
Prediction

For other uses, see Prediction (disambiguation).
A prediction (Latin præ-, “before,” and dicere, “to say”)

The Old Farmer’s Almanac is famous in the US for its (not nec-
essarily accurate) long-range weather predictions.

or forecast is a statement about the way things will hap-
pen in the future, often but not always based on experi-
ence or knowledge. While there is much overlap between
prediction and forecast, a prediction may be a statement
that some outcome is expected, while a forecast is more
specific, and may cover a range of possible outcomes.
A “prediction” may be contrasted with a “projection”,
which is explicitly dependent on stated assumptions.
Although guaranteed accurate information about the fu-
ture is in many cases impossible, prediction can be useful
to assist in making plans about possible developments;
Howard H. Stevenson writes that prediction in business
"... is at least two things: Important and hard.”[1]

1 Informal prediction

Outside the rigorous context of science, the term “predic-
tion” is often used to refer to an informed guess or opin-
ion. A prediction of this kind might be inductively valid
if the predictor is a knowledgeable person in the field and
is employing sound reasoning and accurate data. Large
corporations invest heavily in this kind of activity to help
focus attention on possible events, risks and business op-
portunities, using futurists. Such work brings together all
available past and current data, as a basis to develop rea-
sonable expectations about the future.

2 Statistics

More formal and systematic predictions can be made by
the testing of formal hypotheses using statistical meth-
ods. Ideally formal hypotheses are constructed connect-
ing systematic knowledge of an area which is often gen-
erated through a literature review. In addition, clear and
well thought out reasons for the predicted relationship
exist.[2][3]

In statistics, prediction is a part of statistical inference.
One particular approach to such inference is known as
predictive inference, but the prediction can be undertaken
within any of the several approaches to statistical infer-
ence. Indeed, one description of statistics is that it pro-
vides a means of transferring knowledge about a sample
of a population to the whole population, and to other re-
lated populations, which is not necessarily the same as
prediction over time. When information is transferred
across time, often to specific points in time, the process
is known as forecasting.
In many applications it is possible to estimate the mod-
els that generate the observations. If models can be ex-
pressed as transfer functions or in terms of state-space
parameters then smoothed, filtered and predicted data es-
timates can be calculated.[4] If the underlying generating
models are linear then a minimum-variance Kalman fil-
ter and a minimum-variance smoother may be used to
recover data of interest from noisy measurements. These
techniques rely on one-step-ahead predictors (which min-
imise the variance of the prediction error). When the
generating models are nonlinear then stepwise lineariza-
tions may be applied within Extended Kalman Filter
and smoother recursions. However, in nonlinear cases,
optimum minimum-variance performance guarantees no
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longer apply.
Statistical techniques used for prediction include
regression analysis and time series analysis, and their
various sub-categories such as ordinary least squares,
logistic regression, autoregressive moving average
models, and vector autoregression models.
To use regression analysis for prediction, data are col-
lected on the variable that is to be predicted, called the
dependent variable or response variable, and on one or
more variables whose values are hypothesized to influ-
ence it, called independent variables or explanatory vari-
ables. A functional form, often linear, is hypothesized for
the postulated causal relationship, and the parameters of
the function are estimated from the data—that is, are cho-
sen so as to optimize is some way the fit of the function,
thus parameterized, to the data. That is the estimation
step. For the prediction step, explanatory variable val-
ues that are deemed relevant to future (or current but not
yet observed) values of the dependent variable are input
to the parameterized function to generate predictions for
the dependent variable.
Before finding a mathematical relationship between the
variables, onemust decide what series of data to compare.
Here big data multiply the areas explored and improve
the chances of finding correlations between phenomena
between which no connection was suspected before.

3 Prediction in science

NASA's 2004 predictions of the solar cycle, which were
inaccurate (predicting that solar cycle 24 would start
in 2007 and be larger than cycle 23), and the refined
predictions in 2012.

