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Survey data of households’ expectations of macroeconomic variables might
provide useful information to those who analyse or forecast the economy. In
this article, we evaluate whether households can predict in which direction
inflation and the unemployment rate will move over the coming year. The
analysis is conducted using monthly Swedish data from the National Institute
of Economic Research’s Economic Tendency Survey over the period from
January 1996 until August 2019. Our results indicate that households can
forecast in what direction the unemployment rate is headed, but they fail to
predict the direction of future inflation.

1 Introduction
For an economic policymaker, such as a central bank, the expectations of the economy’s
agents might be of interest from several perspectives. For example, long-run inflation
expectations could be informative regarding the credibility of the inflation target. Other
types of expectations, such as short- or medium-term expectations of GDP growth, inflation,
wage growth or the unemployment rate, can provide useful input for policymakers since
the actions of the agents – and thereby macroeconomic outcomes – tend to depend on the
agents’ expectations. Yet another aspect is that expectations might be good forecasts that the
policymaker could take into account in order to improve its own forecasts. Various properties
of the expectations might also reveal how expectations are formed and evidence of deviations
from rationality, for example, could affect how a policymaker both conducts policy and
communicates. Accordingly, it is not surprising that quite some effort is put into measuring
agents’ expectations. For example, in Sweden, two surveys are conducted on a monthly
basis which (among other things) address the issue of inflation expectations; households
are interviewed in the National Institute of Economic Research’s Economic Tendency Survey
(‘Konjunkturbarometern’) and money-market participants are interviewed in a survey
commissioned by Sveriges Riksbank, commonly referred to as the Prospera Survey.1
In this article, we analyse households’ survey expectations. The reason for this focus is
the simple fact that households constitute an important part of the economy; for example,
household consumption’s share of GDP is approximately 45 per cent in Sweden. More
specifically, we evaluate households’ directional forecasts of inflation and the unemployment
rate in Sweden. This is done using monthly data from the Economic Tendency Survey.
In conducting this analysis, we follow a line of research that can be seen as being
concerned with the forecasting properties of the expectations themselves; see, for example,
* We are grateful to Marianne Nessén, André Reslow and Ulf Söderström for valuable comments.
1 Businesses are also interviewed regarding their inflation expectations in the Economic Tendency Survey. However, this is done
at a quarterly frequency. In a similar manner, employee organisations, employer organisations, manufacturing companies and
trade companies are interviewed in the Prospera Survey at a quarterly frequency. The Economic Tendency Survey is conducted by
Origo Group. The Prospera Survey is conducted by Kantar Sifo.
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Batchelor and Dua (1989), Thomas (1999), Trehan (2015), and Berge (2018). That is, we are
interested in whether the households can predict where the economy is headed. Our focus
is accordingly different from that of the fairly voluminous literature which utilises household
survey data in order to generate model-based macroeconomic forecasts.2 Another novel
aspect of our article is that we study directional forecasts. While it is not uncommon for
such forecasts to be analysed in the macroeconomic literature – see, for example, Ash et
al. (1998), Greer (2003), Thomas and Grant (2008), Baghestani et al. (2015), and Driver and
Meade (2019) – it is nevertheless the case that numerical forecasts tend to be the focus in
the overwhelming majority of empirical studies.3 No rigorous analysis has previously been
conducted on the directional forecast data that we study in this article. Our study should
hence bring new information to policymakers and others who analyse and forecast the
Swedish economy.

