, the 

second panel—lower quadrant of Table 5). One has to think in terms of 

generational change, where the births of daughters (eg the actual Baby 

Boom child) who in one generation become the (Baby Boom) mothers 

of the next generation.  Thus, the shifts in the 20-24, 25-29 and 30-34 

age cohorts of females in 1990-2000 represent a more tidal shift from 
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the Baby Boom to the baby bust due to changes in fertility levels as 

noted earlier--from total fertility rates, where on average, their mothers 

had 3.8 children in 1957 to 1.7 children in 1976. The low fertility rates in 

the 1970s are referred to as the baby bust. To illustrate, there were 21.3 

million children born between 1956 and 1960, at the height of the Baby 

Boom and 16.3 million births between 1971 and 1975 the onset of the 

baby bust, a decrease of 5.0 million births and a drop of 23%. Also, 

these same cohorts –aged 10 years by 2010—and now 30-34, 35-39 

and 40-44 are again experiencing decreases in the number of women.  

Equally important, in 1990, the four five-year Baby Boom cohorts (born 

in 1946-1965) occupied two of the key reproductive age cohorts (25-29 

and 30-34, as well as the two older reproductive cohorts (35-39 and  

40-44). In contrast, by 2000, the Baby Boom occupied only the two 

older reproductive cohorts and the two five-year baby bust cohorts 

(born in 1971-1980) were beginning to take center stage, occupying 

both key twenty-year-old cohorts. (See the shaded age cohorts in the 

upper panel of Table 5 to view their aging from the teens to the 20’s to 

the 30’s.)  A third key reproductive cohort, age 30-34 in 2000, was held 

by the Transition cohort. Thus, in 2000, three of the key reproductive 

age cohorts (20-24, 25-29 and 30-34) were smaller than their 

predecessors in 1990, as clearly shown in the upper panel of Table 5. 

[Look to the left in the same row.) Look also in the lower panel where 

the size of the change across the decades is given, as well as the 

percentage change. From 1990 to 2000, the largest decrease was in 
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the 25-29 age-cohort and between 2000 and 2010, the largest decrease 

was in the 35-39 age cohort.  In both cases, this is the 1st baby bust 

cohort.  By examining the shaded age cohorts in the lower panel of 

Table 5, one can see that they travel in tandem and are decreasing in 

both decades at all levels—national, state and county.  These cohorts 

are the two baby bust cohorts and the Transition cohort, the latter of 

which led the declines once the Baby Boom was over.  If one looks at 

the size of the Echo Boom cohorts which follow the baby bust cohorts, 

they reverse the age cohort declines and are increasing in the United 

States, Pennsylvania and Lycoming County in both decades--for at 

least the 1st three Echo Boom cohorts in the US and Pennsylvania and 

the 1st and 2nd Echo Boom cohorts for Lycoming County.  At the 

national level the increases range from 14% to 20% in 1990 to 2000 

and from 9% to 14% in the 2nd decade, 2000 to 2010. The increases are 

generally more modest in Pennsylvania—from 4% to 14% in 1990-2000 

and 6% to 16% in 2000-2010. In Lycoming County, the Echo Boom 

cohorts show even lower increases of 4% to 5% in 1990-2000 and 5% 

to 9% in 2000-2010, but the Echo is still quite identifiable. What about 

the data for the Muncy School District? 

 Table 3 provides the data for the shifts in the female population in 

Muncy Borough and Muncy CreekTownship by age-cohort from 1990 to 

2015. The reason for initially taking only these two municipalities is that 
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no 5-year age data were available for 1990 on Muncy Township.1 The 

bottom quadrant of the table shows the percentage changes involved 

as one cohort replaces another at same age (the numbers and % in 

parentheses depict net-migration). Presently, our focus is on the cohort 

replacement process. For 1990 to 2000 there were decreases greater 

than 10% in the number of women in the 20-24, 25-29 and 30-34 age-

cohorts. The decreases were -21%, -11% and -16%, respectively. Only 

one cohort had a positive cohort replacement—40-44 (+15%). This is 

the 3rd and largest Baby Boom cohort. There was only one Echo Boom 

cohort in the age ranges 15-44 and it was the youngest, 15-19. As to 

the cohort replacement process, it was smaller, not larger than its 

predecessor and had a 9% decrease—not what we expected given the 

results for Lycoming County.  From 2000 to 2010, there were decreases 

>10% (-12% to -20%) in all 6 age cohorts and this now includes 3 Echo 

cohorts (also not what one would expect, given the results from 

Lycoming County).  Finally, from 2010 to 2015, there were decreases 

>10% in 3 cohorts (20-24, 25-29 and 35-39), with a decrease in the 20-

24 cohort (Echo # 3) of 42%. There were also increases in 3 cohorts, 

ranging from 4% to 53%. Perhaps the most important of these 

increases (+22%) was that for the youngest Echo Boom cohort (# 4), 

ages15-19. The oldest Echo cohort (#1), ages 30-34 in 2015, also had 

an increase, though small—4%. 

 Table 4 provides the data for the shifts in the female population in 

                                                 
1 Table 4 covers all 3 municipalities in the Muncy School District for 2000, 2010 and 2015. 
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the total Muncy School District by age cohort, but for a more limited set 

of years--from 2000 to 2015. (As in Table 3, the numbers in 

parentheses are net-migration and the bottom quadrant of the table 

shows the percentage changes).  From 2000 to 2010, there were 

decreases >10% in the number of women in all of the age cohorts at or 

above age 30, as expected (the 30-34, 35-23 and 40-44 age cohorts). 

These decreases include the entry of the baby bust cohorts to the 30s 

and the entry of the “transition cohort, born between the Baby Boom 

and the baby bust, to the 40s, as expected.  There were also decreases 

in the 3 younger cohorts ages (15-29)—all Echo boom cohorts (#1, #2 

and #3) again not as expected, at least for Echos #1 & #2, given the 

results for Lycoming County. The most significant changes in the 2010 

to 2015 appear to be in the 2 youngest age cohorts, Echo #4,with a 

major increase of 20% and Echo #3, with a decrease of 38%. Again, as 

in Table 3, the 1st Echo cohort, now ages 30-34, has a small increase, 

even smaller now (1%). Echo cohort #2 (ages 25-29) has a decrease of 

13% and the 2nd baby bust cohort (ages 35-39) has a decrease of 12%; 

additionally, the 1st baby bust cohort now has a major gain of 36%, 

based primarily on the strong net in-migration (See numbers in the 2nd 

panel, +86 and [+94.].                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

 To what extent are the changes in the number of women in Tables 

3 and 4 comparable to changes in the number of births? Of the18 

cases, 10 have the same sign while 8 have the opposite sign—not a 

very high percentage of “hits”. As to the 8 cases where the number of 
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women and the number of births has opposite signs, 7 pertain to 

decreases in the number of reproductive women, but increases in 

births. Thus, while the age cohorts’ directionality generally maps to the 

“boom” and “bust” cycles, in terms of number of women, if the shift is 

not upward, its predictive capability for number of births is poor; in fact, 

even if the shift is upward, but not “major” (eg +20% or more), then the 

magnitude of the change in births is generally not sufficient to drive the 

overall outcome. Alternatively, in the 4 cases where the change In the 

number of women was major (20% or higher), all 4 had the same sign 

 (-, -); we earlier referred to such age cohorts as “dominant cohorts” in 

terms of being largely responsible for bringing about the change in 

births. Thus, we now link the results in the prior section “Relative Impact 

of Different Age-cohorts” and “dominant cohorts” to the population 

waves.  

 First, in the transition from 1990-994 to 2000-04, we found that 

most of the decline in births was driven by the 20-24 age cohort. This 

“dominant cohort” is the Transition Cohort, between the Baby Boom and 

baby bust and is, in effect, the 1st cohort of the baby bust. Second, we 

found that the drop in births from 2000-04 to 2010-14 was driven by 

decreases in the births of 2 cohorts—the 15-19 cohort and the 20-24 

cohort.  Ignoring the 5-year interpolation to specify the “2005” 

unobserved cohort, it appears that the drop in births from 2000-04 to 

2010-14 is driven by a large drop in the 15-19 age band. If so, this is 

brought about by the replacement of the 1st Echo cohort by the 3rd Echo 
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cohort.1 As for the age-cohort age 20-24 in 2005-09, we first estimated 

it (since it was not observed) via cohort progression and then used this 

estimate in the cohort replacement process. We found a notable jump in 

number of women (+30%) in this cohort between 2000 and 2005, 

matching the “birth spike” (+36%) for this cohort--key to the overall “birth 

spike” of 2005-09 found earlier. Thus, the age-cohort 20-24 is the 

“dominant cohort” for this turnaround and, in fact, it is the 1st Echo 

Boom cohort replacing the 2nd baby bust cohort. Third, similarly this 

same 20-24 cohort experienced a major drop in numbers of women in 

the subsequent 5 years involving the shift to 2010-14 (-78 or -34%). 

There was a corresponding 34% drop in births.  Here, the 1st Echo 

cohort is replaced by a much smaller 2nd Echo cohort. Linking the 

“dominant cohort” which drives the change in births to the population 

waves seems to increase the insight considerably. Obviously, a simple 

comparison of numbers of women per cohort at a given census year is 

inadequate, as the cohorts are continuously changing size due to net-

migration.  

Migration 

 Net Migration of Preschoolers 

    The 1st distinct view into net-migration provides additional insight 

into what to expect in Kindergarten enrollment in the next five years and 

possibly longer.  By comparing the census count for children less than 

                                                 
1 We have no prior assumptions about the relative size of cohorts within the population waves 
and treat their relative size as an empirical question to be determined by the data, at least for 
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five years of age in year x to the births to school district residents in the 

prior five years (x-5 to x), we can ascertain the net-migration of families 

with preschoolers.  Three sets of such data are shown in panels A, B 

and C of Table 10. In panel A of Table 9, we contrast the census count 

of children under age 5 in 2000 (column A) to the number of births for 

years 1995-99 (column B). The difference indicates the net-migration 

(column C) and column D gives the average number of new children 

per year of age (0-4). In 1995-99, there was a net out-migration of 13 

preschoolers for an average of only 3 preschool children per year. In 

panel B, however, for 2005-09, there are 39 preschool children moving 

out--an average of 8 fewer preschool children per year than were born 

in the district.  Then in the most recent period, 2010-14, we see another 

turnaround, in this case net in-migration not unlike the birth spike in the 

prior 5 years—but now with the number of preschool children moving in; 

it reaches 85, an average of 17 new preschoolers per year.  Just how 

important are such migration impacts? 

  The average number of births per year in this same time period, 

2010-14, decreased by 96, a decrease of 19 potential new entrants at 

Kindergarten.  (See Table 1.)  If we now take the new in-migrating 

preschoolers as “expected” additional Kindergarten entries for 2017 and 

all years thereafter, then the net in-migration of 17 virtually makes 

whole the potential loss from the drop in births—a fairly remarkable 

occurrence. Thus, in the Muncy School District, net in-migration of 

                                                                                                                                 
now. 
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preschoolers has become quite important and it is not just births that 

are key to Kindergarten entries. It is births and net in-migration of 

preschoolers.   

Net-Migration of Preschoolers and Students 

Retention Ratios and the Birth-to-Kindergarten Ratio 

A 2nd look at net migration of preschoolers, as well as the net-

migration of students jointly with the process of grade progression, 

involves retention ratios.  In this analysis, we will use retention ratios as 

a baseline for projecting the changes in student population.  The annual 

“retention ratios” shown in Table 10 are averaged over four years to 

increase the reliability of the estimates.  “Retention ratios” also have an 

element of growth embedded in them since they may be above one 

(1.0).  Thus, for instance in Table 10 four of the twelve retention ratios 

are greater than 1.0.  At Grades G1→G2, G3→G4, G7→G8 and 

G8→G9, the retention ratios are 1.068,1.006, 1,045 and 1.003, 

respectively.  There are also 3 grades where the retention ratios equal 

1.0 or are .997, virtually 1.0. The largest 2 retentions ratios are for 

Grade1→Grade 2.: 1.068, a 7% increase and Grade 7→Grade 8: 

1.045, a 5% increase.  Retention ratios over 1.0 also capture part of the 

growth stemming from housing construction, as well as net in-migration 

into the district, but they do so indirectly.  That is, these ratios are not 

true “retention/survival rates” of the students in the origin grade or they 

would necessarily be less than or equal to 1.0.  Rather these ratios 

capture retention of current students, replacements for any students 
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who leave (if ≥1.0) and in-migration of students whose families move 

into the district, whether into new or existing housing.  While they do not 

directly relate the specific underlying processes affecting the students, 

they reflect such processes indirectly.  Hence, we refer to those 

retention ratios as entailing “embedded growth.” 

Last, is the Birth-to-Kindergarten (B→K) ratio, shown in the last 

row of Table 10. In 2004-07, the ratio was .897 or 90% and in 2008-11 it 

was .980 or 98%. Currently, in 2012-2015, it is 1,025 or 103%./  A ratio 

of 1.025 means that per 100 births, 5-6 years later K enrollment is 

expected to be 103.  This is the B→K ratio that will be used in most of 

the student projections in Section II. Obviously, any ratio greater than 

1.0 indicates the occurrence of net in-migration and specifies its 

magnitude. Also, the fact that the B→K ratio has been increasing over 

the last 12 years should not be overlooked. 

