You can Never Plan the Future by the Past

The title of this post is, of course, a famous quotation from Edmund Burke. This is a personal
account of an attempt to find an appropriate substitute for such a plan. My siblings and |
persuaded our parents that the best option for financing their long-term in-home care is via a
reverse-mortgage. At first glance, the problem seems fairly well-structured: Choose the best
reverse mortgage setup for my elderly parents. After all, this is the kind of problem for which
economists and actuaries claim to have appropriate methods.

There are two viable strategies for utilizing the loan from a reverse mortgage: Take out a line
of credit from which my parents can draw as they wish, or a tenured (fixed) schedule of
monthly payments to their nominated savings account. The line of credit (LOC) option’s
main attraction is its flexibility. However, the LOC runs out when the equity in my parents’
property is exhausted, whereas the tenured payments (TP) continue as long as they live in
their home. So if either of them is sufficiently long-lived then the TP could be the safer
option. On the other hand, the LOC may be more robust against unexpected expenses (e.g.,
medical emergencies or house repairs). Of course, one can opt for a mixture of TP and LOC.

So, this sounds like a standard optimization problem: What’s the optimal mix of TP and
LOC? Here we run into the first hurdle: “Optimal” by what criteria? One criterion is to
maximize the expected remaining equity in the property. This criterion might be appealing to
their offspring, but it doesn’t do my parents much good. Another criterion that should appeal
to my parents is maximizing the expected funds available to them. Fortunately, my siblings
and | are more concerned for our parents’ welfare than what we’d get from the equity, so
we’re happy to go with the second criterion. Nevertheless, it’s worth noting that this issue
poses a deeper problem in general—How would a family with interests in both criteria come
up with an appropriate weighting for each of them, especially if family members disagreed on
the importance of these criteria?

Meanwhile, having settled on an optimization criterion, the next step would seem to be
computing the expected payout to my parents for various mixtures of TP and LOC. But wait
a minute. Surely we also should be worried about the possibility that some financial exigency
could exhaust their funds altogether. So, we could arguably consider a third criterion:
Minimizing the probability of their running out of funds. So now we encounter a second
hurdle: How do we weigh up maximizing expected payout to our parents against the
likelihood that their funds could run out? It might seem as if maximizing payout would also
minimize that probability, but this is not necessarily so. A strategy that maximized expected
payout could also increase the variability of the available funds over time so that the
probability of ruin is increased.

Then there are the unknowns: How long our parents might live, what expenses they might
incur (e.g., medical or in-home care), inflation, the behaviour of the LIBOR index that
determines the interest rate on what is drawn down from the mortgage, and appreciation or
deprecation of the property value. It is possible to come up with plausible-looking models for
each of these by using standard statistical tools, and that’s exactly what I did.

| pulled down life-expectancy tables for American men and women born when my parents
were born, more than two decades of monthly data on inflation in the USA, a similar amount
of monthly data on the LIBOR, and likewise for real-estate values in the area where my
parents live. | fitted a several “lifetime” distributions to the relevant parts of the life-
expectancy tables to model the probability of my parents living 1, 2, 3, ... years longer given
that they have survived to their mid-80’s and arrived at a model that fitted the data very well.
| modeled the inflation, LIBOR and real-estate data with standard time-series (ARIMA)
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models whose squared correlations with the data were .91, .98, and .91 respectively—All
very good fits.

Finally, my brothers and sisters-in-law obtained the necessary information from my mother
regarding our parents’ expenses in the recent past, their income from pensions and so on, and
we made some reasonable forecasts of additional expenses that we can foresee in the near
term. The transition in this post from “I”” to “we” is crucial. This was very much a joint effort.
In particular, my youngest brother’s sister-in-law made most of the running on determining
the ins and outs of reverse mortgages. She has a terrifically analytical intelligence, and we
were able to cross-check one another’s perceptions, intuitions, and calculations.

