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Thank you Christine, for inviting me to speak to your class on the topic of projections.

In this course, you’ve learned about calculating the building blocks that underpin population projections:
life tables (which provide us with survival rates);
fertility rates;
migration rates.

What I hope to address today is what happens when you put all those pieces together and produce projections that are released to the world:
Relying on my direct experience doing population projections over the past 15 years;
And also as an observer of the projections processes in other states, at the U.S. level and a little bit at the global level.
More a “survey of the field” lecture, not too technical, but more at the decision making process of projecting population.
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APL is located in the Dept. of Community & Environmental Sociology in CALS
8 full time research and outreach staff; KJC is faculty director

Demographic Data Providers and Facilitators 

Key concepts as “applied demographers:”
 Assisting with the interpretation of data, OR developing data such as estimates and projections to inform public policy and practice;
Helping people understand the relationship between data and  place.
Example: School districts hire us to create enrollment projections;
Those projections help to bolster a local school board’s case (or not) for a funding referendum to pay for new buildings or upgrades;
We inform the process, but don’t make the policy recommendation.











Applied Demography
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Applied demography shows up (quietly) in a lot of popular literature:
Here are three articles on different demographic subjects that, underneath the surface, rely on applied demography techniques.

I often describe applied demographers as the “denominator people.” Quite often, when you see some published rate—whether estimated or forecasted—it’s  calculated on a per capita or other population basis. And someone had to come up with that denominator to make calculating that rate possible.

(Obviously, in some cases, applied demographers are also coming up with the numerators, either through enumeration, estimation or projection.)


Population Projections and Policy
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As I described, applied demography is focused on producing products for decision-makers.
Projections are one of those products, and
while I’d like to think of their production as being a straightforward quantitative process only,
they’re subject to interpretations, not all of which I would necessarily agree with.
For example, headline writers do seem to like the word “storm.”

Demographic products—whether projections or estimates—are going largely into non-statistical hands. Part of the process of generating the demographic products is to present them in non-technical language, as much as possible, for the general public and policy types.


The Future is... Qualitative?
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Part of life as a quantitative person is that few people view the future through the same lens as I do.

Here’s an interesting take on the future: a New York Times Magazine cover with this “Wheel of Fortune” concept of selecting what the future will be.
 
Nowhere is there a quantitative answer to select!

Most people attach qualitative values to the future, not usually quantitative ones.


The Future is... Qualitative

White Deaths Exceed Births in a
Majority of U.S. States

Figure 1: Number of Births and Deaths Among Whites in the United
States, 1999 to 2016

BROOKINGS

ber of Births or Deaths

The US will become ‘minority white’ in
2045, Census projects —,

Youthful minorities are the er

Ele New Hork Eimes

Why the Announcement of a Looming White
Minority Makes Demographers Nervous

William H. Frey - Wednesday, March 14, 2018 i
[~
d k
i or Disease Control
1
o

alifornia, of the



Presenter Notes
Presentation Notes
TITLE LOADS AUTOMATICALLY.
PHOTOS LOAD ON CLICKS.

More recently,
Stories and headlines like this…
and this… (from the mouths of demographers)…
Helped to feed this.

So what may seem like straightforward quantitative observations and predictions result in qualitative outcomes that should give demographers pause.

Recent NY Times article about “nervous demographers”—maybe CB shouldn’t be making projections on what are socially-constructed race and ethnic origin categories.


Population Projections: Past Experience, Future Patterns

More Science, Less Art | More Art, Less Science
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Focusing on the process of creating projections: 

It’s important to recognize that population work, projections in particular, involves a computational, and mental, dichotomy:
Past offers mostly science—it’s the calculation of base values and rates—but it’s not solely science:
 A demographer also needs to be able to interpret what’s there and tease out patterns and nuances that will impact the future;
Also be able to identify problems and inconsistencies in the data.


