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Of Time Loops and Derivatives
Christopher Nolan’s Interstellar and the Logic

of the Futures Market

M a r c i a K l o t z

University of Arizona, Tucson

AS W I L L B E O B V I O U S T O T H E M O S T C A S U A L V I E W E R, S P E C U L A T I V E F I C T I O N

of the twenty-first century has been characterized by an extraordinary prolif-

eration of apocalyptic narratives, all featuring the end of the world as we know

it. Sometimes the end comes through a gradual fraying of the social fabric, as

in Octavia Butler’s Parable of the Sower series (1993; 1998) or Edan Lapucki’s

California (2015), until society is reduced to a Hobbesian world ruled by roving

bands of thugs, arsonists, and cannibals. Or maybe it’s a nuclear conflict that

initiates Armageddon, as in Cormac McCarthy’s The Road (2007) or the

Hughes brothers’ The Book of Eli (2010). Some visions of the end, like Margaret

Atwood’s Maddaddam trilogy (2002–14) or Paolo Bacigalupi’s The Windup

Girl (2009), feature a biogenetic-induced ecological catastrophe. In others,

various threats to planetary survival mutually reinforce one another; in John

Howard Kunstler’s World Made by Hand series (2009; 2011; 2015) or Omar El
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Akkad’s American War: A Novel (2017), for example, the social tensions

brought on by climate change lead to civil war. And sometimes the reasons for

catastrophe are never fully articulated; we never learn whether biogenetics,

germ warfare, or global warming is ultimately to blame for the global pandem-

ics of The Dog Stars by Peter Heller (2012) or Emily St. John’s Station Eleven

(2014). This short list of titles barely scratches the surface; contemporary

visions of a coming Armageddon are myriad, most of which feature a catas-

trophe brought about by human activity.

This proliferation of apocalyptic narratives is hardly surprising; at a time

when human life, along with that of numerous other species, appears men-

aced by numerous threats of our own making, one can hardly wonder that the

cultural imaginary should obsessively ask how it will all end. And if the popu-

larity of apocalyptic narratives is symptomatic of a heightened sense of plan-

etary precarity, we can hardly overstate the role of capitalism in this state of

affairs, as global finance creates a system of perverse incentives that give rise

to a series of growing social and natural crises, even as it weakens the various

political agents that might mitigate against such threats (Klein 2006; 2015;

Malm 2016; Moore 2015; Vogl 2017). If Fredric Jameson is correct in his famous

assertion that we can more easily imagine the end of the world than the end of

capitalism, the popularity of apocalyptic fiction appears to offer a corollary: if

we cannot stave off the end, then we are compelled to imagine it over and over,

in endless permutations (Jameson 2003).

Although much could be said about the popularity of apocalyptic visions

and their relation to contemporary finance capital, this essay will focus in-

stead on a more hopeful genre, a subcategory of speculative fiction that

employs time travel as a narrative means to avert a catastrophic disaster

through a rescuing intervention that comes from the future. This plot device

constitutes a new twist on an old theme. Science fiction writers have long been

intrigued by the symmetry of mathematical models of time—a symmetry that

would appear to show that time travel could move either forward or back-

ward, at least in theory. However, mathematical symmetry is belied by a

problem of logical causality known as the grandfather paradox: if one were to

travel back in time and kill one’s own grandfather, one would immediately

cease to exist. In the twentieth century, time-travel narratives tended to be
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dominated by various permutations of this theme: in Ray Bradbury’s famous

“Sound of Thunder” (1997), for example, a time-traveler’s misstep in a primor-

dial swamp lands on a butterfly, and suddenly all of the protagonists disap-

pear. And of course, in Back to the Future, Marty McFly nearly vanishes when

he inadvertently intervenes in his parents’ courtship.

In contrast to these earlier narratives, which face backward to the past to

engage a logical paradox that challenges continued existence in the present,

the time-travel narratives of more recent years tend to be future facing, begin-

ning with an existential crisis in contemporary time and positing a solution

that arrives from the future.1 Examples would include the Disney film Tomor-

rowland (2015), Interstellar (Nolan 2014; Nolan and Nolan 2014), and Denis

Villeneuve’s Arrival (2016; here, perfect knowledge of future events substitutes

for actual time travel). In some variations, the future catastrophe has already

come to pass, and its survivors travel back to the present to avert horrific

events through which they have already suffered, as in Rian Johnson’s Looper

(2012) or the television series Travelers (2015–18). I argue in this essay that if

the contemporary popularity of apocalyptic narratives is linked to the rise of

finance markets, then the solutions to contemporary crises imagined in these

time-travel narratives might also have a counterpart in the logic of contem-

porary finance capital. In the coming pages, I maintain that the time-traveling

plot device that relies on knowledge of the future to stave off a present

catastrophe follows the same logical structure as a financial instrument that

has taken on supreme importance in today’s trading world: the derivative. I

will develop this argument by moving back and forth between a description of

derivatives and their role in futures trading and an analysis of time-travel

narrative, limited, for lack of space, to a single example: Christopher Nolan’s

science fiction masterpiece, Interstellar.