The Exit-Entry Exchange (E3) and Net-Migration (NM)  

For a 3rd look at net-migration and more specifically the net 

migration (NM) of students from Kindergarten through Grade 12, we 

bring it into play alongside what we refer to as the Exit-Entry 

Exchange (EEE or E3).  The two processes jointly determine the 

student enrollment changes.  We use an accounting system based on a 

hypothetical or counterfactual case. What we refer to here as “net 

migration” pertains to all entries and exits. Thus, we are using the term 

“migration” in a very restricted sense—migration into or out of the 

Muncy School District student population. Actual migrants into the 
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school from outside the school district—whether from other parts of 

Lycoming County or other parts of Pennsylvania, or other states, or 

even from overseas, are in the count, but not distinguished from one 

another. From the numerical enrollment data alone, we have no 

information on source of origin of the mover. The same holds for actual 

migration out of the school district—we do not know the destination.  

Additionally, we do not know the type of move if it is a local one. For 

example, a dropout at the high school level is certainly an exit and a 

second grader who did not attend the first grade in the Muncy School 

District is an entrant. Both are counted as “migrating” out of or into the 

school. In short, “net migration,” as used here refers to the difference of 

all exits and all entrants to the Muncy School District.  This “net 

migration” can be obtained using only enrollment data.  Below, we will 

briefly describe the method. 

Initially, we momentarily assume the counterfactual case of “What 

if no one migrated?” Then, the change in the student population (C) 

would be totally determined by the difference in the sizes of the Grade 

12 graduates exiting at the end of year t-1 and the size of the entering 

Kindergarten class in year t. That is, C= [Kt - G12t-1].  Second, we 

compute the actual change in overall enrollment, denoted by E, where 

E=(Total Enrollment in t) - (Total Enrollment in t-1). Now, denote “net 

migration” as F. Then, E=C+F or F=E-C. Table 11 provides these data 

and outcomes for the Muncy School District from 2005-2015. We will 

first illustrate the process by describing a single year and then we will 
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discuss the overall results. For 2016-17, 67 seniors from the 2015-16 

school year exited (eg, graduated in the spring), while 79 new students 

entered Kindergarten the following fall (column A), a difference of 12 

additional students. (Table 11, columns A and B and row t=2016-17; 

see footnote to the table.) Thus, with no migration, the student 

population would increase by 12 students. (⊗1 , column C).  The actual 

enrollment change was an increase of 34 students (Column E: the ⊗2 

column is shown as the difference in the population at t minus the 

population at t-1). Therefore, “net-migration” here is positive (more 

entrants than exits), and is +22 (the Net Migration Column F, which is 

(E-C) or [+34 – (+12)] = +22). That is, 22 more students entered the 

school, enhancing the potential student enrollment increase from 12 

without migration, to the actual increase of 34.    

 A summary of the net migration is given at the bottom of Table 11, 

with the 5-year changes in parentheses in the 10-year coverage.  In the 

last 5 years, without migration, enrollment would have increased by 

around 70 students (last row, column C, +71), but the actual increase 

was 60 (last row, column E) due to the net out-migration of 11 students 

(last row, column F).  Migration was more important in the prior five-

year period, 2006-2010 (See the next to last row, columns C, E and F 

and the numbers in parentheses.).   In this 5-year period, enrollment 

would have decreased by only 15 without the net out-migration of 43 

students.  Hence, enrollment actually decreased by 58 students.  Over 

the last 10 years (2006-2015), without migration, enrollment would 
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have increased by 56 students (+5%); but with the net out-

migration of 54 students (-5%), the actual enrollment gained only 2 

students (0%), from a total student enrollment of 1,059 in 2006 to 

one of 1,061 in 2016.  In sum, in the last 5 years E3 was dominant and 

if one looks at the shaded K numbers, they link back to the “birth bump” 

or “birth spike” of 2005-09 discussed previously. Net-migration, in turn, 

was more dominant in the prior 5 years. Therefore, the overall result 

over the 10 years was basically a “draw”, with E3, in this case, 

increasing student enrollment (+53) and net out-migration decreasing 

enrollment (-51) such that the two processes basically cancelled out 

each other. To obtain more insight behind this overall or global 

replacement and net-migration processes, we will now look at these 

processes at each educational level. 

 Table 12A presents the results for the elementary level, where one 

might expect much of the net in-migration to occur. As shown in the last 

column, net in-migration for the most recent 5-year period was 17 

additional students; this was complemented by E3 also being positive 

and higher (+29), such that the gain in students in the elementary 

school was 46 additional students. Note that E3 was positive in years 

2012, 2013 and 2014, years in which K enrollment was relatively high--

91, 91 and 87, respectively. Five to six years earlier, 2007, 2008 and 

2009, births were also relatively high--88, 90 and 861,--part of the “birth 

spike” described earlier in the analysis. With the clear increase in K, K – 
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G12 became positive. A similar occurrence may be seen in 2009 and 

2012 for the K entries; these years may also be considered part of the 

“birth spike”, but in the prior 5 years these 2 years are more than 

matched by K entries in the high 50s or the 60s, yielding a negative E3. 

Net-migration was also negative and the student enrollment declined by 

29 students, so that over the 10 years enrollment grew by 26 

students—still on the positive side, but about ½ that of the most current 

5 years. Stated differently, in sequential order, the losses in the prior 5 

years were made whole (+20) and then increased by another 26 

students, totaling the gain in its own right in the last 5 years of 46 

additional elementary students. 

 Table 12B provides the data for the junior/senior high school.  In 

this case, E3 was, once again, positive (+42), but 2/3rds of this potential 

gain was muted by a net out-migration (-28).  A look back at the 

retention ratios would suggest that the location of the losses was mainly 

at G10 and G11 (the ratios at G6, G7 and G8 were all 1.0 or above, 

depicting gains). In the prior 5 years, E3 was basically zero (-1), but net 

out-migration higher (-37) than presently (-28).  Combined, E3 and NM 

yield a net loss in the prior 5 years of 38 students. Overall, then, the 

recent 5 year gain (+14) was insufficient to overturn the losses in the 

prior 5 years, making the 10 years change at the junior/senior high a net 

loss of 24 students.  

                                                                                                                                 
1 These births are weighted as [(.75 x births in t-5) + (.25 x births in t-6)], reflecting the 
October cut-off date for reaching age 5 in order to enroll in year t.  
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Overall, in terms of both the accounting framework (E3 & NM) and 

the parameter framework of retention and Birth→K ratios, it seems 

reasonable to conclude that net in-migration of both preschoolers and 

students is both important and quite large. 

 Net Migration of Adults by Age-cohort in Conjunction with Cohort 
Replacement  
 
 The key idea in the deduction of the cohort replacement and net-

migration streams, from a comparison of two population distributions 

over time, is the following:  I) to make row comparisons for the cohort 

replacement outcomes (simply comparing the two distributions for each 

age-cohort at the two points in time) and ii) to view the rows diagonally 

holding constant the birth year for net migration.  In the ages 0 to 50, 

the changes in ii) are due almost entirely to net-migration, versus death, 

since survival rates are .99 or greater.  That is, for the initial (eg 2000) 

cohort ages x to x+5, ten years later it will be ages x+10 to x+15.  If no 

one migrated or died, then the population would have the same number 

of people as in x to x+5—aging in place; if the numbers differ, then this 

is due to net-migration, with either additional gains or losses.1   

 In a prior section examining births, we looked in some depth at the 

cohort replacement process and particularly focused on the 

replacement of Baby Boom cohorts by baby bust cohorts and also the 

replacement of baby bust cohorts by Echo Boom cohorts—the latter 

already occurring for the 20’s and about to take place for the 30’s (See 
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Table 8).  The 1st set of replacements (baby bust for Baby Boom 

cohorts) has resulted in major declines in births in the last 2 decades for 

many school districts. In contrast, in the Muncy School District, the 

“birth spike” in 2005-09 interrupted this process and we found that a 

central age cohort, the 1st of the Echo Boom, was primarily 

responsible—as it matched up with and replaced the 2nd baby bust age 

cohort. This 1st Echo cohort was also key in the subsequent rapid drop 

in births from 2010-14. Thus, 2 two important characteristics of these 

cohort progressions and replacements involve 1) relative cohort size, as 

in Baby Boom to baby bust and baby bust to Echo Boom and 2) the 

magnitude of the match-up of the 2 cohorts in real time--with a 

difference of 20% or greater—which we termed a “dominant cohort”. It 

is with respect to these 2 characteristics that we now turn in examining 

the net migration of the resident population. 

 Here the1st critical question is whether the Echo Boom 

cohorts of women are more numerous than the baby bust cohorts 

whom they are replacing OR are the Echo boom cohorts being 

depleted by net out-migration or enhanced by net in-migration. We 

will concentrate on the complementary process to cohort replacement—

net migration (NM).  We utilize all the available data time-wise to better 

understand the direction of net migration by age and then its magnitude.      

To expedite the review, we return to the data in Table 3, but now add 

                                                                                                                                 
1 This example is for comparing decennial census data 10 yrs. apart. For the comparison to 
follow using the decennial census and the ACS data 5 years apart (2010 and 2015), then a 5-
year cohort age x to x+5 in 2010, will be x+5 to x+10 in 2015, etc.   
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both (1) the population waves, depicting the Baby Boom, baby bust and 

Eco Boom AND (2) net-migration as shown in Table 3A.1  This table is 

quite dense and contains much material. The baby bust cohorts, 

including the Transition Cohort between the Boom  & bust, are shown 

as shaded; the Baby Boom cohorts are in Bold print below the baby 

bust cohorts and the Echo Boom cohorts are above the shaded baby 

bust cohorts—with only one cohort in the reproductive ages in 2000 and 

4 such cohorts in 2015.  For the Muncy School District female residents, 

we have restricted the data to age-cohorts between 15-19 and 40-44. 

Let’s take the age-cohort 30-34 in 2010 as an example (top quadrant).  

This cohort numbered 158 residents in 2010 and 164 residents in 2015 

(cohort replacement: +6); also, in 2010 the 25-29 cohort numbered 177 

residents indicating that between 2010 and 2015, 13 of the 177 25-29 

residents moved in [164 - 177 = -13]. So the cohort decreased, but this 

outcome would have reversed, with an increase to 177 residents aging 

in place without the net out-migration (of 13). That is, if NM = 0, then the 

25-29 cohort of 177 would have aged to be 30-34 by 2015 and then the 

cohort replacement would have involved an increase from 158 residents 

to 177 residents, an increase of 19 (versus -13).  What actually 

occurred was a decrease to 164 residents or 164 - 177 = -13 due to the 

NM of 13 age 30-34 residents moving out of the district.  In short, the 

NM outcome is already embedded in the cohort replacement 

outcome. It is not “in addition to” the cohort replacement 

                                                 
1 The cohort replacement is the same as in Table 3, while net-migration is shown in 
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outcome. In table 3A, the top quadrant gives the number of women by 

age and census year, the middle quadrant gives the changes between 

censuses for both cohort replacement and net-migration (in square 

brackets) and the bottom quadrant gives the same changes, but in 

terms of percentage change. The numbers in bold print in the bottom 

quadrant denotes a 20% or greater change--for the cohort replacement 

process, depicting potential “dominant cohorts” and for the net-

migration process, differentiating the very large migration segments. 

The bold print in the middle quadrant depicts cases where net-migration 

actually changed the sign or direction of the cohort replacement. Our 

main concern here is the net migration process. 

. The 1st noteworthy finding in Table 3A is the rather high net out-

migration of women in the 20-24 age cohort—almost 25% in 

1990→2000 (24%), almost 1/3rd in 2000→2010 (32%) and over ½ in 

2010→2015 (52%).  [Look in the bottom quadrant, the 20-24 row and 

the percentages in brackets.]  In 1990, the 20-24 age cohort numbered 

almost 200 (top quadrant 2nd row--193); in 2015 it is 61% lower—75 

women. Tracing the 20-24 age cohort backwards (ie 15-19 in 2010 and 

5-9 in 2000) reveals a cohort numbering 178 in 2000, currently with 108 

fewer women; that is 178→157→75.  This is the 3rd Echo Boom cohort. 

How have the other Echo cohorts fared? The 1st Echo cohort’s 

progression is as follows: 194→197→177→164, a loss of 30 or 15%, 

but by no means, even in the neighborhood of the loss by the 3rd Echo 

                                                                                                                                 
parentheses. 
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cohort. The 2nd Echo  cohorts progression is 174→190→130→157. It 

began a bit low (vs around 200), then lost 44 women, before regaining 

27 women.  But at 157, it is certainly not larger than the baby bust 

cohorts, much less much larger. The 4th Echo Boom cohort was about 

the same size initially as Echo #3, but its progression is considerably 

different:  181→173→191—by age 15-19.It has not yet faced the “tough 

twenties” where depletion may be sizeable. Nevertheless, it seems to 

potentially have a different trajectory. The results for the 20-24 age-

cohort is, as expected, similar in Table 4, where time is truncated, and 

Muncy Township is added.  This cohort’s losses via net out-migration is 

as follows for Tables 3 & 4: 

      1990→ 2000             2000→ 2010      2010→ 2015 
T3        -24%                           -32%                   -52% 
T4          ----                            -30%                    -55% 
 
 A 2nd noteworthy finding in Table 3A is the relatively low net  

in-migration of women in their 30s and early 40s—generally less than 

5%. The bottom line is that the losses in the 20s will not be made 

whole, or even close to it, by the reverse migration of women in their 

30s. Still, most of the instances for women in their 30s, in both Tables 3 

& 4, have net in-migration, a positive outcome regarding future births.  