Switching to projections mode—and it’s a bit like flipping a mental switch—requires creative thinking to: 
figure out what’s reasonable and plausible to say about population in the future;
figure out the assumptions that will impact the rates underlying the numeric projections.


Population Projections: Assumptions at Each Step
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What I’d like to focus on now is on some of the “art:” the assumptions that applied demographers make for each of the components that go into projections.

I reproduced this figure from the Rowland text, which outlines the components of the traditional cohort-component method. I noticed it looks very clean and straightforward! 

What’s missing are the inputs and decisions being made by applied demographers, whether at the global, national, state and sub-state level. I’ll address some of these assumptions, and the difficulties that arise in trying to make assumptions, for each of these components.


Population Projections: Survival Rates
Past: Life Expectancy (U.S.)
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Starting with mortality rates, or survival rates when we’re calculating projections:

Historical pattern in U.S. life expectancy has been one of relatively steady rises
Males gradually catching up to females

A little bit of curve to these lines, but
If you laid a ruler on the starting and ending points, your intermediate values would be pretty close to a linear progression


Vintage 2013 Projections: Survival Rates
Life Expectancy (Wisconsin and U.S.)
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When we switch to projections mode, we feel reasonably safe in assuming that we may “carry on”:
Graph shows projected male and female survival rates, again at five year intervals:
Solid lines: Wisconsin
Dotted lines: U.S.

Differentials Wisconsin to U.S. remain fairly parallel

Wisconsin female-to-male differential decreases slightly
From 4.8 years at base point of 2005 (midpoint of last decade) to 4.2 years in 2040
Following historical pattern of past 40 years or so of male survival gaining faster than female survival


Vintage 2013 Projections: Survival Rates
The Past: Life Expectancy Change (County Level)
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Overall, there were more than 2.8 million U.S. deaths in 2017, or nearly
70,000 more than the previous vear, the Centers for Disease Control and
Prevention said Thursday. It was the most deaths in a single year since
the government began counting more than a century ago.
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But if we drill down below national and state level, things may not be quite so smooth in the life expectancy department.

In Wisconsin, at county level, life expectancy increased for all counties from the 1980s to the 1990s.
But from the 1990s to the 2000s, life expectancy fell in some counties:
While went up in 49 counties for both males and females;
Either male or female life expectancy fell in 16 counties;
Both male and female fell in 7 counties.

These differentials are also showing up for certain population sub-groups, as these headlines show.
And the most recent headline being that life expectancy nation-wide has fallen, in two of the past three years.

So a puzzler! (What I decided to do, in projections mode, was to raise life expectancy in all counties, but assume the rise will be slower in counties that have lower life expectancies, faster in counties with higher life expectancies.)



Population Projections: Survival Rates

Disruptive Events
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Finally, I should point out that applied demographers cannot predict disruptive events.

 In a sense, the science of population projections is relatively conservative.

This is an old data example, but I was having trouble locating a contemporaneous time series (and I don’t know if anyone has created a life table based on “The Walking Dead”) that would show this:

If we’d been sitting in a classroom about 100 years ago, in 1915 instead of 2018, musing about future population patterns, we wouldn’t have necessarily expected that:
In three years, deaths would spike up 20% in one year

(approx. 1,800 Wisconsinites died in WWI)
(approx. 8,400 Wisconsinites died of Spanish influenza)

So, even though on an abstract level, it’s likely that some disruptive event like a war or pandemic will cause a sudden demographic change over an extended time horizon, how would an applied demographer know where to put it? 


Population Projections: Assumptions at Each Step

Table 1 ‘
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Components of Change

Figure 12.2 Flow chart for cohort component projections.
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Now let’s turn to the next component: projected births, which are underpinned by fertility rates.



Births in Wisconsin, Projected vs. Actual
Births in 5-Year Periods, 2000-05, 2005-10, 2010-15

400,000

300,000

200,000

100,000

M Projected m Actual

0.6% diff.

2000-05

0.2% diff.

2005-10

3.9% diff.