In science, a prediction is a rigorous, often quantitative,
statement, forecasting what will happen under specific
conditions; for example, if an apple falls from a tree it
will be attracted towards the center of the earth by gravity
with a specified and constant acceleration. The scientific
method is built on testing statements that are logical con-
sequences of scientific theories. This is done through re-
peatable experiments or observational studies.
A scientific theory which is contradicted by observations
and evidence will be rejected. New theories that gener-
ate many new predictions can more easily be supported
or falsified (see predictive power). Notions that make no
testable predictions are usually considered not to be part
of science (protoscience or nescience) until testable pre-
dictions can be made.
Mathematical equations and models, and computer mod-
els, are frequently used to describe the past and future be-
haviour of a process within the boundaries of that model.
In some cases the probability of an outcome, rather than a
specific outcome, can be predicted, for example in much
of quantum physics.
In microprocessors, branch prediction permits avoid-
ance of pipeline emptying at branch instructions. In
engineering, possible failure modes are predicted and
avoided by correcting the mechanism causing the failure.
Accurate prediction and forecasting are very difficult
in some areas, such as natural disasters, pandemics,
demography, population dynamics and meteorology. For
example, it is possible to predict the occurrence of solar
cycles, but their exact timing and magnitude is much
more difficult (see picture to right).

3.1 Scientific hypothesis and prediction

Established science makes useful predictions which are
often extremely reliable and accurate; for example,
eclipses are routinely predicted.
New theories make predictions which allow them to be
disproved if the predictions are not borne out in reality.
For example, in the early 20th century the scientific con-
sensus was that there existed an absolute frame of refer-
ence, which was given the name luminiferous ether. The
existence of this absolute frame was deemed necessary
for consistency with the established idea that the speed of
light is constant. The famous Michelson-Morley exper-
iment demonstrated that predictions deduced from this
concept were not borne out in reality, thus disproving the
theory of an absolute frame of reference. The special the-
ory of relativity was proposed by Einstein as an explana-
tion for the seeming inconsistency between the constancy
of the speed of light and the non-existence of a special,
preferred or absolute frame of reference.
Albert Einstein's theory of general relativity could not
easily be tested as it did not produce any effects observ-
able on a terrestrial scale. However, the theory predicted
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that large masses such as stars would bend light, in con-
tradiction to accepted theory; this was observed in a 1919
eclipse.

4 Finance

Prediction market

Mathematical models of stock market behaviour (and
economic behaviour in general) are also unreliable in pre-
dicting future behaviour. Among other reasons, this is
because economic events may span several years, and the
world is changing over a similar time frame, thus inval-
idating the relevance of past observations to the present.
Thus there are an extremely small number (of the order
of 1) of relevant past data points from which to project
the future. In addition, it is generally believed that stock
market prices already take into account all the informa-
tion available to predict the future, and subsequent move-
ments must therefore be the result of unforeseen events.
Consequently, it is extremely difficult for a stock in-
vestor to anticipate or predict a stock market boom, or
a stock market crash. In contrast to predicting the ac-
tual stock return, forecasting of broad economic trends
tends to have better accuracy. Such analysis is provided
by both non-profit groups (including government depart-
ments and think-tanks[5]) as well as by for-profit private
institutions (including brokerage houses[6] and consulting
companies[7]).
Some correlation has been seen between actual stock
market movements and prediction data from large groups
in surveys and prediction games.
An actuary uses actuarial science to assess and predict fu-
ture business risk, such that the risk(s) can be mitigated.
For example, in insurance an actuary would use a life ta-
ble (which incorporates the historical experience of mor-
tality rates and sometimes an estimate of future trends)
to project life expectancy.

5 Sports

Predicting the outcome of sporting events is a business
which has grown in popularity in recent years. Handi-
cappers predict the outcome of games using a variety of

mathematical formulas, simulation models or qualitative
analysis. Early, well known sports bettors, such as Jimmy
the Greek, were believed to have access to information
that gave them an edge. Information ranged from per-
sonal issues, such as gambling or drinking to undisclosed
injuries; anything that may affect the performance of a
player on the field.
Recent times have changed the way sports are predicted.
Predictions now typically consist of two distinct ap-
proaches: Situational plays and statistical based models.
Situational plays are much more difficult to measure be-
cause they usually involve the motivation of a team. Dan
Gordon, noted handicapper, wrote “Without an emo-
tional edge in a game in addition to value in a line, I won’t
put my money on it”.[8] These types of plays consist of:
Betting on the home underdog, betting against Monday
Night winners if they are a favorite next week, betting
the underdog in “look ahead” games etc. As situational
plays become more widely known they become less use-
ful because they will impact the way the line is set.
The widespread use of technology has brought with it
more modern sports betting systems. These systems
are typically algorithms and simulation models based on
regression analysis. Jeff Sagarin, a sports statistician, has
brought attention to sports by having the results of his
models published in USAToday. He is currently paid as a
consultant by the Dallas Mavericks for his advice on line-
ups and the use of hisWinval system, which evaluates free
agents. Brian Burke, a former Navy fighter pilot turned
sports statistician, has published his results of using re-
gression analysis to predict the outcome of NFL games.[9]
Ken Pomeroy is widely accepted as a leading authority on
college basketball statistics. His website includes his Col-
lege Basketball Ratings, a tempo based statistics system.
Some statisticians have become very famous for having
successful prediction systems. Dare wrote “the effective
odds for sports betting and horse racing are a direct re-
sult of human decisions and can therefore potentially ex-
hibit consistent error”.[10] Unlike other games offered in
a casino, prediction in sporting events can be both logical
and consistent.
Nowadays sport betting is a huge business; there are many
websites (systems) alongside betting sites, which give tips
or predictions for future games. Some of these prediction
websites (tipsters) are based on human predictions, but
others on computer software sometimes called prediction
robots or bots. Prediction bots can use different amount
of data and algorithms and because of that their accuracy
may vary.