Even if the births to mothers in their 30s comprise only 25-27% of all 

births, this roughly 25% portion remains quite important. Moreover, 

some of these new residents will no doubt have preschool children, so 

that focusing only on births is a mistake, particularly given the rise in in-

migration of families with preschool children found in Table 9. 
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 A 3rd finding from Tables 3 & 4 is that the period 2010-15 indicates 

several potential breakpoints from the past. We note 3, not including the 

apparent increasing net out-migration for women in their 20s (finding #1 

above). These potential breakpoints may well be important for future 

expected enrollment in the Muncy School District.  Accordingly, we will 

refer to them as potential breakpoints (BP) by number (eg BP#1).  

BP#1: Unlike prior losses in the number of women in the 15-19 age 

cohort, the most current case, 2010→2015 has this cohort increasing 

(+20%). Given the significance of births in the 15-19 and 20-24 age 

cohorts in the school district, this could be very important. BP#2: Unlike 

prior losses in the number of women in the 25-29 age cohort, the most 

current case, 2010→2015 also has this cohort increasing (+21%).  

Given that there appears to be a slight movement toward the 25-29 age 

cohort in terms of delayed childbearing in the district, this net inflow 

enhances the delayed childbearing effect. BP#3: Unlike prior small net 

in-migration rates for women in their early 40s, the most current case 

has the 40-44 age cohort with substantial net in-migration (+40%-

+48%). The most recent birth data also have continued increases in 

births for women 40-44 (cf Table 2 where births have increased from 5 

to 15 per 5-year period). We further note that BP#2 & BP#3 are also 

found in the total population in Tables 6 & 7. 

 Tables 6 & 7 provide the data for 2000→2010 (Table 6) & 

2010→2015 (Table 7) for the total population (males & females) in the 

school district and for all ages 0-4 to 90+, including the cohort 
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replacement and net-migration outcomes. Consistent with the 1st 

(noteworthy) finding above, there is a rather high level of net out-

migration for the 20-24 age cohort: for 2000 to 2010, 34% and for 2010 

to 2015, 17%. The latter seems somewhat low, given the prior finding of 

-52% (Table 3A) and -55% (Table 4) for women. The reason for the 

lower total population out-migration is that it is an average of mens’ and 

womens’ net-migration, which have generally been on the “same wave 

length” so-to-speak, but for 2010 to 2015, this was not the case.  Men’s 

net-migration was positive, meaning that they had rather large net in-

migration (+42 & +19%), in contrast to women’s extremely high net out-

migration (-112 & -55%). The combined flow was then -112 + 42 = -70 

& -17%. This difference is extraordinary, almost making one question 

the census numbers, but for now, the census ”take” is the best data 

available. Earlier we noted the consistency of net out-migration for 

women 20-24 in Tables 3A & 4. We now contrast the same for men and 

women 20-24 for all the data that we have. It is as follows: 

                      1990→ 2000             2000→ 2010      2010→ 2015 
Women (T3)       -24%                           -32%                   -52% 
Men                    -33%                           -37%                  +18% 
 
Women (T4)       ------                            -33%                    -55% 
Men                    ------                            -35%                   +19% 

There is a 5%-9% difference for 1990→ 2000 and 2000→2010, with 

male net out-migration higher than that of females, but in 2010→2015 a 

major change appears to take place with not only a reversal in net out-

migration, but a spike in out-migration of women—just over ½ of the 
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cohort—and a reversal from net out-migration to net in-migration for 

men.  It is possible that the natural gas drilling boom, with glossy 

projections of where it would be through 2016 is pertinent for younger 

men and/or that the some of the jobs created remained after the bust, 

holding younger men to the area, but this story/scenario does not 

address the spike in out-migration of young women. While net out-

migration had already reached almost 1/3rd between 2000 and 2010 for 

both men and women, apparently a new fork in the road has emerged 

by gender. Additionally, for more recent data, we will need to be aware 

of this difference.  

 The Lycoming County results are consistent with the findings 

above for the 20-24 age cohorts—rather high net out-migration for 

women in 1990-2000 and 2000-2010 (-18%), though lower than that in 

the Muncy School District.  Also, the very low net in-migration for 

cohorts in their 30s is consistent with that of the school district. The two 

findings, for both the county and the school district, may be coupled 

such that we expect more net out-migration in the 20s than net in-

migration in the 30s. Thus, much of the actual outcome will depend in 

the relative size of the cohorts, their alignment for cohort replacement 

and whether this alignment produces a “dominant cohort”.  There is a 

set of major corrections which need to be taken into account from the 

next finding—questioning the census data for the 5-9 age cohorts in 

2015 and concomitantly the 20-24 age cohorts with the extraordinarily 

high net out-migration rates. 
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 Our intent was to briefly examine how the overall age structure 

was changing in the school district (Tables 6 & 7) and then move on to 

alternative schooling and housing.  However, in the initial look at the 

age structure and the associated cohort replacement and net-migration 

data the unusual large drop in the 5-9 age cohort (-168) and the 

unusual large net out-migration (-158) suggested that we compare it 

with the actual enrollment in the Muncy School District for K to Grade 4. 

Recall that these ages roughly correspond to the “birth spike: found for 

2005-09. In 2015, there were 423 children enrolled in grades K to G4, 

yet the ACS census estimate was that there were only 251 children 

ages 5-9 in the 3 municipalities comprising the school district—an under 

estimate of 172 children or -41%!  If we then look at the births for the 5-

9 or K-G4 children in 2015, we find a very close correspondence to the 

weighted births as follows: 
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Kindergarten  72     Births (t-5, t-6)  76  ∆ -4 
Grade 1          81                              86     -5 
Grade 2          90                              90      0 
Grade 3          87                              88     -1 
Grade 4          93                              99     -6 
 

The enrollment is a very close fit to the weighted births 5-6 years 

beforehand and the total number of students is 423 in the age range  

5-9. If we age them one more year, the total number of students 

enrolled in G1-G5 in 2016 is 430. Clearly, they did not move out. Since 

the 20-24 age cohort was largely responsible for the “birth spike” in 

2005-09, and we now know of a major census error in the school district 

for children ages 5-9, the census estimate for the women 20-24 will also 

likely be in error. Further underscoring this point is that the census 

estimate of the 5-9 age cohort in both townships in the district—Muncy 

and Muncy Creek—was 2.8% and 1.8% of the female population, but 

on both sides of these low percentages are estimates in the 6%-10% 

range for Muncy Township and in the 6% -7% range for Muncy Creek 

Township.  Yet, the birth data, at least for Muncy Creek Township (See 

Table 1), show an increase in births. The birth data (the “birth spike”), 

as well as the fact that they did not move out (known by the K-G4 

children enrolled in the elementary school in 2015) strongly indicate that 

the census data is in error.  The extremely low % estimates for the 20-

24 age cohorts in all 3 municipalities also indicate that these estimates 

are in error.  these estimates are 2.0% in Muncy Creek Township, with 

4%-6% in either side (15-19 & 25-29), 3% in Muncy Township, with 4%-
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9% on either side and 3.0% in Muncy Borough, with 6%-7% on either 

side. Given a similar low estimate distortion for at least both townships, 

we conclude that not only is the 5-9 age cohort estimate in error—41% 

on the low side, but that the same type of census error has occurred for 

the 20-24 age cohort for women.  Not only is the 52% and 55% net out-

migration extraordinarily high, we conclude that it is also extraordinarily 

wrong—such that adjustments will have to be taken into account for the 

projections.1 

Alternative Schooling 

 We now turn to enrollment in alternative schooling by children of 

residents in the Muncy SD.  But 1st we take a brief look at the student 

enrollment in the Muncy SD over the last 13 years. This data is given in 

Table 13, with the peak enrollment in bold print.  In the last 5 years, 

there have been enrollment increases at the elementary and 

junior/senior high school levels of +46 (+9%) and +14 (+3%), 

respectively. Overall, district enrollment increased by 60 additional 

students or by +6% over the last 5 years. Prior to that, from 2007 to 

2011 enrollments were mostly decreasing moderately at the Jr./Sr. High 

School (503→465, -8%). Enrollment at the elementary school dropped 

sharply in 2007 (556→516, -7%) and oscillated up and down over the 

next 4 years, ending in 2011 at 536, a decrease from the 556 

                                                 
1 One additional factor seriously questioning the 20-24 age cohort data for the district in 2015 
is the sex ratio (males/females). Nature’s sex ratio at birth is 1.05. In 2015, with the census 
estimate at 20-24, the sex ratio is 2.85! At other decennial censuses, and at other ages, this ratio 
varied from .90 to 1.06. A 2.85 ratio is not credible.  
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enrollment in 2006 of 20 students (-4%). Total enrollment decreased in 

the prior 5 years by 58 students or by 5%. This is in contrast to the gain 

of 60 students in the most recent 5 years.  Thus, overall, the 2016 

enrollment is within 1 student of the enrollment in 2004 1,061 vs 1,060. 

In 2006 and 2012, the elementary school had a similar match—of 556 

students in both years. The elementary school has increased by 38 

students in the last 13 years and the Jr,/Sr. High das decreased by 37 

students, yielding the virtual balance in total enrollment—1,061 

students.  It is the last 5 years that is most pertinent, tied at the 

elementary to the “birth spike” of 2005-09. At issue is the future 

trajectory. The spike will work its way through the elementary school 

and then the Jr,/Sr. High, but what holds thereafter, especially at the 

elementary level in the near term?  

 We now examine students residing in the school district who are 

home schooled, are enrolled in charter/cyber charter schools or are 

enrolled in private/parochial schools. The overall data for the alternative 

“schools” is given in Table 14. One fairly clear outcome is that total 

enrollment in alternative schooling has been very stable over the last 6 

years (See Σ#2.). While the cyber charter enrollment has almost 

doubled, from 12 to 22 students (+10), the home schooled and 

private/parochial enrollments have declined by slightly more (-14), at 

least until 2015, when the home schooled enrollment increased—which 

we will address shortly. Thus, the total “alternative school” enrollment in 

2010 of 45 students is a bit above the 2014 enrollment of 41 students, 
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but a bit below that of 2016 (50) due to the jump in home schooled.  

 A 2nd important factor shown in Table 14 is the extent to which 

students enrolling in cyber charter schools withdraw before year’s end. 

These numbers are shown as the 2nd number in parentheses; the 1st 

number is the initial enrollment and the difference--outside the 

parentheses denotes the students still enrolled in cyber charters at the 

end of the school year.  Totaling these numbers reveals that 31% of 

cyber charter enrollees residing in the Muncy School District end up 

withdrawing during the year. Another issue regarding cyber charter 

schools, not addressed here, is their 4-year graduation rate. Students 

thinking of enrolling in a cyber charter should check that parameter 

carefully, 

 Tables 15A, 15B and 15C provide the number of students by 

educational level and type of “alternative school”. Table 15A pertains to 

home schooled students. The number for upper level students has been 

declining (16→11), while 2015 saw its 1st elementary students over this 

6-year time horizon. Together, they (upper & elementary) brought about 

an increase in home school enrollment, though only 3 students above 

the enrollment in 2010. Table 15B shows the enrollment by level for 

cyber charter schools. As with home school enrollment, most students 

are enrolled at the upper level (Jr,/Sr. High). Cyber charter enrollment 

by students residing in the school district peaked in 2013. Table 15C 

provides the data on educational level for private/parochial school 

enrollment by students residing in the school district. The Jr,/Sr. High 
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enrollment is very stable at 6-7 students,  In 2010, more students were 

enrolled at the elementary level, but such enrollment has declined from 

11 students in 2010 to 3 students in 2015. The drop in elementary 

enrollment has driven the drop in private/parochial school enrollment. 

Housing Development 

 Lastly, we will now take a look at housing development over the 

last 20 years (1996-2015).  The importance of this segment of the 

analysis is that, should we find sufficient housing development, then we 

can go beyond the indirect effects of retention ratios and also take into 

account the direct effects of housing.  Table 16 provides the 20 years of 

data by municipality and year. Numbers in brackets were obtained from 

the municipality. The other numbers were from the US Census’ housing 

file, enabling a longer time frame to be considered.  

 Over 300 new homes have been built in the school district over the 

last 20 years, with the peak of construction in 1996-2000, when almost 

120 new homes were built. Since 2000, the rate of new housing 

construction has been quite stable—at 71-76 new homes built per 5-

year period—76 in 2001-2005, 73 in 2006-2010 and 71 in 2011-15. This 

amounts to 14-15 new homes being built per year for the last 15 years. 

The distribution of new homes built over the entire 20 years is as 

follows: Muncy Borough 20%, Muncy Township 12% and Muncy Creek 

Township 69%.   In contrast, over the last 5 years, the distribution of 

newly built homes was Muncy Borough 1%, Muncy Township 11% and 

Muncy Creek Township 87%.  Given the stability in new home 
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construction since 2000, there will be no additional direct impact from 

new housing construction beyond that estimated in the retention 

ratios—which have indirect impacts from net migration to both existing 

housing stock and new homes. In fact, the results from the net 

migration analysis indicate continued housing impacts via new 

residents, more than just replacing those who move, especially for 

families who moved in with preschool children in the last 5 years.  