S P A T I A L F I X E S , T E M P O R A L F I X E S , A N D T H E R I S E O F

T H E F U T U R E S M A R K E T

We begin with the derivative: a financial instrument that operates as a kind of

wager, in which the buyer purchases today either the right or the obligation to

buy or sell a commodity at a specific price at an agreed-upon time in the
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future. Practically speaking, this kind of device has been around at least since

the time of Aristotle. Classic examples include farmers and produce buyers

agreeing to sell or buy crops for a specific price at a future date to ensure

against a bumper crop that might drive prices down or a bad yield driving it

up, as well as merchants establishing prices paid in advance for commodities

to be delivered by ship from far away. High interest rates reward the lender

who takes the risk on the possibility that crops might fail or that valuable

merchandise might be lost at sea. For the seller, such predetermined ex-

changes allow necessary but risky social services, such as food production and

commodity transport, to remain solvent in the face of weather vagaries, sea

gales, and pirates; for the purchaser, the trade in such contracts has always

provided a means of transforming risk into profit.

Although futures trading has long played a role in capitalist markets, it has

recently come to dominate global trade to an extent unprecedented both in

scale and duration. The reasons for this development are well known: the end

of the Bretton Woods Agreement in 1971, which both ended the gold standard

and allowed Western currencies to float freely against one another; the estab-

lishment, two years later, of the Chicago Board Options Exchange, the first

market dedicated explicitly to standardized, exchange-driven stock options;

and the publication, also in 1973, of the Black–Scholes formula, which allowed

traders to calculate the price of future trades (to which I will return). Together,

these three events laid the groundwork for a major shift in the global econ-

omy; derivative trading went from a few million dollars’ worth of trade in 1970

to a hundred million dollars in 1980, and then a hundred billion dollars in 1990.

By the beginning of the twenty-first century, trade in futures topped $100

trillion, equal to the total manufactured goods in the global market over the

past millennium (Taylor 2000, 11; LiPuma and Lee 2004, 45), and now ac-

counts for 85 percent of global trade (Foroohar 2016, ix). The result is a

transformation of capitalism that Gerald Davis depicts as a kind of Coperni-

can revolution; the market no longer revolves around the production, distri-

bution, and consumption of commodities (a market based on labor value) but

rather around the circulation of money flows and risk (a market based on

option value) (Davis 2009, 16).2 This shift has had a major impact on the

political world, as well, as financial markets now occupy the central power
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position in this new constellation, around which governments, corporations,

organizations, and whole populations revolve (Krippner 2012, 16).

If we tarry for a moment with Davis’s rich metaphor—the new trading

model as Copernican revolution, which is to say, a future-oriented set of risks

and relative values coming to occupy the center of this solar system of trade,

around which orbits the radically diminished realm of production and con-

sumption of concrete commodities—we already find ourselves in a depiction

of the global economy that has all the trappings of science fiction. This spatial

metaphor takes on a temporal dimension with a paradoxical reversal. The

future, ruled by the logic of abstract risk and generating wealth at an unprec-

edented pace, now comes to feel more gravitationally real than the slow-

moving, cumbersome present that revolves around it. Unable to compete with

the immense productivity of financialized futures, the present, caught up in

the intractable concreteness of actual commodities produced and consumed

by laboring bodies in the molasses of real time, loses its pride of place at the

center of the economy and floats off into orbit.

The shift toward this new economic model was motivated by the same

kinds of capitalist crises that contributed to globalization, which David Har-

vey defines as the reorganization of planetary space by the incessant need for

a “spatial fix” (Harvey 2001, 23). As capitalist markets inevitably become

saturated, the resulting decline in profit necessitates an expansion to new

locations, resulting in endless geographical expansion into new regions. Har-

vey uses the word “fix” both in the metaphorical sense of satisfaction for an

addict’s repetitive and insistent need and in the sense of nailing down a

mobile entity, as in the investment of liquid capital in a localized asset. As

capitalism moves from crisis to crisis, the search for a new fix becomes an

unstoppable force driving globalization. In the late twentieth century, the

accelerating advancement of capital throughout the globe simultaneously

elevated levels of risk. Trade introduced unpredictable frictions between cur-

rencies, necessitated the mitigation between different labor and consumer

markets, and forced investors to contend with various political instabilities in

multiple locations simultaneously, all of which elevated the level of unpredict-

ability in the global market. Derivative trading offered a means of both capi-

talizing on and mitigating the ensuing uncertainties, as strong portfolios
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could both speculate on positive outcomes and hedge against undesirable

ones. Moreover, as markets became saturated on a global level, the growing

futures market presented an attractive new region of conquest: not a spatial

but a temporal fix, as derivative trading came to function as a means of

utilizing future cash streams to generate assets in the present (Jessop 2004).