Armed with all of this information and well-fitted models, it would seem that all we should
need to do is run a large enough batch of simulations of the future for each reverse-mortgage
scenario under consideration to get reliable estimates of expected payout, expected equity, the
probability of ruin, and so on. The inflation model would simulate fluctuations in expenses,
the LIBOR model would do so for the interest-rates, the real-estate model for the property
value, and the life-expectancy model for how long our parents would live.

But there are at least two flaws in my approach. First, it assumes that my parents’ life-spans
can best be estimated by considering them as if they are randomly chosen from the
population of American men and women born when they were born who have survived to
their mid-80’s. Should | take additional characteristics about them into account and base my
estimates on only those who share those characteristics as well as their nation and birth-year?
What about diet, or body-mass index, or various aspects of their medical histories? This issue
is known as the reference-class problem, and it bedevils every school of statistical inference.

What did | do about this? | fudged my life-expectancy model to be “conservative,” i.e., SO
that it assumes my parents have a somewhat longer life-span than the original model
suggests. In short, | tweaked my model as a risk-averse agent would—The longer my parents
live, the greater the risk that they will run short of funds.

The second flaw in my approach is more fundamental. It assumes that the future is going to
be just like the past. And before anyone says anything, yes, I’ve read Taleb’s The Black Swan
(and actually was aware of most of the material he covered before reading his book), and yes,
I’m aware of most criticisms that have been raised against the kind of models I’ve
constructed. The most problematic assumption in my models is what is called stationarity,
I.e., that the process driving the ups and downs of, say, the LIBOR index has stable
characteristics. There were clear indications that the real-estate market fluctuations in the
area where my parents live do not resemble a stationary process, and therefore | should not
trust my ARIMA model very much despite its high correlation with the data.

Let me also point out the difference between my approach and the materials provided to us by
potential lenders and the HUD counsellor. Their scenarios and forecasts are one-shot
spreadsheets that don’t simulate my parents’ expenses, the impact of inflation, or fluctuations
in real-estate markets. Indeed, the standard assumption about the latter in their spreadsheets is
a constant appreciation in property value of 4% per year.

My simulations are literally equivalent to 10,000 spreadsheets for each scenario, each
spreadsheet an appropriate random sample from an uncertain future, and capable of being
tweaked to include possibilities such as substantial real-estate downturns. | also incorporated
random “shock” expenditures on the order of $5-$75K to see how vulnerable each scenario
was to unexpected expenses.

The upshot of all this was that the mix of LOC and TP had a substantial effect on the
probability of running out of money, but not a large impact on expected balance or equity
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(the other factors had large impacts on those). So at least we could home in on a robust mix
of LOC and TP, one that would have a lower risk of running out of money than others. This
criterion became the primary driver in our choice. We also can monitor how our parents’
situation evolves and revise the mix if necessary.

What about maximizing expected utility? Or optimizing in any sense of the term? No, and
no. The deep unknowns inherent even in this relatively well-structured problem make those
unattainable goals. What can we do instead? Taleb’s advice is to pay attention to
consequences instead of probabilities. This is known as “dominance reasoning.” If option A
yields better outcomes than option B no matter what the probabilities of those outcomes are,
choose option A. We can’t do that here because the comparative outcomes of alternative
mixtures of LOC and TP depend on probabilities.

Instead, we have ended up closer to the “bounded rationality” that Herbert Simon wrote
about. We can’t claim to have optimized, but we do have robustness and corrigibility on our
side, two important criteria for good decision making under ignorance (described in my
recent post on that topic). Perhaps most importantly, the simulations gave us insights none of
our intuitions could, into how variable the future can be and the consequences of that
variability. Sir Edmund was right. We can’t plan the future by the past. But sometimes we
can chart a steerable course into that future armed with a few clues from the past to give us an
honest check on our intuitions, and a generous measure of scepticism about relying too much
on those clues.