Summary 

  In summary, we have examined several major demographic and 

economic effects to take into consideration when making our 

projections. We now re-iterate twelve of the main findings.  The first 

finding is that over the last 25 years, births in the school district 1) 

initially declined for 15 years (1990-2004), from 95/yr. to 78/yr., then 2) 

experienced a “birth spike” to 90 births per year in 2005-09, before 3) 

once again falling, to 71-72/yr. in 2010-15, as if the spike had never 

happened. Second, one of the primary bases for the shifts in births in 

the district are the population waves (Baby Boom, baby bust and Echo 

boom), combined with a “dominant age cohort” with a 20% or greater 

“cohort replacement” effect. More specifically, we found that from 1990 

to 2000, the Transition cohort, the leading age cohort of the baby bust, 

was the main driving force in the drop in births.  Additionally, the 1st 

Echo Boom cohort was the driving force in the “birth spike” from 2005-

09 and also a key factor in the subsequent drop in births in 2010-15. In 

all 3 cases where births experienced a turnaround, a main factor was a 
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“dominant cohort” within one of the population waves. Third, the 

proportion of births for women under age 30 has remained relatively 

constant for the past 25 years, at 73% to 75% of births. Concomitantly, 

the proportion of births to women age 30 and above has remained 

relatively constant for the last 25 years—at 25% to 27%. Fourth, there is 

a slight movement toward delayed childbearing within the 15-19 , 20-24 

and 25-29 age cohorts—from the 1st two of these cohorts to the  older 

cohort—25-29. Fifth, there has been a change in the net-migration of 

preschoolers and their families—from virtually no net-migration, to a net 

out-migration and more recently to a positive net in-migration averaging 

17 preschoolers per year. Sixth, the “birth spike” in 2005-09 generated, 

in part, by the 20-24 age-cohort (the 1st of the Echo cohorts) was 

followed 5-6 years later with a comparable increase in Kindergarten 

enrollment and subsequently in enrollment at the elementary school. 

This “birth bump” or “birth spike” was largely responsible for the recent 

increase in elementary enrollment, as shown by the E3 measure, 

described in the analysis, where the size of the K entering cohorts was 

larger than the graduating seniors at G12. Seventh, the current total 

enrollment is within 2 students of the enrollment in 2006, a decade ago. 

but this virtual correspondence is the result of a decrease of 58 

students in 2007-2011 and of an increase of 60 additional students in 

2012-2016. The equality in enrollments for 2006 to 2016 has certainly 

not been uniform nor at a constant level. Additionally, the growth of 60 

students in the most recent 5 years was largely due to the increase at 
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the elementary school—an increase of 46 students. Eighth, the main 

adult net-migration critical in affecting student enrollment is the rather 

large net out-migration of the 20-24 and 25-29 age cohorts and the 

fairly small net in-migration of residents in their 30s. Ninth, we 

unexpectedly found an error in the American Community Survey (ACS), 

the yearly census by the US Census Bureau, in its estimate of the           

5-9 age cohort. The error is not minor; it is an underestimate of this age 

cohort by 41%. The census estimate is 251 children ages 5-9; the 

actual student enrollment in the Muncy School District for ages 5-9 in 

2015 was 423 children. Tenth, the reason that this error is important in 

this analysis is that a similar type of error is extremely likely for the 20-

24 age cohort of women in 2015—a likely key cohort regarding future 

births. A more detailed discussion is given in the analysis in the text, but 

at issue here is that we will have to take into account this census error 

in making some of the projections. Eleventh, in the last 20 years there 

has been over 300 new homes built in the school district—with a rather 

stable level of such construction in the last 15 years—at 71-76 new 

homes per 5-year period or 14-15 new homes per year. Given the 

stability in new housing construction, there will be no additional impact 

directly from new housing (it takes an increment in new home 

construction to generate an additional direct impact). There is 

embedded growth, stemming from existing housing stock as well as 

new homes, in the retention ratios. Twelfth, “alternative schooling” is 

about 4-5% of the students residing in the school district and has been 
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relatively stable at 41-51 students over the past 6 years. Within this 

overall stability, the home school enrollment was declining until 2016, 

cyber charter enrollment has been slowly increasing and 

private/parochial enrollment has been declining, with all of this decline 

occurring at the elementary level. We also found that 31% of students 

who enroll in cyber charter schools withdraw before the school year’s 

end. We will now move to the student projections, utilizing key parts of 

this analysis. 

II.  Development and Analysis of Grade-Specific 
School District Projections for the Ten-Year Period 
2017-2026 
 
 Scenario I:  Projections with Fertility at Current Levels, 
Aging and Embedded Growth  
 
  The Scenario I projections use the following: 

1. 2016 observed student populations per grade; 

2. 2012-2015 four year retention ratios (Table 10) based on 
school enrollment for 2012-2016; for the Bt-5→Kt ratio, the K 
refers to K in 2013-2016 and births in 2007-2011;   

 
3. For 2017-2020 projections, the observed births (2011-2015) 

in the Muncy SDSD were used; and   
 

4.  For 2021-2026 projections, the expected number of 
births is based on the 2011-2015 annual average, 72.  
(See Table 1.) 

 
 This scenario assumes that births will remain at the current 

level—72 per year for 2016 to 2021.   As discussed in the analysis, 

following the “birth spike”, births have recently declined by 18 per year. 

Here we assume that births will stabilize at the current level. This 
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scenario takes into account the following:  1) the most recent birth 

data, 2) the most recent retention ratios, which have embedded growth 

or net-migration, and 3) the most recent 4-yr. Birth-to-Kindergarten 

enrollment ratio (1.025).   

The results for this scenario are given in Table 17.  In the first 5 

years, the elementary school enrollment declines by 62 students, while 

that in the Jr./Sr. High is expected to increase by 57 students. In the  

2nd five years, the expected loss at the elementary school is small (-6), 

while the Jr./Sr. High now has a rather large decrease of 76 students, 

reversing the direction in the 1st 5 years.   

Overall, by 2026, the baseline projections here indicate a 12% 

loss at the elementary level (-68), and much lower decrease at the 

Jr./Sr. High (-19, -4%). Total enrollment is expected to decrease by 8% 

to 974 students, a decline of 87 students from the current enrollment in 

2016 of 1,061 students.    

This Scenario is viewed as the 3rd most likely scenario 
for the Muncy School District—equally as likely as 
Scenario III. 
 
Scenario II:  Projections with a Higher Fertility Level 

  This scenario uses the same parameters as in Scenario I.  

What differs here pertains to the future projection years, 2021-2026, 

for which we must make assumptions about the number of births. We 

now increase them modestly, from the most recent 5-year average or 

baseline of 72 births per year, to 82 births per year.  The basis for the 
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consideration of such an increase is that 1) this is, in fact, the number 

of births in 2015—the last year of available data and 2) the likely Echo 

Boom cohort alignment in 2015. Based on actual enrollment of 5-9 

year olds in the Muncy School District of 41% more students than the 

American Community Survey (US yearly census) had in the 5-year 

2015 population estimates for the 3 municipalities comprising the 

district and the likely same type of error for the 20-24 age cohort, both 

of which are discussed in Section I, we expect both the 15-19 and 20-

24 age cohorts to have a gain of 20% or greater in the number of 

women and therefore to be potential “dominant cohorts” driving the 

basic changes in births over the next 5 or more years—with at least 

modest increases in births, as assumed here. Should the births also 

increase in the 25-29 and 30-34 age cohorts, where the bulk of the 

2015 births occurred, this would also bolster an expected increase in 

births, at least to 82 per year.  

   The results for Scenario II are shown in Table 18.  The 

changes are indicated in the shaded cells and, as can be readily 

seen, there are no changes at the Jr./Sr. High since the changes in 

births after 2020 do not reach beyond the 5th grade in the 10-year 

projection period. Thus, in the 1st 5 years, the elementary school has 

an expected decrease of 52 students (-9%), while the projections for 

the Jr./Sr. High are obviously the same as in Scenario I. In the 2nd 5 

years, in contrast, the elementary enrollment increases by 41 students 

(+8%), and thus the enrollment after 10 years is a slight decrease of 
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11 students (-2%). Overall, with the modest losses at the Jr./Sr. High, 

the total enrollment change is a decrease of 30 students (-3%).  

We view this scenario, Scenario II, as the most 
likely outcome for the Muncy School District, but it will 
depend on net-migration of Echo boom cohorts—not 
being depleted nearly as much as estimated by the 
census, which we particularly think is the case for the 
20-24 age-cohort in 2015. 
    
Scenario III:  Projections with a Much Higher Fertility 
Level  
 
  This scenario ramps up the fertility in 2016-2021, in terms of 

number of births, by adding another 18 births to the current level of 72 

births/year—to 90 births/yr. This will affect Kindergarten entries from 

2021 to 2026, as was the case for Scenario II. It is essentially 

depicting a “birth spike” analogous to the 2005-09 “birth spike” found 

in the analysis. Two stories were pertinent to that finding—optimism 

regarding the unconventional gas drilling (it now appears to be 

ramping up, but slowly versus the rapid ramp up around 2011 and 

2012) and a “dominant cohort” with an increase of over 20% in the 

number of women in the cohort (In the 2005-09 case the 20-24 age 

cohort with over a 30% change in the “cohort replacement “ process). 

If the increase estimated by the ACS for men ages 20-24 also roughly 

holds for women –which we expect—rather than the 55% net out-

migration, then another “birth spike” may very well occur. This level of 

births also serves as an upper bound on births for this analysis. 
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 The results are provided in Table 19 and as in Scenario II, the 

impacted area is shaded. Thus, there will be no effect on the Jr./Sr. 

High in either 5-year period.  The expected enrollment at the Jr./Sr. 

High will be the same as in Scenarios I and II. In the 1st 5 years, the 

elementary school decreases by 44 students (-8%) compared to 

decreases of 62 and 52 students in Scenario I and Scenario II, 

respectively.     In the 2nd 5 years the elementary school increases 

dramatically by 82 additional students (+15%), while once again, the 

Jr./Sr. High has, as before, (in Scenarios I and II), an increase of 57 in 

the 1st 5 years and a decrease of 76 students in the 2nd 5 years. 

Overall, by 2026 in this scenario, the elementary school is expected to 

increase by 38 students and total enrollment here is projected at 

1,080 students an increase of 19 students (+2%), compared to losses 

of 87 students, (-8%) in Scenario I and 30 students (-3%) in Scenario 

II.  

This scenario, Scenario III, is viewed as the 3rd 
most likely outcome for the Muncy School District—
equally as likely as Scenario I (with the current level of 
births).  It is also viewed as an upper bound, in terms of 
shifting births.  

 
Scenario IV: Projections with a Lower Fertility  
 

In this scenario we wish to discern the impact of an even lower 

level of fertility than the current level—which is the lowest in the last 

25 years.  It is not viewed as likely, but seems prudent to at least be 
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aware of a new lower bound.  Here we assume that births will 

decrease to 62 births per year from 2016 to 2021 

The results are shown in Table 20, with the affected cells 

shaded in the table. The Jr./Sr. High School projections are not 

affected and will be the same as in Scenarios I, II and III. In this 

scenario, the elementary school is expected to decrease by 72 

students (-12%) in the 1st 5 years and by another 55 students  

(-11%) In the 2nd 5 years. By  2026, enrollment in the elementary 

school is expected to be 455 students (-127), a 22% decline and 

overall enrollment is expected to be 915 students—a decrease of 

almost 150 students (-146) and -14%.  

 This Scenario is viewed as the Least Likely 
Scenario in this analysis. In the last 25 years, fertility 
has never been this low, nor do we expect it to reach 
this level. It is included to serve as a lower bound, 
which is possible, but not likely. 
 
Scenario V: Projections with Current Fertility and Net 
In-Migration of Preschoolers  
  

This scenario maintains the births at the current level–72 per 

year, but adds 8 preschool children who moved into the district after 

their birth. The number 8 reflects ½ of the preschool net in-migration 

found in Table 9. These additional K entries are expected to begin 

entering in 2017. For consistency and to avoid double counting, we 

reset the B→K ratio to 1.000 versus the current ratio of 1.025. 

 All results except for the Jr./Sr. High enrollment in the 1st 5 years will 

be different than in prior scenarios.   



 56 

Table 22 gives the results for Scenario V. In the 1st 5 years 

there is a decline in enrollment at the elementary school of 34 

students (-6%) , while the Jr./Sr. High still has a gain of 57 students 

(as in all prior scenarios)-- + 12. Total enrollment increases by 23 

students (+2%). In the 2nd 5 years, the losses and gains reverse, with 

the elementary school enrollment increasing slightly, by 7 students 

(+1%) and the Jr./Sr. High now decreasing somewhat less than in 

prior scenarios, by 58 students (vs. 76 heretofore) or -11. Total 

enrollment is expected to decrease by about 50 students (-51) in this 

2nd 5 years.   

Overall, by 2026, the elementary school is expected to 

decrease by 27 students (-5%) and the Jr./Sr. High to hardly have 

changed at all (-1), since the gains in the 1st 5 years were basically 

equaled by the losses in the 2nd 5 years. Total expected enrollment is 

1,033 students, a decrease of 3% (-28).  

Scenario V essentially adds Net In-Migration of 
Preschoolers to Current Enrollment (Scenario I) and is 
viewed as the 2nd most likely scenario in this analysis.   