The spatial fix that Harvey identifies as lying at the heart of globalization thus

went hand in hand with a temporal fix, as the lucrative nature of futures

markets came to play an ever-larger role in global trade.

I N T E R S T E L L A R A N D T I M E T R A V E L

On the surface, Christopher Nolan’s Interstellar might seem a strange choice

for examining the influence of financial logic in contemporary culture, be-

cause monetary policy plays no explicit role in the plot. However, as we shall

see, this is a film that grounds its solutions in an economic mode of logic,

positing a humanity in search of both a spatial and a temporal fix that can be

found through the pursuit of physics, which today has become lodged in the

heart of economic predictions about the financial future. Moreover, the set-

ting of the film’s opening—a small midwestern town of rickety wooden houses

with dark, hardwood interiors surrounded by acres of cornfields under skies

repeatedly darkened by choking duststorms—evokes the Great Depression

without explicitly summoning it. Like the setting of a dream, a financial

collapse haunts the film’s 1930s dustbowl aesthetic, though it is never men-

tioned directly. This world appears futuristic and primitive at the same time.

With neither television nor social media, people attend baseball games for

entertainment, yet the main protagonist, Cooper, possesses a laptop sophis-

ticated enough to hack into the control system of a rogue surveillance drone

from India when it strays over his cropland. That decade-old drone offers a

hint to what happened to this society; it is a relic from a global war that

apparently depleted global resources such that the grand visions of scientific

discovery and space exploration have been abandoned. Moreover, a bacterial

blight is devouring all food sources while robbing the atmosphere of oxygen.

Unrelenting austerity rules, as engineers, scientists, and pilots have left their

vocations to devote themselves to the desperate task of wresting crops from
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the depleted soil for as long as they can. But they fight a losing battle; planetary

extinction is clearly coming, and fast.

In the world of Interstellar, only the ultimate spatial fix can save humanity—a

leap from an Earth exhausted on every possible level to a fresh planetary

home. Just as excess capital, pursuing new avenues of investment, seeks new

locations to wrest higher profit from fresh markets, the human species can

only survive if it can transcend its planetary limitations to relocate some-

where else. But this spatial fix is only possible if accompanied by a temporal

fix, affecting multiple levels. First and most importantly, it is Cooper himself

who kickstarts the adventure, reaching out to himself from the future via his

12-year old daughter, Murph, to lead both her and himself to the hidden NASA

station that will propel him into space, thereby setting the plot into motion. “I

thought you were the ghost,” Murph’s line that opens the film, proves correct;

her father is a ghost, but one who arrives from the future rather than the past.

Second, on a more pragmatic level, the temporal fix is necessitated by the

vastness of space itself. Because travel to another planet would require mul-

tiple generations of human life, the film invokes wormholes and black holes,

those hypothetical cosmic entities that warp spacetime through gravitational

intensity. As Murph remains on Earth while Cooper travels through a worm-

hole to spend time in close proximity to a black hole, their relationship

through the film occupies two separate timelines. Murph, stuck as she is on

the planet Earth, experiences time in a conventional manner. The film follows

her over a period of roughly 80 years, played by three actors, first as a 12-year

old girl (played by Mackenzie Foy), then a 40-year old woman (Jessica

Chastain), and finally as a 92-year-old crone (Ellen Burstyn) on her deathbed.

Cooper (played by Matthew McConaughey throughout) remains more or less

the same age. Like a derivative contract, the film plays with time, as Cooper

effectively leaves his daughter only to check back in with her at a point in the

future when they are the same age, and then again at a still later point, at

the end of her life. The separate timelines on which their lives unfurl invoke

the kind of bifurcated temporal structure on which derivative trading de-

pends, in which contemporary time, the time of market trades, passes by,

nanosecond by nanosecond, filled to overflowing with algorithm-driven

trades that take place at a speed faster than the human brain can register. But
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that timeline always exists in relation to a number of temporal registers that

occupy future moments, at which point anticipated trades will be realized.