2 Data
We use monthly data from the Economic Tendency Survey ranging from January 1996 to
August 2019.4 In this survey, 1,500 randomly sampled Swedish households are interviewed
each month.5 The respondents are asked a number of questions related to their own
economic situation and the Swedish economy at an aggregate level. This is Sweden’s most
important household survey and it is part of the European Commission’s Joint Harmonised
EU Programme of Business and Consumer Surveys.
As a key survey in Sweden, data from the Economic Tendency Survey have of course
been analysed previously. For example, based on micro-level data, Jonung (1981), Jonung
and Laidler (1988), Batchelor and Jonung (1989), Palmqvist and Strömberg (2004), and
Hjalmarsson and Österholm (2019, 2020, 2021) have investigated various aspects of
perceived inflation, inflation expectations, mortgage-rate expectations and housing-price
expectations. Aggregate time series from the survey – such as confidence indicators or the
mean expectation of a variable – are also commonly used for macroeconomic forecasting
and analysis; see, for example, Hansson et al. (2005), Assarsson and Österholm (2015),
Hjalmarsson and Österholm (2017), and Jönsson (2020).
In this article, we analyse data on the two questions in the survey that concern
directional forecasts – that is, questions 6 and 7 in the survey. These questions pertain to
inflation and the unemployment rate. Their formulations, and the answers available to the
respondents, are given below:6
Question 6: Compared to the situation today, do you think that in the next 12 months
prices in general will...?
i. Increase faster
ii. Increase at the same rate
iii. Increase at a slower rate
iv. Stay about the same
v. Fall slightly
vi. Don’t know
2 See, for example, Carroll et al. (1994), Easaw and Herevi (2004), Dreger and Kholodilin (2013), Assarsson and Österholm
(2015), and Campelo et al. (2020) for just a few contributions.
3 Additional studies addressing directional forecasts of inflation or the unemployment rate include Sinclair et al. (2010), Ahn
and Tsuchiya (2016), Chen et al. (2016), Ahn (2018), Pierdzioch et al. (2018), and Sosvilla-Rivero and Ramos-Herrera (2018).
4 The survey started out as a quarterly survey in 1973. Since 1993 it has been conducted on a monthly basis. The starting date
for the time series studied here is January 1996.
5 The number of respondents in the survey has varied over time. During the sample that we are employing, it has ranged
between 1,500 and 2,100. The present number of respondents is 1,500 per month.
6 It should be noted that question 6 has the phrasing stated here if the respondent’s ‘perceived inflation now’ (which is
question 5 in the survey) is positive. If the respondent’s ‘perceived inflation now’ is non-positive, the phrasing of the question is
adjusted somewhat in order to make it consistent with non-positive inflation today.
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Question 7: How do you think the level of unemployment in the country will change
over the next 12 months? Will it...?
i. Increase sharply
ii. Increase slightly
iii. Remain the same
iv. Fall slightly
v. Fall sharply
vi. Don’t know
We evaluate the survey expectations against the outcomes for CPI inflation and the
unemployment rate (seasonally adjusted, age group 16 to 64 years); the last available
observation for the outcomes is from August 2020.
In order to econometrically analyse the forecasting performance of the survey data, we
generate a directional forecast. This is achieved by first taking the balance, bt, of the share
of respondents (as a percentage) that at time t predicted an increase, minus the share
that predicted a decrease. This balance is similar to diffusion indices that are commonly
generated from survey data; see, for example, OECD (2000) and Pinto et al. (2020). We then
turn the balance into a directional forecast, xt, according to the rule xt = 1 (indicating an
increase) if bt > 0 and xt = 0 (indicating a decrease) if bt ≤ 0.7
To construct the balance for the inflation question, we take the share of respondents
choosing the first alternative among the possible answers, minus the total share choosing
the third, fourth and fifth alternatives. Two things deserve to be pointed out concerning this
issue. The first is that the question is phrased in terms of prices rather than inflation. This
might add a layer of complication if the respondent is used to thinking in terms of inflation.
This is not unlikely to be the case in Sweden, since formal inflation targeting was introduced
in 1993 and communication typically concerns inflation (rather than the price level).8
Second, only one of the possible answers implies that inflation will increase, whereas three
alternatives imply that inflation will decrease. This feature has the possibility of skewing the
respondents’ answers due to the so-called end aversion bias, which means that respondents
tend to avoid the endpoints of a response scale and prefer alternatives closer to the
midpoint.9 For the unemployment rate, the balance is generated as the share of respondents
choosing the first two alternatives minus the share choosing the fourth and fifth.
As an illustration of how the balance and forecasts are constructed, consider the
unemployment-rate question in January 1996. 6 per cent of respondents answered
that the unemployment rate would ‘increase sharply’, 33 per cent answered ‘increase
slightly’, 42 per cent answered ‘remain the same’, 16 per cent answered ‘fall slightly’ and
0 per cent answered ‘fall sharply’; finally, 3 per cent answered ‘don’t know’. The balance is
given as bJanuary 1996 = 6 + 33 − 16 − 0 = 23 and the directional forecast accordingly becomes
xJanuary 1996 = 1 , indicating that respondents predicted an increase in the unemployment rate.
The shares of responses (six for each variable) over time are shown in the top panels of
Figures 1 and 2; the bottom panels of Figures 1 and 2 show the resulting balances along with
the actual rates of inflation and unemployment.