 
 Scenario VI:  Projections with Fertility at a Higher Level and 
Net In-Migration of Preschoolers 
 
 In this scenario, we assume that births increase from their current level 

(72 births per year) to 82 births per year, as in Scenario II, but additionally 

that 8 preschoolers, who moved into the district after they were born, 

enrolled in K each year, starting in 2017 (as in Scenario V). The basis for 

this assumption is the finding in Table 9—17 preschoolers per year moving 
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into the school district in 2010-2015. We have assumed that ½ of these 

preschoolers enroll in K. The most current B→K ratio of 1.025 attests to an 

inflow of preschoolers into the district. Here, we are increasing that inflow 

and will reset the B→K ratio to 1.000 so as to not double count the net in-

migration (as in Scenario V). 

  The results are provided in Table 22. In the 1st 5 years enrollment at 

the elementary school decreases by 24 students while that if the Jr./Sr. 

High increases by 57 students, as in all scenarios. The total enrollment in 

2021 is 1,094 students, a gain of 33 students (+3%). In the 2nd 5 years, the 

elementary school has an increase of 55 students (+9%) and the Jr./Sr. 

High has a decrease of 58 students, as in Scenario V. Total enrollment in 

the 2nd 5 years hardly changes (-3). Overall, by 2026, the elementary 

school has a gain of 31 students (+5%) and the Jr./Sr. High enrollment of 

478 students is virtually where it was in 2016 (479 students). Total 

enrollment in this scenario has an increase of 30 students (+3%).  

 This scenario, with 82 births per year and an additional inflow of 8 

preschoolers per year has the markings of a moderate “birth spike”, as in 

2005-09, bolstered by an inflow due to net in-migration of preschoolers. 

The potential of a “birth spike” was discussed in Scenario III. The present 

scenario reflects an alternative mode for much of the same impact—with a 

moderate increase in births. 

 Scenario VI is viewed as the 5th most likely scenario in this 
analysis, though it could—if a ‘dominant cohort” becomes 
active—move to become the 2nd most likely (replacing 
Scenario V). 
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Summary 

This demographic study has considered a range of possibilities 

for projecting the expected student enrollment changes in the future—

with explicit linkages to the rather in-depth analysis in Section I.  These 

alternative futures or Scenarios (S’s) include the following:  

S I:  current level of births (B):  B= 72/yr.    
S II; higher level of births: B= 82/yr. 
S III: much higher increase in births: B= 90/yr. 
S IV: lower level of births: B= 62/yr. 
S V: current level of births and net in-migration of preschoolers (NMP):      
B=72/yr. and NMP=8/yr.   
S VI: higher level of births and net in-migration of preschoolers:  
B= 82/yr. and NMP= 8/yr. 
 
The likelihood of these scenarios, as viewed by this analyst is as 
follows:  
 
 Scenario II Most likely 

 Scenario V 2nd Most likely  
 
 Scenarios I & III 3rd Most likely 
           
           Scenario VI 5th Most likely 
 
           Scenario IV Least likely 
 
 For Scenarios I, II, III and V--the most likely scenarios--the 

results are summarized below in terms of changes in student 

enrollment.  In order of likelihood:  
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                                                                    10 Yr. Outcome  
         
Scenario II                              Elementary                        -11 
                                                Jr./Sr. High                       -19               
                                                Total                                 -30 
   
2nd most likely Scenario V       Elementary                       -27            
                                                Jr./Sr. High                         -1 
                                                Total                                 -28   
                                                              
3rd most likely Scenario I        Elementary                       -68 
       (tie)                                  Jr./Sr. High                       -19                            
                                               Total                                 -87 
 
3rd most likely Scenario III      Elementary                      +38               
      (tie)                                   Jr./Sr. High                       -19 
                                               Total                                +19  
 
 The most likely case, Scenario II, is basically very stable at the 

elementary level (-11, -2%), but this comes with initial decreases (-52) 

in the 1st 5 years, followed by gains (+41) in the 2nd 5 years, almost 

making the earlier losses whole. A similar shift is expected at the Jr./Sr. 

High, with a reversal in gains/losses---an initial increase in the 1st 5 

years (+57), followed in the 2nd 5 years by a decrease of 76 students—a 

net change of 19 fewer students (-4%). Overall, the total expected 

enrollment has a decrease of 30 students (-3%).    

 The 2nd most likely scenario, Scenario V, has a similar small 

change in total enrollment (-28 and -3%), with a somewhat higher 

decrease at the elementary school and a virtually no decrease at the 

Jr./Sr. High. The dynamics by which this semblance occurs is quite 

different—with this scenario adding preschoolers who move into the 

district after they are born and with births at the current level of 72/yr. 

 The two 3rd most likely scenarios (ie a tie) are Scenario I and 
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Scenario III.  Here we get a considerable difference in outcomes—from 

each other and from Scenarios II and V.  Scenario I assumes that births 

will stay at the current level. The outcome is a decrease of 68 

students—62 in the 1st 5 years and 6 in the 2nd 5 years. As noted in the 

analysis, the Jr./Sr. High enrollment is no different from Scenario II, the 

most likely scenario, but differs from Scenario V due to the addition of 

the in-migrant preschoolers. The total enrollment decrease in Scenario I 

is 87 students (-8%). In contrast, Scenario III has the equivalent of a 

late “birth spike” with births at 90/yr. starting in 2016. The outcome is a 

gain by 2026 of 38 students (+7%) at the elementary school. The Jr./Sr. 

High enrollments, in both of these scenarios, are the same—the 

increases in births affecting only K through G5 in the 10-year time frame 

of the projections.  
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Table 1 

Annual Number of Births to Muncy School District Residents by 
Municipality and Year:  1990-20141 

 
 

 
Muncy 

Borough 

Muncy 
Creek 

Twp 

Muncy 
Twp Total 

1990 59 36 18 113 
1991 53 47 6 106 
1992 39 31 25 95 
1993 34 41 16 91 
1994 23 34 11 68 
1995 36 36 17 89 
1996 35 35 11 81 
1997 37 28 13 78 
1998 35 23 22 80 
1999 55 14 15 84 
2000 41 25 8 74 
2001 49 23 11 82 
2002 39 30 7 76 
2003 35 21 27 83 
2004 27 20 26 73 
2005 50 28 8 86 
2006 52 38 13 103 
2007 45 24 14 83 
2008+ 41 40 11 92 
2009 43 26 15 84 
2010 42 24 8 74 
2011 33 22 10 65 
2012 33 32 13 78 
2013 24 34 6 64 
2014 19 42 10 71 
2015 28 43 11 82 

 
∑ 1990-1994 208 189 76 473 
∑ 1995-1999 198 136 78 412 
∑ 2000-2004 191 119 79 389 
∑ 2005-2009 231 156 61 448 
∑ 2010-2014 151 154 47 352 
∑ 2011-2015 137 173 50 360 

 
Average/Year     

1990-1994 41.6 37.8 15.2 94.6 
1995-1999 39.6 27.2 15.6 82.4 
2000-2004 38.2 23.8 15.8 77.8 
2005-2009 46.2 31.2 12.2 89.6 
2010-2014 30.2 30.8 9.4 70.4 
2011-2015 27.4 34.6 10.0 72.0 

                                                 
1 Source:  Pennsylvania Department of Health; 2015 is preliminary data available from the state. 
 



 
 
 

                                                                                                          Table 1 continued  (page 2) 
 
 

 ∆1
1

 -2.0 -10.6 +0.4 -12.2 
∆2

2
 -1.4 -3.4 +0.2 -4.6 

                 ∆3
3

 +8.0 +7.4 -3.6 +11.8 
                 ∆4

4
     -16.0 +1.6 -2.8 -19.2 

Δ5
5     -11.4 -7.0 -5.8 -24.2 

Δ6
6

 -14.2 -3.2 -5.2 -22.6 
 
 

                                                 
1 ∆1     (!990-1994 average) → (1995-1999 average) 
2 ∆2   (1995-1999 average) → (2000-2004 average) 
3 ∆3   (2000-2004 average) → (2005-2009 average) 
4 ∆3   (2005-2009 average) → (2010-2014 average) 
5 ∆5  (1990-1994 average) → (2010-2014 average) 
6 ∆6   (1990-1994 average) → (2011-2015 average) 
 



 Table 1A 

Weighted1 Annual Number of Births to 
 Muncy School District Residents by Year:  1991-2015 

 
 

Year of Birth Total Yearly 
Average 

1991 108 
91 1992 98 

1993 92 

1994 74 

80 

1995 84 
1996 83 
1997 79 
1998 80 
1999 83 
2000 77 
2001 81 
2002 78 
2003 81 
2004 76 
2005 83 

2006 99 

91 2007 88 
2008+ 90 
2009 86 

2010 76 

71 
2011 68 
2012 75 
2013 68 
2014 69 

2015 80 77 
 

 
 

                                                 
1 Weightedat .75 for yr. t and .25 for yr. t-1, corresponding to reaching age 5 by the end of Sept. for yr. t to enroll in K in yr. t 
 



Table 2 
 

Number of Births by Age of Mother and Year for 
the Muncy School District Residents1 

 
Mother’s 

Age 
15-19 20-24 25-29 30-34 35-39 40-442 ∑ 

1990-1994  
∑ 51 148 147 89 33 5 473 

% of ∑ .108 .313 .311 .188 .070 .011  
Avg/Yr 10.2 29.6 29.4 17.8 6.6 1.0 94.6 

1995-1999 
∑ 35 101 125 104 42 5 412 

% of ∑ .085 .245 .303 .252 .102 .012  
Avg/Yr 7.0 20.2 25.0 20.8 8.4 1.0 82,4 

2000-2004 
∑ 39 87 125 96 37 5 389 

% of ∑ .100 .224 .321 .247 .095 .013  
Avg/Yr 7.8 17.4 25.0 19.2 7.4 1.0 77.8 

2005-2009 
∑ 47 119 138 97 36 11 448 

% of ∑ .105 .266 .308 .217 .080 .025  
Avg/Yr 9.4 23.8 27.6 19.4 7.2 2.2 89.6 

2010-2014 
∑ 8 78 133 91 26 15 352 

% of ∑ .023 .222 .379 .259 .074 .043  
Avg/Yr 1.6 15.6 26.6 18.2 5.2 3.0 70/4 

 

                                                 
1 Source:  Pa. Dept of Health 
2 Data includes 2 women age 45 and above in 2012 (1); these counts were included in the age 40-44 cohorts; also, there was I 
mother whose age was unknown in 2014 and in this case is counted only in the total with the percentage distribution for 
2010-2014 using the 351 number for the known ages. 



 
 

Table 3 
 

Population Distribution and Change via Cohort Replacement for the  
Reproductive Female Population in Muncy Borough and Muncy Creek Township:  

 1990-20151 
 

Age Cohort Female Population 
 1990 2000 2010 2015 

15-19 216 197 157 191 
20-24 193 151 130 75 
25-29 225 200 177 157 
30-34 233 197 158 164 
35-39 227 219 206 153 
40-44 212 243 200 305 

 
Age 
Cohort 

1990→2000 2000→2010 2010→2015 
POPULATION 

DISTRIBUTION CHANGE VIA 
“REPLACEMENT” BY 
YOUNGER COHORTS2 

POPULATION  
DISTRIBUTION CHANGE VIA 

“REPLACEMENT” BY  
YOUNGER COHORTS 

POPULATION  
DISTRIBUTION CHANGE VIA 

“REPLACEMENT” BY  
YOUNGER COHORTS 

15-19 -19  [+3] -40  [-21] +34  [+18] 
20-24 -42  [-47] -21  [-60] -55   [-82] 
25-29 -25  [-16] -23  [-20] -20   [+27] 
30-34 -36  [+4] -39  [+7] +6   [-13] 
35-39 -8  [-6] -13  [+6]             -53   [-5] 
40-44 +31[+10] -43  [+3]          +105   [+99] 

 
Age 
Cohort 

1990→2000 2000→2010 2010→2015 
 PERCENTAGE CHANGE 

IN POPULATION 
DISTRIBUTION VIA 

“REPLACEMENT” BY 
YOUNGER COHORTS 

 PERCENTAGE CHANGE 
IN POPULATION  

DISTRIBUTION VIA 
“REPLACEMENT” BY  
YOUNGER COHORTS 

 PERCENTAGE CHANGE 
IN POPULATION 

DISTRIBUTION VIA 
“REPLACEMENT” BY 
YOUNGER COHORTS 

15-19 -.088  [+.015] -.203  [-.118] +.217  [+.104] 
20-24 -.212  [-.237] -.139  [-.316] -.423  [-.522] 
25-29 -.111  [-.074] -.115  [-.102] -.113  [+.208] 
30-34 -.155  [+.021] -.198  [+.046] +.038  [-.073] 
35-39 -.035  [-.031] -.059  [+.030] -.257  [-.032] 
40-44 +.146  [+.043] -.177  [+.015] +.525  [+.481] 

 

                                                        
1 Data was not available in 1990 for municipalities with less than 2,500 residents and thus only the Muncy 
Borough and Muncy Creek Township are included in this table.  In Table 4 all municipalities are included for 2000→2010 

and 2010→2015.   
 