Murphy and Cooper share a conventional experience of time until he takes his

leave, speculating that they might be the same age when he returns—and he

does in fact visit her at precisely that point in her life, like the realization of a

future trade. The dual temporal structure of the relationship between Cooper

and Murphy throughout the film thus metaphorically aligns with the bifur-

cated temporality that undergirds the futures market and that constitutes its

hyperproductive ability to convert future income streams into contemporary

assets.

To summarize my argument so far: neoliberal economic policy is predi-

cated on a tendency toward globalization because markets, as David Harvey

argues, inevitably become exhausted, leading to decreased profits, necessitat-

ing the search for a spatial fix. As markets become saturated on a global scale,

this tendency gives rise to a temporal fix, whereby future income streams are

capitalized and traded as assets in the present. Interstellar recasts this eco-

nomic crisis on an existential plane: it is not just markets that are exhausted

here but rather the entire global habitat. In this particular film, the crisis

necessitates a spatial fix that will relocate the human species to another

planet—but that feat can only be accomplished through a deft bifurcation of

temporality, which allows some individuals to project a future moment at the

present, making that moment pay. Cooper’s ghostly presence, which awakens

Murphy at the film’s opening, performs precisely this kind of temporal

maneuver.

T H E P H Y S I C I S T A S S U P E R H E R O

At heart, derivative trading is based on a strategy of mitigating financial

vulnerability through hedging against negative outcomes. As Frank Knight

famously argued, economic markets tend to function according to a practice

of recasting uncertainty as risk, quantifying the fundamentally unknowable

future according to a logic of probability (Knight 2014). Derivatives essentially

commodify this quantified risk, allowing it to be both aggregated and sliced in

different ways before being sold to any number of buyers. A trader with a

2 8 4 � O f T i m e L o o p s a n d D e r i v a t i v e s



healthily diversified portfolio will hedge some investments, based on the

assumption that the market will rise, against others that assume a downturn,

thereby guaranteeing profit regardless of what happens.

In Interstellar, the plan to save humanity is likewise based on a hedging

strategy. In Plan A, a physicist (Professor Brand, played by Michael Caine) will

figure out how to decrease the gravitational force of the Earth long enough for

a number of enormous space stations to lift off, whisking the human race away

to a new home in outer space. But just in case that plan fails to materialize,

there is also a Plan B, in which astronauts travel through a wormhole carrying

thousands of human embryos, enough to ensure the genetic diversity neces-

sary to repopulate another planet. One way or another, the human race will

survive. For his part, Professor Brand cannot bear to witness the demise of

those humans now living on Earth; he struggles with all his might to ensure

the success of Plan A, forever reciting Dylan Thomas’s famous villanelle: “Do

not go gentle into that good night / Rage, rage against the dying of the light”

(Thomas 1952). In contrast to the resignation with which the majority of

Earth’s inhabitants appear to meet their collective demise, he gives voice to

the imperative to resist. His heroic struggle for survival consists in nothing

more than the endless attempt to work out a mathematical equation, one that

might explain the precise nature of recent gravitational anomalies, allowing

him to master gravity and manipulate the Earth’s gravitational field. The

problem is, he can’t quite get the math right—not without a crucial piece of

quantum data that might only be gleaned from peering into the center of a

black hole.

It would seem, then, that the future of the human race lies in the quest

for a perfect mathematical model, which turns out to be a quest that has

occupied a number of finance specialists in recent years, as well. As men-

tioned above, it was the application of the Black–Scholes equation, begin-

ning in 1973, that opened up the futures market in the first place by

allowing traders to price stock options with a higher degree of accuracy,

making possible hedging strategies that reliably guarantee profit, regard-

less of whether a stock price rises or falls. That equation works quite

well—at least most of the time. However, the formula, precisely because it

is so widely used, implemented around the world by both human and
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automated algorithmic traders, has also played a major role in every

market constriction that has taken place since its invention, beginning

with the Black Monday crash of 1987. Part of its weakness arises from its

dependence on a number of assumptions, including: (1) that the stocks and

bonds being traded will continue to be available for trade in the future; (2)

that trading partners will remain solvent and make good on promised

trades; (3) that credit will remain available for exchanges to go through; (4)

that transaction costs will not become prohibitive; and (5) that market

volatility will remain within the normal range (Black 1989; Derman 2016).

Finance specialists have sometimes tried to modify Black–Scholes by

calculating the likelihood that one or more of these assumptions might fail.