2010-15



Presenter Notes
Presentation Notes
TITLES, GRAPH, 1ST 2 LABELS LOAD AUTOMATICALLY.
3RD LABEL LOADS WITH CLICK.

First, looking at predictions of the total number of births in the 2000s as compared to actual births, my efforts at prognosticating the total numbers looked very good.

I advanced to the next vintage of projections for Wisconsin thinking, “Good, I’ve got one piece of the population projection puzzle pretty well figured out.”

Then for 2010-2015—oops!--about 13,000 fewer than projected across the five years, or about 4% underprojected.
Not a huge difference apparently--
but births in particular have a big effect because they essentially carry through the entire 30-year projection time horizon.
Especially when we get out to 2030-2040, there will be fewer Wisconsin residents entering their child-bearing years
Although there could be a surge in migration that would help to mitigate this early deficit.


Vintage 2013 Projections: Fertility
The Past: Fertility Rates (Wisconsin)

Wisconsin Total Fertility Rate, Annual, 2000 - 2015
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Here are TFRs for each year from 2000 through 2010.

Distinct decline in TFR in recessionary years over the past decade.

But there was a rebound following 2001-2002 recession, so no problem to expect a rebound following Great Recession. Right?

Maybe not… Through 2015, Wisconsin’s TFR has been bumping along at a very low rate for 5 years.



Fertility Decline in the U.S.
Will the Fertility Rate Recover?

ACTUAL BIRTHS COMPARED TO BIRTHS USING 2007 BIRTH RATES, 2007 TO 2017
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Looking at the national scale, here’s an interesting graphic from Ken Johnson, a professor and demographer at UNH.

He calculated the potential number of annual births since 2007, had age-specific fertility rates held constant.

 Then charted the actual births to conclude that there have been 4.8 million fewer births in the past 10 years.
Equivalent to 1¼ years of births.


Difficult to tell YET whether we are dealing with a case of fertility foregone or forestalled.




Vintage 2013 Projections: Fertility
The Past: Rates (Wisconsin)
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One indication to see if some of those births are only forestalled is to observe the pattern of age-specific fertility rates across time

On this graph, I’ll bring in the ASFRs for Wisconsin in each of the last three Censal years to highlight the shifting pattern:
 1990
 2000
2010 and
2015

 Younger age groups have seen birth rates decline. Age 25-29, when peak fertility occurs, has more or less in a neutral zone for decades, and 

The older age groups have seen their fertility rates gradually increase. 

So these patterns are part of a long range of change in fertility, in Wisconsin and the U.S. 
The question is: Will the women who have been foregoing births in their 20s have higher rates of reproduction in their 30s, thus offsetting some of the current decline?




Population Projections: Nigeria
Different Fertility Assumptions = Big Differences
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So we’re already seeing that different patterns in present fertility rates can alter our predictions of future fertility rates, at the state and U.S. national level. 
At a global scale, what happens with fertility rates is a really big deal.

Here are two sets of projections for the country of Nigeria, Africa’s largest, by the UN’s Population Division, and by the Wittgenstein Centre in Vienna, Austria, which does a lot of global projections work related to climate change.

These are their current middle variants—they also have a menu of variants where they tweak various indicators—but you can see the gap out at 2100.

And notice the scale is in millions.
So we’re talking about a long-range difference of nearly 200 million people in one country.


Population Projections: Nigeria
Different Fertility Assumptions = Big Differences

Projected TFRs, Nigeria, to 2100, 5-Year Periods
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Here are the comparable middle-variant assumptions for the projected total fertility rates for Nigeria.

This small difference in fertility assumptions makes a huge difference down the road for a country that’s going to be as large as Nigeria.