2 Numbers in square brackets are net-migration 



 
 

Table 3A 
 

Population Distribution and Change via Cohort Replacement for the  
Reproductive Female Population in Muncy Borough and Muncy Creek Township:  

 1990-20151 
 

Age Cohort Female Population 
 1990 2000 2010 2015 

15-19 216 197 157 191 
20-24 193 151 130 75 
25-29 225 200 177 157 
30-34 233 197 158 164 
35-39 227 219 206 153 
40-44 212 243 200 305 

 
Age 
Cohort 

1990→2000 2000→2010 2010→2015 
POPULATION 

DISTRIBUTION CHANGE VIA 
“REPLACEMENT” BY 
YOUNGER COHORTS2 

POPULATION  
DISTRIBUTION CHANGE VIA 

“REPLACEMENT” BY  
YOUNGER COHORTS 

POPULATION  
DISTRIBUTION CHANGE VIA 

“REPLACEMENT” BY  
YOUNGER COHORTS 

15-19 -19  [+3] -40  [-21] +34  [+18] 
20-24 -42  [-47] -21  [-60] -55   [-82] 
25-29 -25  [-16] -23  [-20] -20   [+27] 
30-34 -36  [+4] -39  [+7] +6   [-13] 
35-39 -8  [-6] -13  [+6]             -53   [-5] 
40-44 +31[+10] -43  [+3]          +105   [+99] 

 
Age 
Cohort 

1990→2000 2000→2010 2010→2015 
 PERCENTAGE CHANGE 

IN POPULATION 
DISTRIBUTION VIA 

“REPLACEMENT” BY 
YOUNGER COHORTS 

 PERCENTAGE CHANGE 
IN POPULATION  

DISTRIBUTION VIA 
“REPLACEMENT” BY  
YOUNGER COHORTS 

 PERCENTAGE CHANGE 
IN POPULATION 

DISTRIBUTION VIA 
“REPLACEMENT” BY 
YOUNGER COHORTS 

15-19 -.088  [+.015] -.203  [-.118] +.217  [+.104] 
20-24 -.212  [-.237] -.139  [-.316] -.423  [-.522] 
25-29 -.111  [-.074] -.115  [-.102] -.113  [+.208] 
30-34 -.155  [+.021] -.198  [+.046] +.038  [-.073] 
35-39 -.035  [-.031] -.059  [+.030] -.257  [-.032] 
40-44 +.146  [+.043] -.177  [+.015] +.525  [+.481] 

 

                                                        
1 Data was not available in 1990 for municipalities with less than 2,500 residents and thus only the Muncy 
Borough and Muncy Creek Township are included in this table.  In Table 4 all municipalities are included for 2000→2010 

and 2010→2015.   
 
2 Numbers in square brackets are net-migration 



Table 4 
 

Population Distribution and Change via Cohort Replacement for the  
Reproductive Female Population in the Muncy School District:  2000-20151 

 
Age Cohort Female Population 
 2000 2010 2015 

15-19 246 204 244 
20-24 174 149 92 
25-29 223 208 181 
30-34 230 183 185 
35-39 260 233 204 
40-44 292 241 327 

 
Age 
Cohort 

2000→2010 2010→2015 
POPULATION  

DISTRIBUTION CHANGE VIA 
“REPLACEMENT” BY  
YOUNGER COHORTS 

POPULATION  
DISTRIBUTION CHANGE VIA 

“REPLACEMENT” BY  
YOUNGER COHORTS 

15-19                42  [-2] +40  [+22] 
20-24 -25  [-73]  -57  [-112]   
25-29 -15  [-38] -27  [+32] 
30-34 -47  [+9]   +2  [-23] 
35-39  -27  [+10] -29  [+21] 
40-44 -51  [+11] +86  [+94] 

 
Age 
Cohort 

2000→2010 2010→2015 
 PERCENTAGE CHANGE 

IN POPULATION  
DISTRIBUTION VIA 

“REPLACEMENT” BY  
YOUNGER COHORTS 

 PERCENTAGE CHANGE 
IN POPULATION 

DISTRIBUTION VIA 
“REPLACEMENT” BY 
YOUNGER COHORTS 

15-19 -.171  [-1%] +.196  [-10%] 
20-24  -.144  [-33%] -.383  [-55%] 
25-29  -.067  [-15%]           -.130 [+21%] 
30-34 -.204  [+5%] +.011  [-11%] 
35-39 -.104  [+4%] -.124  [+11%] 
40-44 -.175  [+5%] +.357  [+40%] 

 

                                                        
1 Numbers and % in parentheses refer to net-migration. 



Table 51 
 

SHIFTS IN AGE COHORTS OF FEMALES IN THE UNITED STATES 
IN PENNSYLVANIA AND LYCOMING COUNTY: 1990-2010 

 
 United States Pennsylvania Lycoming County 
 19902 2000 2010 1990 2000 2010 1990 2000 2010 
0-4 8962 9365 9882 387926 355356 356322 3994 3197 3106 
5-9 8837 10026 9959 383947 403701 369276 4189 3730 3296 

10-14 8347 10008 10097 368709 420247 385924 3912 4105 3264 
15-19 8651 9829 10736 402320 417294 442601 4112 4287 3857 
20-24 9345 9276 10572 432692 373203 432260 3974 3595 3926 
25-29 10617 9583 10466 503220 366399 388958 4462 3370 3501 
30-34 10986 10189 9966 466320 417281 364911 4978 3799 3097 
35-39 10061 11388 10138 418201 482595 384115 4672 4666 3451 
40-44 8924 11313 10497 337594 504367 429693 4136 4906 3840         

 
 

CHANGE BY AGE COHORT ACROSS TIME3 
 

 United States Pennsylvania  Lycoming County 
 x(2000)-x(1990) x(2010)-x(2000) x(2000)-x(1990)    x(2010)-x(2000) x(2000)-x(1990) x(2010)-x(2000) 

0-4 +403k  (+4.5%) +517k (+5.5%) -32570     (-8.4%) +966   (+0.3%) -797 (-20%) -91 (-3%) 
5-9 +1189k(+13.5%) -67k  (-0.7%) +19754    (+5.1%) -34425    (-8.5%) -459 (-11%) -434 (-11%) 

10-14 +1661k(+19.9%) +89k (+0.9%) +51538(  +14.0%) -34323    (-8.2%) +193 (+5%) -841 (-20%) 
15-19 +1178k +13.6%) +907k (+9.3%) +14974    (+3.7%) +25307   (+6.1%) +175 (+4%) -430 (-10%) 
20-24      -69k   (-0.7%) +1296k(+14.0%) -59489   (-13.7%) +59057 (+15.8%) -379 (-10%) +331 (+9%) 
25-29 -1034k   (-9.7%) +883k  (+9.2%) -136821   (-27.2%) +22559   (+6.2%) -1092 (-24%) +131 (+4%) 
30-34 -797k   (-7.3%) -223k   (-2.3%) -49039   (-10.5%) -52370  (-12.6%) -1179 (-24%) -702 (-18%) 
35-39 +1327k(+13.2%) -1250k (-11.0%) +64394  (+15.4%) -98480  (-20.4%) -6 (-0%) -1215 (-26%) 
40-44 +2389k(+26.8%) -816k   (-7.2%) +166773 (+49.4%) -74674  (-14.8%) +770 (+19%) -1066 (-22%) 

                                                        
1 Sources:  (1) 1990, 2000 and 2010 Data:  U.S Census Bureau, Decennial Census 
2 In thousands e.g., 8,962 is 8,962,000 or 8.962 million 
3 Cross-Sectionally by Period; in other words, change (∆) in age group x in 1990 vs. 2000 for the same age group x 



                TABLE 5  (CONT’D) 
PAGE 2  

 
 

CHANGE WITHIN AGE COHORT ACROSS TIME4→NET MIGRATION 
 

 United States Pennsylvania Lycoming County 
 1990→2000 

X→X+105 
2000→2010 

X→X+10 
1990→2000 

X→X+10 
2000→2010 

X→X+10 
1990→2000 

X→X+10 
2000→2010 

X→X+10  
0-4       
5-9       

10-14 +1046K (+11.7%) +732K(+7.8%) +32321 (+8.3%) +30568   (+8.6%) +111 (+3%) +67 (+2%) 
15-19 +992K (+11.2%) +710K(+7.1%) +33347 (+8.9%) +38900   (+9.6%) +98 (+2%) +127 (+3%) 
20-24 +929K (+11.1%) +566K(+5.7%) -4494  (-1.2%) +12013   (+2.9%) -317 (-8%) -179 (-4%) 
25-29 +932K (+10.8%) +637K(+6.5%) -35921  (-8.9%)  -28335  (-6.8%) -742 (-18%) -786 (-18%) 
30-34 +844K   (+9.0%) +690K(+7.4%) -15411  (-3.6%)   -8292  (-2.2%) -175 (-4%) -498 (-14%) 
35-39 +771K   (+7.3%) +555K(+5.8%) -20625  (-4.1%) +17716  (+4.8%) +204 (+5%) +81 (+2%) 
40-44 +327K   (+3.0%) +308K(+3.0%) +38047  (-8.2%) +10412   (+2.5%) -72 (-1%) +41 (+1%) 

 

                                                        
4 Longitudinally following an age cohort over time, including net migration; in other words change (∆) in age cohort x in 1990 vs. age cohort x+10 in 2000 and for age 
cohort x in 2000 vs. age cohort x+10 in 2010.  The age cohorts include net migration. Here the X→X+10 data pertain to the x+10 age, ie the end population.       
5 For example, A) the female age cohort 0-4 in 1990 (8,962) compared to B) the female age cohort 10-14 in 2000 (1,008) that is, B-A 



 
Table 7 

 
Changes in Population Age Distribution for Residents Living in the Muncy 

School District Over the Past Decade Due to Migration vs. Cohort 
Replacement1:  2010 and 2015  

 
 

   Age 2010 
Pop 

Birth Years  2015 Pop Birth Years  ∆ Net Migration 
 & Aging 

∆ Cohort Replacement 

<5 409 2006-2010  437 2011-2015       +28 (+7%) 
5-9 419 2001-2005  251 2006-2010       -158 (-39%)    -168 (-40%) 

10-14 428 1996-2000 EB4 484 2001-2005        +65 (+16%)     +56 (+13%) 
15-19 424 1991-95 EB3 406 1996-2000 EB4       -22 (-5%)      -18 (-4%)     EB→EB 
20-24 303 1986-90 EB2 354 1991-95 EB3      -70 (-17%)     +51 (+17%)  EB→EB 
25-29 392 1981-85 EB1 329 1986-90 EB2      -26 (-9%)    -63 (-16%)    EB→EB 

30-34 386 1976-80 bb2 296 1981-85 EB1      -96 (-26%)    -90 (-23%)    EB→bb 

35-39 445 1971-75 bb1 405 1976-80  bb2     +19 (+5%)    -40 (-9%)      bb→bb 

40-44 465 1966-70 TC2 646 1971-75  bb1   +201 (+45%)  +181 (+39%) bb→TC2                                          

45-49 465 1961-65 BB4 445 1966-70  TC2      -20 (-4%)     -20 (-4%)    TC2 →BB 

50-54 549 1956-60 BB3 373 1961-65 BB4     -92 (-20%)   -176 (-32%)  BB→BB 

55-59 533 1951-55 BB2 373 1956-60 BB3   -176 (-32%)   -160 (-30%)  BB →BB  

60-64 476 1946-50 BB1 587 1951-55 BB2     +54 (+10%)  +117 (+25%)  BB→BB 

65-69 381 1941-45 TC1 463 1946-50 BB1     -13 (-3%)    +82 (+22%)    
70-74 300 1936-40 De2 399 1941-45 TC1    +18 (+5%)     +99 (+33%) 
75-79 257 1931-35 De1 362 1936-40 De2    +62 (+21%)   +105 (+41%) 
80-84 206 1926-30  266 1931-35 De1      +9 (+4%)    +60  (+29%) 
85+ 208 Pre 1926  257 Pre 1931          --------    +49  (+24%) 

Total 7,040   7,133       +93 (+1%) 
 

                                                        
1 Data Sources:   2010 US Decennial Census and 2015 American Community Survey (ACS) 5-year 
estimates 
 



Table 8 
 

Age Structural Change Process Across Time by 
Major Type of Population Cohort and 

Five-Year Increments in Time – 1990-2020 
 
 
 

Type of 
Cohort+ 1990 1995 2000 2005 2010 2015 2020 

EB3 <10 <10 <10 10-14 15-19 20-24 25-29 
EB2 <10 <10 10-14 15-19 20-24 25-29 30-34 
EB1 <10 10-14 15-19 20-24 25-29 30-34 35-39 
bb2 10-14 15-19 20-24 25-29 30-34 35-39 40-44 
bb1 15-19 20-24 25-29 30-34 35-39 40-44 45+ 
TC 20-24 25-29 30-34 35-39 40-44 45+ 45+ 
BB4 25-29 30-34 35-39 40-44 45+ 45+ 45+ 
BB3 30-34 35-39 40-44 45+ 45+ 45+ 45+ 
BB2 35-39 40-44 45+ 45+ 45+ 45+ 45+ 
BB1 40-44 45+ 45+ 45+ 45+ 45+ 45+ 

 

                                                        
+ EB:  Echol Boom, bb:  baby bust, TC:  Transition cohort between the baby boom 
and baby bust cohorts; BB:  Baby Boom. 
Also note that BB4 > TC > bb1 > bb2. 



Table 9 
 

Evidence of Net-Migration of Families with Preschool 
Children into the Muncy School District:   

1995-99, 2005-09 and 2010-14 
 

Panel A !995-99 
Column A 

2000 Census 
Children < 5 
Yrs. Of Age 

Column 
B 

Births 
1995-99 

Column C 
Net-Migration 
(Preschoolers) 

∆ (A-B) 

Column D 
Avg. No. of New Children 

per Year of Age (0-4) 

399 412 -13 -3/yr. 
 