For example, a major contributor to the financial meltdown of 2008 resulted

from the widespread use of a theorem developed by David X. Li (2000). This

equation, based on an application of a Gaussian copula that models complex

risks, was used to quantify the probability of defaults on collateralized debt

obligation (CDO) swaps (see assumption number 2 above). While Li himself

warned in 2005 that there was no guarantee of his model’s accuracy in relation

to real-world markets (Whitehouse 2005), bankers and financial specialists

relied on the complex theorem, often without fully understanding it, as proof

that the risks of CDO swapping were so miniscule as to be statistically impos-

sible. Although this strategy allowed them at first to glean enormous profits

from such swaps, it eventually opened the door to catastrophic losses.

John Lanchester quotes a chief financial officer at Goldman Sachs, at the

height of the crisis, appealing to Li’s model in disbelief: “We are seeing things

that were 25-standard deviation moves, several days in a row.” Lanchester

comments:

It is almost impossible to put into words how big a number 25 sigma is,

expressed as odds to one. 20 sigma is 10 times the number of all particles in the

known universe; . . . Goldman were claiming to experience them several days

in a row. That is so wrong you can’t put it into words. It shouldn’t be possible to

be that wrong. Remember, what we’re talking about here is a drop in house

prices, which caused people with bad credit to have trouble paying their

mortgages. That was turned into something that was literally the most
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unlikely thing to have happened in the history of the universe. (Lanchester

2010, 163–64)

A misunderstood theorem in the wrong hands can be a dangerous thing. As

Warren Buffet warned, “beware of geeks bearing formulas” (Segal 2009).

But were the physicists really to blame? James Weatherall, himself a physicist,

argues that the economic crisis of 2008 resulted not from placing too much faith

in mathematical formulas but rather from a failure to get the math right. The

crisis of 2008 was not the fault of physicists, he argues, and in fact might have been

averted if economists and finance specialists had listened to them more closely:

Physicists and their models are not to blame for our current economic ills. But

that doesn’t mean we should be complacent about the role of mathematical

modeling in finance. Ideas that could have helped avert the recent financial

meltdown were developed years before the crisis occurred. Yet few banks,

hedge funds, or government regulators showed any signs of listening to the

physicists whose advances might have made a difference. . . . [T]he same kind

of careful attention to where current models fail is crucial to all engineering

sciences. The danger comes when we use ideas from physics, but we stop

thinking like physicists. (Weatherall 2014, xvii)

While this appeal to the scientific method to discover and correct the short-

comings in mathematical models is certainly compelling, there is something

faulty in the notion that the crisis of 2008 might not have happened if only the

right people had paid attention to a different set of physicists. The various

models that try to represent financial risk were never intended to avert market

failures (though their widespread application by a broad array of traders all

applying similar logic at the same time may certainly exacerbate crises from

time to time). Their goal, rather, is to help the individual trader weather any

storm and perhaps even profit from it. Indeed, the counterexamples Weath-

erall offers tend to tell the stories of physicists who managed to make money

on the market when others failed. If you listen to them, you may profit person-

ally, but you will not prevent a market downturn; no model can ensure a

perpetual bull market.
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Milton Friedman (1953), of course, argued that mathematical models

should not be evaluated according to how well they represent existing eco-

nomic performance but rather according to their theoretical consistency;

models, he said, are an engine of analysis, not a camera to document historical

data. Donald Mackenzie (2006) takes Friedman’s argument one step further,

arguing that financial models operate as a performative engine that actually

remakes the world in its own image, such that the Efficient Market Hypothesis,

for example, when factored into the trading strategies of human and algorith-

mic traders around the world, actually disciplines markets to make them

more efficient. The question of how mathematical models relate to the reality

of the markets they attempt to explain is crucial to contemporary economic

life. The quest for a mathematical theorem that accurately represents the

function of gravity in Interstellar navigates a similar scientific conundrum.

The filmmakers worked hard to represent the science of the physical universe

in which Interstellar operates as accurately as possible, with the physicist Kip

Thorne (2014) collaborating with screenwriters during production and then

writing a book to explain the film’s universe to the popular audience. Yet the

filmmakers also assume without commentary that, once the physicists arrive

at the correct mathematical formula, the Earth’s gravitational force will be

easily overcome. While it may seem petty to insist on realism in a marginal

plot development within a science fiction narrative that centrally revolves

around a human being surviving inside a black hole, my point here is actually

more abstract: we live in a world that is remade every day on the basis of

mathematical models that shape and refashion the economic contours of our

quotidian existence—whether we know it or not. In such a world, it hardly

seems a stretch to imagine that something so intractable as the planet’s

gravitational field might well prove malleable. We have come to accept that

virtually anything is possible—once you get the math right.

V O L A T I L I T Y A N D R E T R O A C T I V I T Y

We come now to the central paradox of the film—the temporal loop that

allows Cooper to pass quantum data to Murphy to rescue human existence.