7 We have removed the possibility of having ‘unchanged’ as a category by merging bt = 0 and bt < 0. This is reasonable though
as bt = 0 in only three cases for inflation and two cases for the unemployment rate.
8 Formally, the Riksbank announced in January 1993 that the target for monetary policy would be 2 per cent inflation, starting
in 1995.
9 This bias is related to the more general behavioural phenomenon extremeness aversion; see, for example, Neumann et al.
(2016) for a discussion.
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Figure 1. Shares of diﬀerent answers concerning inﬂation, and related balance and inﬂation rate
Shares (top panel) in per cent. Balance (bottom panel, left axis) in percentage points. Inﬂation
(bottom panel, right axis) in per cent
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Figure 2. Shares of diﬀerent answers concerning the unemployment rate, and related balance
and unemployment rate
Shares (top panel) in per cent. Balance (bottom panel, left axis) in percentage points.
Unemployment rate (bottom panel, right axis) in per cent
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Looking at Figure 1, it can be seen that the share of respondents that say that prices
will ‘increase faster’ (which indicates the opinion that inflation will increase) has been
26 per cent on average. A substantially higher share can be found in 2007, when it was
in the interval 38 to 50 per cent. This was a time period when inflation in Sweden was
rising and there was a discussion about increased inflationary pressure; see, for example,
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Sveriges Riksbank (2007). However, the share predicting an increase in inflation came
down substantially in 2008; interestingly, this process started well before the financial crisis
hit its peak in the autumn. In addition, the share of respondents answering that prices
will ‘increase at the same rate’ – that is, that inflation will stay the same – has historically
had a similar average, namely 23 per cent. It is noteworthy though that, on average, only
seven per cent of respondents have said that prices will ‘increase at a slower rate’, whereas
35 per cent have chosen the alternative that prices will ‘stay about the same’. If inflation
is above zero – which it typically has been – the latter statement is also a statement about
falling inflation but a more specific one. Finally, the share that says that prices will ‘fall
slightly’ has, on average, been small – approximately four per cent. Concerning the balance
regarding the inflation question, a striking feature is the fact that the series almost never
takes on positive values. In fact, the balance is positive only in eleven cases, implying that it is
very rare that a majority of the households forecast increasing inflation.
Turning to Figure 2, this shows a fair bit of variation over time in the shares for the
unemployment rate. For example, for a few months in the year 2000, less than 10 per cent
of the respondents said that the unemployment rate would increase; in December 2008,
this figure peaked at 86 per cent. It can be noted that during the financial crisis and its
more immediate aftermath many respondents also said that the unemployment rate
would ‘increase sharply’, making this period stand out. In general, most of the variation is
due to changes in the three central alternatives (‘increase slightly’, ‘remain the same’ and
‘fall slightly’). Very few respondents – approximately one per cent on average over time –
suggest that the unemployment rate will ‘fall sharply’. It is reasonable that households seem
reluctant to predict a sharply falling unemployment rate. Stylised facts regarding business
cycles do not suggest that unemployment rates tend to decrease rapidly. The balance for
the unemployment rate question is more centred around zero and appears to have a clearer
cyclical pattern than the balance for the inflation question.

3 Empirical analysis
We now turn to an empirical analysis of our data and first give a graphical illustration. Figures
3 and 4 show the actual rates of inflation and unemployment, along with the directional
forecasts and the actual directional changes. In each figure, Panel A displays the directional
forecast, xt, that was calculated from the balance, bt. Forecasts of an increase (xt = 1) are
indicated with dark grey and forecasts of a decrease (xt = 0) are indicated with light grey.
Panel B records the actual directional change of the forecasted variable. It should be noted
that this has been aligned with the forecast origin date – that is, at a given date, it indicates
the directional change between that date and twelve months later. The actual directional
change, yt, is coded analogously to xt, namely yt = 1 if the variable increases over the twelvemonth horizon and yt = 0 otherwise. Note that the value of yt becomes known at time t + 12.
An increase (yt = 1) is indicated with dark grey and a decrease (yt = 0) is indicated with light
grey. Finally, panel C captures the match of the directional forecast with the actual directional
change (and also displays the actual rates of inflation and unemployment). Correctly
forecasted directions are reported using dark and light grey shaded areas, while incorrectly
forecasted directions are reported using white areas. The dark grey areas correspond to
the case when an increase in the variable was correctly forecasted and the light grey areas
indicate when a decrease in the variable was correctly forecasted. Observe that the correctly
forecasted directions in panel C follow from the intersection of directions in panels A and B.
The share of correct forecasts is 46 per cent for inflation and 62 per cent for the
unemployment rate (see Table 1). It is noteworthy how an increase in inflation is almost
never correctly forecasted; in almost all cases where the outcome was an increase in
inflation, a decrease had been predicted. This is, of course, related to the fact pointed out
above, namely that households almost always predict a decrease in inflation.
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Figure 3. Directional forecast of inﬂation
Inﬂation (panel C) in per cent
Panel A: Forecasted direction: up, xt = 1, in dark grey, down, xt = 0, in light grey