Panel B 2005-09 
Column A 

2010 Census 
Children < 5 
Yrs. Of Age 

Column B 
Births 

2005-09 

Column C 
Net-Migration 
(Preschoolers) 

∆ (A-B) 

Column D 
Avg. No. of New Children 

per Year of Age (0-4) 

409 448 -39 -8/yr. 
 

Panel C 2010-14 
Column A 

2014 Census1 
Children < 5 
Yrs. Of Age 

Column B 
Births 

2010-14 

Column C 
Net-Migration 
(Preschoolers) 

∆ (A-B) 

Column D 
Avg. No. of New Children 

per Year of Age (0-4) 

437 352 +85 +17/yr. 
 

                                                 
1 American Community Survey (ACS) 



 
 
 
 

Table 10 
 

Muncy School District Retention Ratios 
and Birth-to-Kindergarten Ratio: 

2004-2007, 2008-2011 and 2012-20151 
 

 2004-2007 2008-2011 2012-2015 
K → G1 1.064 1.016  .938 

G1 → G2 .974 .973 1.068 
G2 → G3 1.010 1.066 .982 
G3 → G4 .994 1.000 1.006 
G4 → G5 .959 1.007 .997 
G5 → G6 .987 1.026 .997 
G6 → G7 1.026 1.013 1.000 
G7 → G8 1.003 1.009 1.045 
G8 → G9 1.024 1.003 1.003 

G9 → G10 .984 .953 .987 
G10 → G11 .968 .952 .946 
G11 → G12 .932 .940 .967 

    
Bt-5→K t

∗ .897 .980 1.025 
 

                                                           
1 Data for the retention ratios for 2004-2007 included student populations for 2004-2008—the beginning of school year 
enrollment (October); data for the retention ratios for 2008-2011 included student populations for 2008-2012—the 
beginning of school year enrollment (October); and data for the retention ratios for 2012-2015 included student 
populations for 2012-2016—the beginning of school year enrollment (October); the Birth-to-Kindergarten ratios use four-
year averages for (.75 x Birth at t-5) + (.25 x Birth at t-6) and Kindergarten enrollment at t; eg., the 2012-2015 header for 
B→K here refers to K in 2013--2016 and births from 2007-2011.  
 
  
 
 
 
         . 



Table 11 
 

Overall Net Migration for the Muncy School District Using Baseline 
 “Replacement” of Grade 12 Students in Year t-1 by Kindergarten Students in  

Year t:  2006-2015 
 

 A B C D E F 
 

Kt G12t-1 

∆1 
without 

migration1 

Total Student 
Populationt 

∆2
2 Net Migration3  

t=   2006-07 80 74 +6 1,059 +20 +14 
2007-08 59 70 -11 1,018 -41 -30 
2008-09 69 86 -17 1,002 -16 +1 
2009-10 93 86 +7 1,016 +14 +7 
2010-11 66 71 -5 997 -19 -14 
2011-12 89 78 +11 1,001 +4 -7 

2012-13 91 67 +24 1,025 +24 0 
2013-14 91 67 +24 1,007 -18 -42 
2014-15 87 73 +14 1,041 +34 +20 
2015-16 72 75 -3 1,027 -14 -11 
2016-17 79 67 +12 1,061 +34 +22 

       
Last 10 years: ∑ 2006-2015 +56 (-15)  +2 (-58)     -54 (-43) 
Last 5 years: ∑ 2011-2015 +71    +60 -11  

 

                                                        
1 ∆1 = Kt – G12t-1, i.e., assuming the counterfactual case of “what if” no one migrated; rather there was only G12 students exiting via graduation 
 and K students entering.  Thus the “net migration” pertains to year t-1. 
2 ∆2=Student Populationt – Student Populationt-1; in 2005 the total student population was 1,039. 
3 Net migration   is (∆2-∆1) where ∆2 is the change in actual or observed total students and ∆1 is the counterfactual “what if” case depicting would  
happen to the total student population with no migration—in or out.  Thus, the difference (∆2 - ∆1) is net migration. 



 
 

                                                                      Table 12A 
 

                  “Net Migration at the Elementary Level:  2006-2015 
 

 
Kt G6t-1 

∆1 
without 

migration1 

Total 
Student 

Populationt 

∆2
2 Net 

Migration3 

t  =     2006-07 80 70 +10 556 +25 +15 
2007-08 59 69 -10 516 -40 -30 
2008-09 69 86 -17 508 -8 +9 
2009-10 93 79 +14 549 +41 +27 
2010-11 66 72 -6 528 -21 -15 
2011-12 89 84 +5 536 +8 +3 
2012-13 91 82 +9 556 +20 +11 
2013-14 91 73 +18 559 +3 -15 
2014-15 87 62 +25 598 +39 +14 
2015-16 72 79 -7 586 -12 -5 
2016-17 79 95 -16 582 -4 +12 

     
Last 10 years:  ∑ 2006-2015    +15 (-14)  +26 (-20) +11 (-6) 

Last 5 years:  ∑ 2011-2015 +29  +46 +17 
 

                                                        
1 ∆1 = Kt – G6t-1 
2 ∆2=Elementary Student Populationt – Elementary Student Populationt-1; in 2005 the total Elementary (K-G6) student population was 531. 
3 The basic equation for net migration is (∆2-∆1); that is, the actual change in elementary student population minus what it would have been  
without migration, i.e., replacing the G6 population at t-1 who move up to the Jr/Sr High School by t with the new entrants at K in t and  
with all other grades having all students staying and moving up one grade.  The difference (∆2 - ∆1) is the net migration that occurred. 
 
 



 
 

Table 12B 
 

“Net Migration” at the Jr/Sr High School∗Level:  2006-2015 
 

 
G6t-1 G12t-1 

∆1 
without 

migration1 

Jr/Sr High School 
Student 

Populationt 

∆2
2 Net Migration3 

t= 2006-07                                                                                                                                                                                                                       70 74 -4 503 -5 -1 
2007-08 69 70 -1 502 -1 0 
2008-09 86 86 0 494 -8 -8 
2009-10 79 86 -7 467 -27 -20 
2010-11 72 71 +1 469 +2 +1 
2011-12 84 78 +6 465 -4 -10 
2012-13 82 67 +15 469 +4 -11 
2013-14 73 67 +6 448 -21 -27 
2014-15 62 73 -11 443 -5 +6 
2015-16 79 75 +4 437 -6 -10 
2016-17 95 67 +28 479 +42 +14 

       
Last 10 years:  ∑ 2006-2015      +41 (-1)     -24 (-38)     -65  (-37) 

Last 5 years:  ∑ 2011-2015         +42  +14           -28 
 

                                                        
 
1 ∆1 = G6t-1 – G12t-1 
2 ∆2=Jr/Sr High School Populationt – Jr/Sr High Student Populationt-1; in 2005 the Jr/Sr High School student population was 508. 
3 Net migration is ∆2-∆1      

. 



Table 13 
 

Total Student Enrollment in the  
Muncy School District   

by Year and Level:  2004-20161 
 

School Yr. Elementary Junior/Senior 
 High School Total 

2004 544 516 1,060 
2005 531 508 1,039 
2006 556 503 1,059 
2007 516 502 1,018 
2008 508 494 1,002 
2009 549 467 1,016 
2010 528 469 997 
2011 536 465 1,001 
2012 556 469 1,025 
2013 559 448 1,007 
2014 598 443 1,041 
2015 590 437 1,027 
2016 582 479 1,061 

    
∆ 2004-2006 +12 -13 -1 
∆ 2006-2011 -20 -38 -58 
∆ 2012-2016 +46 +14 +60 

 

                                                 
1 Source:  Pennsylvania Department of Education  (2004-2014); Muncy SD (2015 and 
2016); peak enrollment is shown in Bold italics 



Table 14 
 

Overall Alternative Schooling by Type of Alternative 
2010- 2015 

 
 

 Home 
Schooled 

Cyber 
Charter1 

Private/ 
Parochial  Σ#12 Σ#23 

2010 16 12 (24/12) 17 57 45 
2011 14 14 (25/11) 16 55 44 
2012 11    19 (24/5) 15 50 45 
2013 8    28 (31/3) 15 54 51 
2014 9    22 (30/8) 10 49 41 
2015 19    22 (36/14) 9 56 50 

 

                                                        
1 The numbers in the parentheses are (1) total “ever enrolled’ in the cyber charter 
school in the school year and (2) denotes the number enrolled from date of 
enrollment to the end of the school year.  For example, for 2015 we have 22 (36/14) 
where the 36 students pertain to (1) “ever enrolled”, the 14 students pertain to 
those who enrolled in a cyber charter and then withdrew during the school year, 
leaving the difference (in this case 36 – 14 =22) as 22 students who enrolled & then 
remain enrolled at the end of the school year. 
2 Total includes all 3 types of alternative schooling and “ever enrolled” in a cyber 
charter during the school year—the 1st number in the parentheses in column 3. 
3 Total includes all 3 types of alternate schooling , and for column 3 students who 
enrolled and did not withdraw from a cyber charer school during the school year—
the number outside the parentheses in the cyber column. 



                                         Table 15A 
 

                 Home Schooled Students by Year & Level 
 

  
Yr. Elementary Junior/Senior 

High School Σ 
2010 0 16 16 
2011 0 14 14 
2012 0 11 11 
2013 0 8 8 
2014 0 9 9 
2015 8 11 19 



                                         Table 15B 
 

                   Cyber Charter Students1 by Year & Level 
 

 

                                                        
1 The numbers in the parentheses are (1) total “ever enrolled’ in the cyber charter 
school in the school year and (2) denotes the number enrolled from date of 
enrollment to the end of the school year.  For example, for 2015 we have 22 (36/14) 
where the 36 students pertain to (1) “ever enrolled”, the 14 students pertain to 
those who enrolled in a cyber charter and then withdrew during the school year, 
leaving the difference (in this case 36 – 14 =22) as 22 students who enrolled & then 
remain enrolled at the end of the school year. 
 

 
Yr. Elementary Junior/Senior 

High School Σ 
2010 2 (3/1) 10 (21/11) 12 (24/12) 
2011 1 (1/0) 13 (24/11) 14 (25/11) 
2012 3 (3/0)    16 (21/5)  19 (24/5) 
2013 4 (4/0) 24 (27/3)  28 (31/3) 
2014 3 (3/0) 19 (27/8)  22 (30/8) 
2015 0 (3/3)   22 (33/11)  22 (36/14) 



                                        Table 15C 
 

              Private/Parochial Students by Year & Level 
 

  
Yr. Elementary Junior/Senior 

High School Σ 
2010 11 6 17 
2011 10 6 16 
2012 8 7 15 
2013 9 6 15 
2014 3 7 10 
2015 3 6 9 



Table 16 
 

                                     New Housing Development 1996-2015 
(Number of Building Permits Issued/Year)1 

 
 Muncy Borough Muncy Township  Muncy Creek Township ∑ 

1996 5 (estimated) NA 3 8 
1997 1+ 35 =36 NA 7 8 + 35 =43 
1998 0 NA 28 28 
1999 2 NA 5 7 
2000 2 NA 30 32 

2001 0 NA 23 23 
2002 0 NA 8 8 
2003 0 7 13 20 
2004 1 7 (estimated) NA 8 
2005 2 7 8 17 

2006 2 5   [5]             10 17 
2007 0 2  [2]    12   [10] 14  [12] 
2008 0 1  [3] 10 + 6 =16   [21] 11 + 6 =17  [24] 
2009 0 2  [2]    7   [6] 9  [8] 
2010 0 5  [2]    11   [10] 16  [12] 

2011 1 2  [4] 8   [8] 10  [12] 
2012 0    [0] 0  [2]   16   [15] 16  [17] 
2013 0    [1] 1  [1] 15   [13] 16  [15] 
2014 0    [0] 0  [1] 9   [15] 9  [16] 
2015      16   [0] 0  [0] 3   [11] 19  [11] 

     
1996-2000 10 + 35 = 45  NA 73 83 +35 =118 
2001-2005 3 21 52 76 
2006-2010 2 15  [14]        50 + 6 = 56  [57] 67 + 6 =73  [73] 
2011-2015 16  [1] 3  [8]                51  [62]          70  [71]  

Total 31 + 35 = 66   39   226 + 6 = 232 337 
 

                                                 
1 US Census:  housing permits by municipality; the numbers in brackets are directly from the municipality (Muncy Township) or from  
Code Inspections, Inc., the contractor for building permits in Muncy Borough and Muncy Creek Township.  For the sums by row or column, where the municipal 
numbers were unknown, such as in 2006 for Muncy and Muncy Creek Townships, we have used the census numbers for 5-yr. compsrasbility. 