To quickly rehearse the plot at this moment in the film: while Professor Brand
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dies without ever finding the perfect mathematical formula needed to master

gravity, Cooper and his team are having no better luck on their mission. The

first two planets they encounter prove uninhabitable, and the few days they

spend in close proximity to a black hole expose them to a field of gravity so

intense that decades pass on Earth during their two-hour explorations. Low

on fuel as they head toward the last possibly habitable planet on their list,

Cooper decides to lighten the spaceship’s load by launching himself, along

with a data-gathering computer, directly into the black hole. As he passes

through the event horizon (the black hole boundary in spacetime beyond

which not even light can return), he loses control of his spaceship and gets

ejected into the black hole, falling toward the singularity. But rather than

being pulled apart instantaneously by the enormous gravitational force (as

one would certainly expect), Cooper finds himself floating gently downward,

featherlike, into a gleaming cube made of bars of light that coalesce into

colorful rectangles. These are then revealed to be books on a shelf behind

which he floats like a miniature astronaut toy. Peering between the books, he

sees his own daughter, Murphy, as the little girl he left behind on Earth on a

day now decades past. He tries to communicate with her, and she hears but

cannot understand (closing the circle to the line “I thought you were the

ghost” that opens the film). In his headset, the computer that accompanied

him into the black hole admonishes him: “They didn’t bring us here to change

the past,” it says. And Cooper has an epiphany: there is no they, no strange,

extraterrestrial beings reaching a helping hand across the universe; there is

only a we, a future humankind, having attained a level of scientific knowledge

where we are finally freed of our physical limitation in only three dimensions,

having gained full access to every moment in time, past and present, simulta-

neously. It was these future humans who opened up the wormhole to a distant

solar system in the first place, and they have now offered him, from the center

of the black hole’s singularity, this experience of time as a tesseract, a four-

dimensional cube wherein each wall is represented by another cube that

inhabits a separate moment in time, expanding infinitely, in which he is free to

move between various moments at will. Armed with this insight, he can now

locate Murphy as an adult, a physicist dedicated to the gravitational equation

that stymied Professor Brand. Cooper is now able to feed her quantum data
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from the singularity, gleaned by the computer that accompanied him into the

black hole—the very data Murphy needs to solve the math equation that will

allow her to master gravity, thereby to save the world.

If quantum data is the magical mathematical stuff, the holy grail, that

allows humans to free themselves from Earth’s gravity in Interstellar, its coun-

terpart in the world of finance would surely be volatility. And here we must

return again to the Black–Scholes equation that, as discussed above, offers a

means of calculating the future price of a given stock value. Black–Scholes

depends on four variables: (1) the price of the asset in question; (2) the time

that will elapse before the trade will be made; (3) the risk-free interest rate

(a theoretical rate of a parallel investment with zero risk, such as U.S. bonds);

and (4) the volatility of the stock, that is, the rate by which prices will deviate

from the standard rate of change, whether in a positive or negative direction.

A figure for that volatility level (number 4) is included in the calculation as if it

were a given, known quantity, but in fact, it is impossible to calculate because

volatility itself is not predictable and is often itself, well, quite volatile.

Emanuel Derman, a trader who has become an influential theorist in critical

finance studies, notes that to accurately assess the future price of a given

stock, “you have to say to the market, ‘Tell me the volatility of the stock, tell me

the volatility of the volatility, tell me the correlation between the volatility of

the volatility and the volatility of the stocks, and then I’ll tell you the options

price’” (Derman 2016, 236). Because such a process is impossible, traders work

of necessity with implied volatility, which is calculated by anticipating option

prices in the future and then running the Black–Scholes model backward.

There is an obvious circularity to this logic, and no serious theorist of the

Black–Scholes equation fails to comment on it. For Elie Ayache, for example,

this causal loop undermines the model’s integrity entirely: “If implied volatil-

ity is followed through all its implications, we find that it perpetually leads to

the devastation of its concept” (Ayache 2010). In assuming a future option

value from which the present volatility is calculated, the model effectively

runs time backward, allowing the future to determine the present. Following

Ayache, Joshua Clover finds in the logic of implied volatility an example of

retcon (short for retroactive continuity), a kind of narrative cheating. When a

certain plot twist conflicts with events that have gone before, the backstory is
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rearranged and reordered, in keeping with the new development (as when

Roseanne reboots after a 20-year hiatus with Dan, who had died in a previous

season, awakening next to his wife, quipping that he can’t understand why

everyone seems to think he’s dead). For Clover (borrowing from Ayache), the

Black–Scholes equation introduces a similar logical sleight of hand into the

derivatives market: the anticipation of the option price in the future as a

means of estimating stock volatility today effectively allows the future to

determine the present.