Population Projections: Nigeria
Different Fertility Assumptions = Big Differences
Nigeria

Population (millions)

m Fopulation in 2015
= Population in 2060, average education expansion (Global Education Trend)
Population in 2060, no education expansion (Constant Enrollment Rate)

= Population in 2060, fast education expansion (Fast Track)
More Information

Note: Three scenaros of possible future development are presented here(1) the Global Education Trend (GET) or the
middle-of-the-road scenario is based on historical educational trends and implies sustained effort in increasing
education attainment; (2) the Constant Enrollment Rates (CER) scenario illustrates stagnation of progress, with constant
school enrollment rates;(3) the Fast Track (FT) scenario assumes that all countries follow the path of the most rapid
historical education expansion that was experienced in South Korea.
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Wittgenstein Centre has been doing some fascinating work of looking at fertility rates and education of women, and incorporating these scenarios explicitly into their work.

In Nigeria, there was interruption in female education in the 1980s, TFRs plateaued for 15 years.
Education for young women has resumed.

This graph shows Wittgenstein applying three different assumptions about female education rates. The difference between the lowest and highest at 2060 is nearly 75 million.


Population Projections: Assumptions at Each Step

Table 1 ‘
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Components of Change

Figure 12.2 Flow chart for cohort component projections.



Presenter Notes
Presentation Notes
ALL ELEMENTS LOAD AUTOMATICALLY.


Enough of fertility, what about migration, the third component?


Wisconsin Components of Change, Projected vs. Actual
5-Year Periods, 2000-05 & 2005-10
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Migration is always the hardest nut to crack in population projections.

Here’s the projected values versus actual results for Wisconsin in the 2000s:

I did OK with births and deaths in both 5-year periods.

Even net migration was reasonably decent in 2000-2005.

Net migration in the latter half of last decade? Not so good.

Completed projections in late 2007 before Great Recession began:
Some indication that economy and thus migration was slowing (2005-10 projected NMs were lower than projection for 2000-2005);
But still influenced by pattern of the early 2000s, expecting net migration to be positive.
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Population Projections: Net Migration
“Hedge Your Bets” Method
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Because of the difficulty in projecting net migration, most demographers use what I call a “hedge your bets” method. There are sort of two main flavors of this:

One is more or less setting a linear trending from a known period or periods and stretching it over several time intervals, then setting and sticking to a plateau target (RI, WA);

Others, like NY State, just say “Net Migration will be the same every five years forever.”

In Wisconsin, for the past few projections releases, we developed a bit more of a curvaceous future net migration pattern by employing a historically weighted trend—

but still we didn’t stray that far from orthodoxy.

And of course, the net migration projection for 2005-2010 was +60,000 and the actual net migration turned out to be -26,000, so both magnitude and direction were off the mark.


Vintage 2013 Projections: Migration
The Past: Net Migration by Year (Wisconsin)
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Inherently, we know the change in migration is not monolithic, but how to develop a model where we actually build in more variability? And variability that is methodologically defensible?

So as I was thinking about preparing a new set of projections after the 2010 Census, I thought:
The Demographic Services Center at the state, where I used to work before coming to the university, has been making annual population estimates for nearly 40 years;
Using annual birth and death data, I can back out the annual net migration for the state across at least 30 years;
Note this rather decent cyclical pattern.

I’ve added a polynomial trend line here to capture the cyclical pattern, and also to provide me with a formula for projecting forward 30 years.








Vintage 2013 Projections: Migration
The Past and Future: Net Migration by Year (Wisconsin)
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For the purposes of projections, I decided to use our historically weighted trending method for total net migration change across the 30-year projection horizon, but-

Continue the cyclical pattern, first in single-year increments, then—


Vintage 2013 Projections: Migration
The Future: Net Migration by 5 Years (Wisconsin)
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Consolidating to the five year intervals.
As you can see, it produces much more variability across time

(Computed estimated net migration for 4/2010 – 3/2015 = �-20,707)



Vintage 2013 Projections: Migration
The Past: Net Migration by Age (Wisconsin)
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One item about net migration that does tend to remain relatively constant is the pattern of net migration by age for a geography, what we call the net migration signature for an area.
Here are Wisconsin’s net migration signatures for the past three full decades

Net migration signatures, whether of the state or counties, tend to remain remarkably similar across time;
and even for both males and females.
What changes is the amplitude.