Table 17 
 

 
Muncy School District Forecasts per Grade: 

2017-2026 Fertility/Aging/Embedded Growth Scenario with 
Current Retention and Birth to Kindergarten Ratios and 

Current Fertility Levels 
[Scenario I]1 

 
 

 K G1 G2 G3 G4 G5 G6 Total 
K→G6 G7 G8 G9 G10 G11 G12 Total 

G7 → G12 
Total 

K → G12 
2016 79 72 89 85 89 95 73 582 101 87 63 80 71 77 479 1,061 
2017 75 74 77 87 86 89 95 583 73 106 87 62 76 69 473 1,056 
2018 72 70 79 76 88 86 89 560 95 76 106 86 59 73 495 1,055 
2019 71 68 75 78 76 88 86 542 89 99 76 105 81 57 507 1,049 
2020 79 67 73 74 78 76 88 535 86 93 99 75 99 78 530 1,065 
2021 74 74 72 72 74 78 76 520 88 90 93 98 71 96 536 1,056 
2022 74 69 79 71 72 74 78 517 76 91 90 92 93 69 511 1,028 
2023 74 69 74 78 71 72 74 512 78 79 91 89 87 90 514 1,026 
2024 74 69 74 73 78 71 72 511 74 82 79 90 84 84 493 1,004 
2025 74 69 74 73 73 78 71 512 72 77 82 78 85 81 475 987 
2026 74 69 74 73 73 73 78 514 71 75 77 81 74 82 460 974 

 
 

 2016 2021 2026 ∆2021-2016 ∆2026-2021 ∆2026-2016 
K→G6 582 520 514 -62 -6 -68 
G7→G12 479 536 460 +57 -76 -19 
Total 1,061 1,056 974 -5 -82 -87 

 
                                                 
1 This scenario uses the following parameters:  (1) Baseline four-year retention ratios (2012-2015), as shown in Table 10; (2) Birth at t-5 to K enrollment 
ratio of 1.025; this is derived as follows: (a) a baseline .75 (t-5 Births) + .25 (t-6 Births) for births in years 2007-2011 and 2013-2016 K enrollments.  For 
years 2017-2020, observed births in 2011-2015 in the Muncy School District were used.  For years 2021-2026, the average number of births for  
2011-2015 was used (72); see Table 1. 
 



Table 18 
 

 
Muncy School District Forecasts per Grade: 

2017-2026 Fertility/Aging/Embedded Growth Scenario with 
Current Retention and Birth to Kindergarten Ratios and 

Higher Fertility Levels 
[Scenario II]1 

 
 

 K G1 G2 G3 G4 G5 G6 Total 
K→G6 G7 G8 G9 G10 G11 G12 Total 

G7 → G12 
Total 

K → G12 
2016 79 72 89 85 89 95 73 582 101 87 63 80 71 77 479 1,061 
2017 75 74 77 87 86 89 95 583 73 106 87 62 76 69 473 1,056 
2018 72 70 79 76 88 86 89 560 95 76 106 86 59 73 495 1,055 
2019 71 68 75 78 76 88 86 542 89 99 76 105 81 57 507 1,049 
2020 79 67 73 74 78 76 88 535 86 93 99 75 99 78 530 1,065 
2021 84 74 72 72 74 78 76 530 88 90 93 98 71 96 536 1,066 
2022 84 79 79 71 72 74 78 537 76 91 90 92 93 69 511 1,048 
2023 84 79 84 78 71 72 74 542 78 79 91 89 87 90 514 1,056 
2024 84 79 84 82 78 71 72 550 74 82 79 90 84 84 493 1,043 
2025 84 79 84 82 82 78 71 560 72 77 82 78 85 81 475 1,035 
2026 84 79 84 82 82 82 78 571 71 75 77 81 74 82 460 1,031 

 
 

 2016 2021 2026 ∆2021-2016 ∆2026-2021 ∆2026-2016 
K→G6 582 530 571 -52 +41 -11 
G7→G12 479 536 460 +57 -76 -19 
Total 1,061 1,066 1,031 +5 -35 -30 

 
                                                 
1 This scenario uses the following parameters:  (1) Baseline four-year retention ratios (2012-2015), as shown in Table 10; (2) Birth at t-5 to K enrollment 
ratio of 1.025; this is derived as follows: (a) a baseline .75 (t-5 Births) + .25 (t-6 Births) for births in years 2007-2011 and 2013-2016 K enrollments.  For 
years 2017-2020, observed births in 2011-2015 in the Muncy School District were used.  For years 2021-2026, we assumed that fertility increased from 
72/yr. to 82/yr. In 2015, births were, in fact, 82. Here we assume that the average number of births will remain at 82 from 2021 to 2026. 



Table 19 
 

 
Muncy School District Forecasts per Grade: 

2017-2026 Fertility/Aging/Embedded Growth Scenario with 
Current Retention and Birth to Kindergarten Ratios and 

Much Higher Fertility Levels 
[Scenario III]1 

 
 

 K G1 G2 G3 G4 G5 G6 Total 
K→G6 G7 G8 G9 G10 G11 G12 Total 

G7 → G12 
Total 

K → G12 
2016 79 72 89 85 89 95 73 582 101 87 63 80 71 77 479 1,061 
2017 75 74 77 87 86 89 95 583 73 106 87 62 76 69 473 1,056 
2018 72 70 79 76 88 86 89 560 95 76 106 86 59 73 495 1,055 
2019 71 68 75 78 76 88 86 542 89 99 76 105 81 57 507 1,049 
2020 79 67 73 74 78 76 88 535 86 93 99 75 99 78 530 1,065 
2021 92 74 72 72 74 78 76 538 88 90 93 98 71 96 536 1,074 
2022 92 86 79 71 72 74 78 552 76 91 90 92 93 69 511 1,063 
2023 92 86 92 78 71 72 74 565 78 79 91 89 87 90 514 1,079 
2024 92 86 92 90 78 71 72 581 74 82 79 90 84 84 493 1,074 
2025 92 86 92 90 91 78 71 600 72 77 82 78 85 81 475 1,075 
2026 92 86 92 90 91 91 78 620 71 75 77 81 74 82 460  1,080 

 
 

 2016 2021 2026 ∆2021-2016 ∆2026-2021 ∆2026-2016 
K→G6 582 538 620 -44 +82 +38 
G7→G12 479 536 460 +57 -76 -19 
Total 1,061 1,074 1,080 +13 +6 +19 

 
                                                 
1 This scenario uses the following parameters:  (1) Baseline four-year retention ratios (2012-2015), as shown in Table 10; (2) Birth at t-5 to K enrollment 
ratio of 1.025; this is derived as follows: (a) a baseline .75 (t-5 Births) + .25 (t-6 Births) for births in years 2007-2011 and 2013-2016 K enrollments.  For 
years 2017-2020, observed births in 2011-2015 in the Muncy School District were used.  For years 2021-2026, the average number of births was assumed 
to increase to 90/yr. See the text. 
 



Table 20 
 

 
Muncy School District Forecasts per Grade: 

2017-2026 Fertility/Aging/Embedded Growth Scenario with 
Current Retention and Birth to Kindergarten Ratios and 

Lower Fertility Levels 
[Scenario IV]1 

 
 

 K G1 G2 G3 G4 G5 G6 Total 
K→G6 G7 G8 G9 G10 G11 G12 Total 

G7 → G12 
Total 

K → G12 
2016 79 72 89 85 89 95 73 582 101 87 63 80 71 77 479 1,061 
2017 75 74 77 87 86 89 95 583 73 106 87 62 76 69 473 1,056 
2018 72 70 79 76 88 86 89 560 95 76 106 86 59 73 495 1,055 
2019 71 68 75 78 76 88 86 542 89 99 76 105 81 57 507 1,049 
2020 79 67 73 74 78 76 88 535 86 93 99 75 99 78 530 1,065 
2021 64 74 72 72 74 78 76 510 88 90 93 98 71 96 536 1,046 
2022 64 60 79 71 72 74 78 498 76 91 90 92 93 69 511 1,009 
2023 64 60 64 78 71 72 74 483 78 79 91 89 87 90 514 997 
2024 64 60 64 63 78 71 72 472 74 82 79 90 84 84 493 965 
2025 64 60 64 63 63 78 71 463 72 77 82 78 85 81 475 938 
2026 64 60 64 63 63 63 78 455 71 75 77 81 74 82 460 915 

 
 

 2016 2021 2026 ∆2021-2016 ∆2026-2021 ∆2026-2016 
K→G6 582 510 455 -72 -55 -127 
G7→G12 479 536 460 +57 -76 -19 
Total 1,061 1,046 915 -15 -131 -146 

 
                                                 
1 This scenario uses the following parameters:  (1) Baseline four-year retention ratios (2012-2015), as shown in Table 10; (2) Birth at t-5 to K enrollment 
ratio of 1.025; this is derived as follows: (a) a baseline .75 (t-5 Births) + .25 (t-6 Births) for births in years 2007-2011 and 2013-2016 K enrollments.  For 
years 2017-2020, observed births in 2011-2015 in the Muncy School District were used.  For years 2021-2026, the average number of births was assumed 
to decrease to 62/yr.  
 



Table 21 
 

 
Muncy School District Forecasts per Grade: 

2017-2026 Fertility/Aging/Embedded Growth Scenario with 
Current Retention and Birth to Kindergarten Ratios, 

Current Fertility Levels and Net In-Migration of Preschoolers 
[Scenario V]1 

 
 

 K G1 G2 G3 G4 G5 G6 Total 
K→G6 G7 G8 G9 G10 G11 G12 Total 

G7 → G12 
Total 

K → G12 
2016 79 72 89 85 89 95 73 582 101 87 63 80 71 77 479 1,061 
2017 81 74 77 87 86 89 95 589 73 106 87 62 76 69 473 1,062 
2018 78 76 79 76 88 86 89 572 95 76 106 86 59 73 495 1,067 
2019 77 73 81 78 76 88 86 559 89 99 76 105 81 57 507 1,066 
2020 85 72 78 80 78 76 88 557 86 93 99 75 99 78 530 1,087 
2021 80 80 77 77 80 78 76 548 88 90 93 98 71 96 536 1,084 
2022 80 75 85 76 77 80 78 551 76 92 90 92 93 69 512 1,056 
2023 80 75 80 83 76 77 80 551 78 79 92 89 87 90 515 1,066 
2024 80 75 80 79 83 76 77 550 80 82 79 91 84 84 500 1,050 
2025 80 75 80 79 79 83 76 552 77 84 82 78 86 81 488 1,040 
2026 80 75 80 79 79 79 83 555 76 80 84 81 74 83 478 1,033 

 
 

 2016 2021 2026 ∆2021-2016 ∆2026-2021 ∆2026-2016 
K→G6 582 548 555 -34 +7 -27 
G7→G12 479 536 478 +57 -58 -1 
Total 1,061 1,084 1,033 +23 -51 -28 

 
                                                 
1 This scenario uses the following parameters:  (1) Baseline four-year retention ratios (2011-2014), as shown in Table 10; (2) Birth at t-5 to K enrollment 
ratio of 1.000 versus the 1.025 used in Scenarios I - IV; this is due to the direct entry of 8 K preschoolers per year; see below.  For years 2017-2020, 
observed births in 2011-2015 in the Muncy School District were used.  For years 2021-2026, the average number of births for 2011-2015 was used (72); 
see Table 1. Additionally, we assumed that each year had 8 preschoolers enroll in K who moved in after they were born. The number 8 stems from ½ of 
the net in-migration of preschoolers—17/yr. for 2010-2015; see Table 9. These additional in-migrants are assumed to begin entering K in 2017. 



Table 22 
 

 
Muncy School District Forecasts per Grade: 

2017-2026 Fertility/Aging/Embedded Growth Scenario with 
Current Retention and Birth to Kindergarten Ratios, 

Higher Fertility Levels and Net In-Migration of Preschoolers 
[Scenario VI]1 

 
 

 K G1 G2 G3 G4 G5 G6 Total 
K→G6 G7 G8 G9 G10 G11 G12 Total 

G7 → G12 
Total 

K → G12 
2016 79 72 89 85 89 95 73 582 101 87 63 80 71 77 479 1,061 
2017 81 74 77 87 86 89 95 589 73 106 87 62 76 69 473 1,062 
2018 78 76 79 76 88 86 89 572 95 76 106 86 59 73 495 1,067 
2019 77 73 81 78 76 88 86 559 89 99 76 105 81 57 507 1,066 
2020 85 72 78 80 78 76 88 557 86 93 99 75 99 78 530 1,087 
2021 90 80 77 77 80 78 76 558 88 90 93 98 71 96 536 1,094 
2022 90 84 85 76 77 80 78 570 76 92 90 92 93 69 512 1,082 
2023 90 84 90 83 76 77 80 580 78 79 92 89 87 90 515 1,095 
2024 90 84 90 88 83 76 77 588 80 82 79 91 84 84 500 1,088 
2025 90 84 90 88 89 83 76 600 77 84 82 78 86 81 488 1,088 
2026 90 84 90 88 89 89 83 613 76 80 84 81 74 83 478 1,091 

 
 

 2016 2021 2026 ∆2021-2016 ∆2026-2021 ∆2026-2016 
K→G6 582 558 613 --24 +55 +31 
G7→G12 479 536 478 +57 -58 -1 
Total 1,061 1,094 1,091 +33 -3 +30 

 
                                                 
1 This scenario uses the following parameters:  (1) Baseline four-year retention ratios (2011-2014), as shown in Table 10; (2) Birth at t-5 to K enrollment 
ratio of 1.000 versus the 1.025 used in Scenarios I - IV; this is due to the direct entry of 8 K preschoolers per year; see below.  For years 2017-2020, 
observed births in 2011-2015 in the Muncy School District were used.  For years 2021-2026, the average number of births for 2016-2021 was assumed to 
increase to 82/yr, as may be observed for the latest year, 2015; see Table 1. Additionally, we assumed that each year had 8 preschoolers enroll in K who 
moved in after they were born. The number 8 stems from ½ of the net in-migration of preschoolers—17/yr. for 2010-2015; see Table 9. These additional 
in-migrants are assumed to begin entering K in 2017. 
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