The specific mode of retcon involved in futures trading, if translated into

the logic of speculative fiction, would be the bootstrap paradox that occurs in

some time-travel narratives, in which an item, person, or event gets caught up

in a causal loop, becoming the effect of its own cause, or giving birth to itself,

as it were (an example, from the German television series Dark, would be the

time-travel device invented by a 1953 scientist that utilizes technology from a

cell phone left behind from a visitor from 2017, a man whose own time travel

makes use of the scientist’s machine).3 This is precisely the kind of narrative, I

am arguing, that has come increasingly into vogue in the past few years, but

with a new twist: the causal loop is what saves humanity from otherwise

certain destruction.

Interstellar revolves around precisely such a bootstrap paradox—indeed

two nested bootstrap paradoxes. The time loop that allows Cooper to pass

that crucial data from the future into Murphy’s present is itself made possible

by another time loop, in which a future humanity allows Cooper to survive the

black hole and experience spacetime in this extraordinary tesseract form. But

of course, that future humanity would never come into existence without the

survival of Murph and her cohort, and hence would not be around to save

anyone. Retroactive continuity is the precise concept evoked here; the conti-

nuity of human life can only be established retroactively, from a point in the

distant future that acts to assure that its own existence will have been made

possible through an intervention that staves off extinction in the present.

What gets elided in the process, of course, is the moment of knowledge

production, the actual labor of scientific discovery, which lies between the

not-yet and the already-completed, and hence manages to save the day before

it ever fully arrives. The elision of that moment of production captures
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precisely what is at stake in the increasing reliance on futures trading—the

broad shift in wealth production from M-C-M= to finance’s foreshortened

formula of M-M=. In Makers and Takers: The Rise of Finance and the Fall of

Business (2016), Rana Foroohar, a correspondent for the Financial Times,

points to a number of major industries—from Apple to automobiles—that are

increasingly shifting their focus away from the research and development

needed to innovate new product lines and create jobs and onto an ever-

broadening search for more profitable financing opportunities. This strategy

produces short-term value for shareholders by squeezing value from future

income streams at the expense of asset production, she argues, on which the

long-range health of the corporation is ultimately based. As a probusiness

liberal, Foroohar worries that the shift toward finance comes at the expense of

corporate innovation, which allows Wall Street to succeed only at the expense

of Main Street. Yet her argument is surprisingly close to more radical ap-

proaches, such as that of the late Moishe Postone, who carefully theorizes the

distinction between wealth and value to finally conclude that, in the contem-

porary economy, “labor becomes increasingly superfluous from the stand-

point of the production of material wealth, hence, ultimately anachronis-

tic; yet it remains necessary as the source of value. . . . [T]he more

developed capital becomes, the more it renders the very labor it requires

for its constitution empty and fragmented” (Postone 1996, 356). Finance

capital, M-M=, is of course a necessary component in any capitalist economy.

But when finance comes to play a dominant rather than a supportive role in

the economic order, it is easy to forget—mathematical models of risk man-

agement notwithstanding—that production is the ultimate ground of value.

According to the labor theory of value, all future cash streams are ultimately

grounded in somebody’s paid labor, just as all future prices, in the final

analysis, revolve around the exchange of real, existing assets. This is what is at

stake in Postone’s elaboration of the difference between wealth and value:

while wealth may appear to liberate itself from laboring human bodies, the

value that provides its fundamental grounding can never do so. In both Fo-

roohar’s liberal, probusiness analysis and Postone’s Marxist critique, then, the

contemporary economic emphasis on finance is unsustainable because its

growth no longer fosters but ultimately serves to undermine the value-
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producing economic activity on which it is based. To the extent that the

wealth of the finance economy appears increasingly cut off from the value-

generating assets on which it rests, it parallels the bootstrap paradox of the

time-travel narrative: the essential knowledge has either not yet been discov-

ered or is passed on as something already existing.

C O N C L U S I O N

In the introduction to this essay, I argued that the proliferation in apoca-

lyptic narratives in contemporary popular culture is symptomatic of a

heightened sense of global precarity, a response to a state of affairs in

which global finance is exacerbating a series of growing social and natural

crises even as it seems less and less responsive to democratic modes of

addressing them. This situation provides the historical context in which

such time-travel narratives as Interstellar should be evaluated. We can

read such narratives, following Jameson, as offering imaginary solutions to

real contradictions (Jameson 1982), structured on a temporal logic that lies

at the heart of the economic order of the world today. In other words, if market

forces have helped to constitute the various crises that appear on our hori-

zon—ecological, social, political, and economic—such narratives posit a

mode of response that structurally relies on a relationship to the future

grounded in financial risk management, precisely the market logic that gave

rise to the problems in the first place.