Panel B: Actual direction: up, yt = 1, in dark grey, down, yt = 0, in light grey

5

Panel C: Correctly forecasted direction: up, xt = 1 Λ yt = 1, in dark grey, down, xt = 0 Λ yt = 0, in light grey.
Incorrectly forecasted direction in white
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Note. Panel A: Forecasted directional change aligned with the forecast origin date. The vertical dashed line
indicates the last forecast that can be evaluated. Panel B: Actual directional change of inﬂation aligned with the
forecast origin date. Panel C: The red line gives CPI inﬂation (year-on-year). Correctly forecasted direction in dark
and light grey; incorrectly forecasted direction in white.
Sources: Macrobond and authors’ calculations

Figure 4. Directional forecast of the unemployment rate
Unemployment rate (panel C) in per cent
Panel A: Forecasted direction: up, xt = 1, in dark grey, down, xt = 0, in light grey

Panel B: Actual direction: up, yt = 1, in dark grey, down, yt = 0, in light grey

12

Panel C: Correctly forecasted direction: up, xt = 1 Λ yt = 1, in dark grey, down, xt = 0 Λ yt = 0, in light grey.
Incorrectly forecasted direction in white
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Note. Panel A: Forecasted directional change aligned with the forecast origin date. The vertical dashed line
indicates the last forecast that can be evaluated. Panel B: Actual directional change of the unemployment rate
aligned with the forecast origin date. Panel C: The red line gives the unemployment rate (in per cent). Correctly
forecasted direction in dark and light grey; incorrectly forecasted direction in white.
Sources: Macrobond and authors’ calculations

We assess the accuracy of the directional forecasts by employing the Pesaran and
Timmermann (1992) test with a Newey-West correction for the presence of serial
correlation. This test is effectively a test of independence between the directional forecast xt
and the actual directional change yt; see the Appendix for a detailed description of the test.
The 2×2 tables to test the independence between the forecast and the realized
directional change for our two variables, as well as the test results, are reported in Table 1.
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NW
The test statistic, tPT
, clearly confirms what is suggested by the figures. The null hypothesis
of independence of forecasted and actual direction cannot be rejected for inflation but
is forcefully rejected for the unemployment rate. We accordingly conclude that Swedish
households are unable to forecast where inflation is headed, whereas they have highly
significant ability in forecasting the direction of the unemployment rate.

Table 1. Results from the directional accuracy test.
Inflation

Forecast up xt = 1
Forecast down xt = 0

Unemployment rate

Actual up
yt = 1

Actual down
yt = 0

Actual up
yt = 1

Actual down
yt = 0

7

4

86

89

149

124

20

89

Proportion of correct
forecasts, P ̂

0.46

0.62

Estimated expected
proportion of correct
forecasts, PH0̂

0.45

0.47

NW
Test statistic, tPT

0.43

3.47

0.664

<0.001

p-value

Note. The top part of the table gives the 2×2 contingency tables of 284 forecasts to test the
independence between the households’ forecast and actual direction. P ̂ is the proportion of correct
forecasts (see equation (4) in the Appendix), whereas PH0̂ is an estimate of the expected proportion
NW
is the Pesaranof correct forecasts under the null hypothesis of independence (see equation (6)). tPT
Timmermann (1992) test statistic with Newey-West correction (see equations (10)–(12)).

The fact that households have some success in predicting the direction of the unemployment
rate is not completely surprising. While macroeconomic forecasting by no means is a trivial
exercise, the unemployment rate appears to have fairly distinctive cyclical swings (as can be
seen from Figures 2 and 4). It likely also helps that the unemployment rate is a concept to
which it should be reasonably easy for households to relate.
The failure when it comes to predicting the direction of inflation is perhaps no surprise
either. Given the somewhat mixed evidence in the previous literature, no unambiguous
conclusions can be drawn regarding different agents’ ability to forecast the direction of
inflation. Our results are nevertheless in line with recent studies that point to households
not being successful at this task; see, for example, Ahn and Tsuchia (2016) and Ahn (2018).10
It should be kept in mind, however, that this international evidence is based on households
that face economic environments that are quite different to that in Sweden. We believe
that contributing factors to the failure are the phrasing of the question and the available
answers, which were discussed above. One should also consider that a substantial part of
the investigated sample comes from a period where inflation may have been quite difficult
to predict. This is related to the fairly widespread claim that the connection between the real
economy and inflation in many countries is weaker today than previously or, put differently,
that the Phillips curve has become flatter; see, for example, Bean (2006), Gaiotti (2010),
Kuttner and Robinson (2010), IMF (2013), and Occhino (2019).11 It accordingly does not seem
unreasonable to conclude that the conditions under which households have been forecasting
inflation have, at least in parts, been non-trivial.