6 Opinion polls

In politics it is common to attempt to predict the outcome
of elections via political forecasting techniques (or assess
the popularity of politicians) through the use of opinion
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Approval ratings (percentages) for the 2004 Canadian federal
election

polls. Prediction games have been used by many corpo-
rations and governments to learn about the most likely
outcome of future events.

7 Supernatural prediction

Main article: Prophecy

Predictions have often been made, from antiquity until
the present, by using paranormal or supernatural means
such as prophecy or by observing omens. Methods in-
cluding water divining, astrology, numerology, fortune
telling, interpretation of dreams, and many other forms
of divination, have been used for millennia to attempt to
predict the future. These means of prediction have not
been proven by scientific experiments.
In literature, vision and prophecy are literary devices used
to present a possible timeline of future events. They can
be distinguished by vision referring to what an individ-
ual sees happen. The New Testament book of Revelation
(Bible) thus uses vision as a literary device in this regard.
It is also prophecy or prophetic literature when it is related
by an individual in a sermon or other public forum.
Divination is the attempt to gain insight into a question
or situation by way of an occultic standardized process
or ritual.[11] It is an integral part of witchcraft and has
been used in various forms for thousands of years. Divin-
ers ascertain their interpretations of how a querent should
proceed by reading signs, events, or omens, or through al-
leged contact with a supernatural agency, most often de-
scribe as an angel or a god though viewed by Christians
and Jews as a fallen angel or demon.[12]

8 Prediction in fiction

Fiction (especially fantasy, forecasting and science fic-
tion) often features instances of prediction achieved by
unconventional means.

• In fantasy literature, predictions are often obtained
through magic or prophecy, sometimes referring
back to old traditions. For example, in J. R. R.
Tolkien's The Lord of the Rings, many of the char-
acters possess an awareness of events extending
into the future, sometimes as prophecies, some-
times as more-or-less vague 'feelings’. The character
Galadriel, in addition, employs a water “mirror” to
show images, sometimes of possible future events.

• In some of Philip K. Dick's stories, mutant humans
called precogs can foresee the future (ranging from
days to years). In the story called The Golden Man,
an exceptional mutant can predict the future to an
indefinite range (presumably up to his death), and
thus becomes completely non-human, an animal that
follows the predicted paths automatically. Precogs
also play an essential role in another of Dick’s sto-
ries, The Minority Report, which was turned into a
film by Steven Spielberg in 2002.

• In the Foundation series by Isaac Asimov, a mathe-
matician finds out that historical events (up to some
detail) can be theoretically modelled using equa-
tions, and then spends years trying to put the the-
ory in practice. The new science of psychohistory
founded upon his success can simulate history and
extrapolate the present into the future.

• In Frank Herbert's sequels to 1965’s Dune, his char-
acters are dealing with the repercussions of being
able to see the possible futures and select amongst
them. Herbert sees this as a trap of stagnation, and
his characters follow a so-called "Golden Path" out
of the trap.

• In Ursula K. Le Guin's The Left Hand of Darkness,
the humanoid inhabitants of planet Gethen have
mastered the art of prophecy and routinely produce
data on past, present or future events on request. In
this story, this was a minor plot device.

9 See also
• Forecasting

• Famous predictions

• Futures studies

• Predictability

• Prediction market

• Predictive medicine

• Reference class forecasting

• Regression analysis

• Trend estimation
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