If we contrast Interstellar with a similar plotline from an earlier era, the

historical context comes more sharply into relief. The 1951 film When Worlds

Collide depicts a similarly doomed Earth and a humanity that can only survive

by relocating to another planet. When South African astronomers discover a

rogue star to be on a collision course with Earth, a group of international

scientists quickly forms to build an ark to transport a handful of survivors to

one of the star’s orbiting planets. Their project entails harnessing nuclear

power to provide the fuel for the endeavor, then developing a metal strong

enough to resist that nuclear explosion, and they move quickly to overcome

those obstacles. When the United Nations refuses to support their endeavor,

they are forced to rely on funding from a manipulative millionaire who wants
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to determine who will be allowed onto the ark—a condition the group stead-

fastly rejects. The rest of the film revolves around choosing the lucky few who

will travel to the new planet, the heroic self-sacrifice of those who voluntarily

give up their seats on the ark to others, and the violent struggle with a mob

trying to force their way aboard—including the millionaire himself, whose

financial contributions ultimately prove insufficient to guarantee even his

own ticket to survival.

When Worlds Collide presents an existential threat that parallels that of

Interstellar, but the solution it proposes is radically different, in keeping

with the less financialized capitalism of the Cold War era. The response

here involves an extraordinary, energetic effort, bringing together (1) in-

ternational collaboration to overcome the petty squabbling of diplomats

narrowly focused on national interests; (2) speedy scientific progress to

produce the knowledge necessary to both harness and control the power

of the atom; (3) economic ingenuity (securing funding without falling prey

to the selfish dictates of wealthy donors); and (4) tough decisions about

who should be chosen to maintain the human genetic line. In the immedi-

ate postwar era, with the nuclear threat of the Cold War still in its infancy

and the space race off and running, the film calls for an energetic, nose-to-

the-grindstone effort as the best means to ward off existential threats,

affirming an American can-do spirit in the face of both political and

economic short-sightedness. The spatial fix to the impending crisis re-

quires a massive effort to develop new knowledge, gleaned from the re-

sources of the present moment.

Interstellar, in contrast, posits a rescue—also in the form of a spatial

fix—that must be brought to a less agential humanity from some point in the

future. The hard work of physicists and technicians contributes to humanity’s

survival, of course, as do courageous space explorers. In this respect, Interstel-

lar still hearkens back to the celebration of space exploration and science that

was characteristic of the Fordist era. But here, the gears of salvation are set in

motion by a dual bootstrap paradox, arising from one temporal loop (Coo-

per’s call to Murphy) inside a larger temporal loop (the future humans’ con-

stitution of the wormhole and their manipulation of Cooper into the black

hole where they can display temporality in a navigable tesseract form). The
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film thus effectively offers a retroactive temporal fix to the present crisis. It

thereby sidesteps the dilemma of When Worlds Collide, in which some kind of

eugenic selection must determine which people will be preserved. Once the

mathematical formula overcomes Earth’s gravity, virtually all of those who

have survived the years of blight-driven famine find a place on the rescuing

space stations. If we get the math right, all boats will rise.

It is this particular combination of a grander redemptive fantasy com-

bined with such a passive sense of human agency in the present that most

gives me pause in relation to the contemporary political moment. The notion

that the present can do little for itself without the intervention of a mode of

agency that only arises in the future represents an effort to remake politics in

the image of the temporal logic of the derivative. The central project of futures

trading is always the protection of the individual trader against risk; a suffi-

ciently diversified portfolio is designed to hedge against catastrophic out-

comes, to help the individual ride out any storm. To the extent that such logic

becomes the way we imagine staving off crisis in a more general way, it serves

to recast every foreseeable catastrophe as a crisis we can live with, as Lauren

Berlant might put it (Greenwald 2012), so long as that future has been properly

hedged. But hedging cannot really avert catastrophes. It can only try to mon-

etize them for some at the expense of others. To the extent that this logic

replaces the difficult work of traditional politics, it represents perhaps the

worst catastrophe of all.

N O T E S

1. I would like to thank one of the original anonymous readers of this collection for this

insight.

2. For a definition of option value, see Meister (2016, 143).

3. Heinlein, of course, did not coin the term. The phrase “he lifted himself over the fence by his

bootstraps” had been in use for many years before his story appeared and is often ascribed

to Rudolf Erich Raspe’s The Adventures of Baron Munchausen (1785/1969), in which the

eponymous hero, sinking with his horse in mud, rescues himself by yanking upward on his

own ponytail. How a ponytail metamorphosed into bootstraps, no one seems to know

(Gleick 93–105).
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