Population Projections: Net Migration Signatures
Net Migration by Age (New Hampshire)
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Here’s another example I found from the state of New Hampshire;
Remarkably consistent in pattern for 2000-05 and 2005-10.

At smaller geographic levels, there can be disruption in these patterns, particularly due to, say, a large prison opening or closing, a college or university expanding or contracting.
In projections mode, you can control for these large-scale changes—generally, removing them from your base populations—to get a truer sense of the migration-by-age patterns.


Population Projections and Policy
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To wrap up today, I did want to return to the “storm” thesis of demographic change—more generally, the relationship between population projections and policy decisions.

Maybe it just comes down to being a Lucy or a Linus:
Lucy being a declarative type;
Linus being a bit more hesitant about siding with disaster.


Population Projections and Policy:
Whither goest the Boomers?

Births in Wisconsin, 1941-1970
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The biggest demographic issue being faced—the “storm,” if you’re a Lucy type—is the life course of the Baby Boom population, generally recognized as those born 1946-1964 in the U.S. (which can vary slightly in other countries).

What’s going to happen now that all those little kids from the 1950s and 1960s are entering their retirement years?



Elements of the “Impending Storm”
The Future: Natural Increase (Wisconsin)
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For one thing, the rate of increase in deaths will outpace the rate of change in births.

Although deaths in Wisconsin are projected to not exceed births by 2040—

Natural increase will be gradually squeezed down to about 40,000 in last the five years of projections period, from 129,000 in the second half of last decade.


Elements of the “Impending Storm”
The Future: Net Migration by 5 Years (Wisconsin)
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Second, add on top of decreasing natural increase my increased variability in projected net migration:


Elements of the “Impending Storm”

The Future: Population Change (Wisconsin)
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And population gains in Wisconsin begin to really be squeezed downward beyond 2030 and particularly beyond 2035.

(And it turns out that estimated population growth for the first five years of this current decade was about 24,000 short of the projection.)
Components:
Births about 13,000 less than projected
Deaths about 6,000 higher than projected
So natural increase about 19,000 less than projected
Net migration about 5,000 less than projected


Elements of the “Impending Storm”
The Future: Population Change (Wisconsin) by Age

2010

2040

Numeric change, Numeric change,
2010-2040: +758,000 2010-2040: +42,000

Numeric change,
2010-2040: +4,800
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So the “storm” that worries the Wisconsin Taxpayers Alliance, and many others, is that there will be:
 a substantial shift in both the age distribution and the numbers;
a tiny increase in the traditional working-age population and a substantial one for traditional retiree ages.



The “Impending Storm” (maybe not)

— Purchasing Power Parity Converted GDP Chain per worker for United States
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Happy cow, happy life: Robots relieve dairy
farmers of a round-the-clock task

es down the floor in the room where two robots milk the farm's 120 cows on demand. Ms. Coehoor
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One concern I have with doomsayers is that they may not be taking into account that economic output per worker has been on a long upward increase for years, so growth will likely occur without an increase in traditional labor-force numbers;

And not to veer off into the realm of futurism too much, but this movie “Robot and Frank,” released in 2012, revolved around a robotic rather than human caretaker in the near future (as described in the movie).
Well, by 2016, well, robotic caretaking assistants were already in place.
Even one of the most grueling labor tasks, milking cows—where much of the labor has been done in the past 20 years by immigrants, legal or not—there are now robotic alternatives.


“Anv requesis?”
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So, through my talk today:

I hope I have provided some insight into the ways that the demographic principles and methods you’ve been learning this semester are applied in the effort to create population projections;

How, in spite of our desires to just produce the numbers, qualitative values are added on to them by others, and these qualitative outcomes need to be taken into consideration;

And, even if, in the future, you aren’t calculating life tables and migration rates and so forth in your work, that the principles and methods of applied demography are the foundation for a great deal of non-academic discussion of population change. 
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