10 In contrast, some studies indicate that professional forecasters are somewhat more successful at forecasting the direction of
inflation; see, for example, Chen et al. (2016) and Sosvilla-Rivero and Ramos-Herrera (2018).
11 This is not an undisputed claim though; see, for example, Fitzgerald et al. (2013) and Berger et al. (2016). For some additional
recent contributions concerning the Phillips curve, see, for example, Coibion and Gorodnichenko (2015), Blanchard (2016), Leduc
and Wilson (2017), and Karlsson and Österholm (2020).
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4 Concluding remarks
In this article, we have shown that Swedish households have statistically significant ability in
forecasting the direction of the unemployment rate but that they fail in forecasting where
inflation is headed. Despite the failure regarding the directional forecasts of inflation, it can
still be worth monitoring these expectations since flawed expectations can still contain useful
information to a policymaker, for example. Of course, it is also of interest to know that the
expectations have shortcomings.
The finding that the households fail in forecasting the direction of inflation can, to
some extent, probably be explained by the fact that inflation objectively has been difficult
to predict during a substantial part of the analysed sample. However, we believe that
another relevant aspect is that the phrasing of the question in the survey and the answers
available are somewhat problematic. The question is phrased in terms of prices, which might
complicate things for a respondent who is used to thinking in terms of inflation. Concerning
the answers, the respondents’ choices could be affected by the fact that only one of the
alternatives implies that inflation will increase. To conclude, it does not seem unlikely that
the inflation question might be perceived as complicated by the respondents and it could be
the case that some respondents do not have sufficient ‘economic literacy’ to pass this hurdle.
This is something that designers of household surveys ought to keep in mind. Considering
that this question is part of the Joint Harmonised EU Programme of Business and Consumer
Surveys (European Commission, 2016), this is likely to be an issue of relevance beyond the
Swedish context.
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Appendix
In this appendix, we provide the details of the econometric test employed in Section 3 to
assess the accuracy of the directional forecasts.
The directional forecast is denoted xt and the actual directional change yt. Note that any
directional variable is Bernoulli distributed. We define
(1)

Px = P(xt = 1) and Py = P(yt = 1),

where P is the probability function. We further introduce the variable zt which takes on
the value 1 if the forecast is correct, and the value 0 if the forecast is wrong. By using the
conjunction operator, Λ, we write zt = 1 if xt = 1 Λ yt = 1 or xt = 0 Λ yt = 0, and zt = 0 if xt = 1 Λ yt
= 0 or xt = 0 Λ yt = 1 (see panel C in Figures 3 and 4). The probability of zt = 1 is thus given by
(2)

P = P(xt = 1,yt = 1) + P(xt = 0,yt = 0).

Under the null hypothesis that xt and yt are independent – that is, if xt has no power to
predict yt – then it follows from the definition of independence that the probability of zt = 1 is
given by
(3)

PH0 = Px Py + (1 − Px)(1 − Py).

The probability P is efficiently estimated as the proportion of correct directional forecasts in a
data set with T observations, and thus the estimate is given by
(4)

P ̂ = T −1 ∑Tt= 1 zt.

Under the null hypothesis of no predictive power, TP ̂ has a binomial distribution with
expected value TPH0 and variance TPH0(1 − PH0). In the case in which Px and Py are known,
one can use the approximate test for the Bernoulli parameter P. The test statistic is
asymptotically standard normal and given by
(5)

t=

P ̂ − PH0
.
√ T −1 PH0 (1 − PH0)

For example, assuming a symmetric random walk behaviour implies Py = 0.5 since an upmove and a down-move of the forecasted variable are equally likely. It is then natural for any
forecast to have Px = 0.5. In this case the test statistic simplifies to t = √T (2P ̂ − 1). However, in
practice, Px and Py are not known and need to be estimated from sample data. Their efficient
estimates are given by Px̂ = T −1 ∑Tt= 1 xt and Pŷ = T −1 ∑Tt= 1 yt , and consequently PH0 is replaced by
(6)

PH0̂ = Px̂ Pŷ + (1 − Px̂ )(1 − Pŷ ).

Pesaran and Timmermann (1992) derive that in this case the test of predictive performance
of xt can be based on
(7)

tPT =

√

P ̂ − PH0̂

̂ )̂ − var (P
̂ H0
̂ )
var (P

,

̂ H0
̂ ) = T −1 (2Pŷ − 1)2 Px̂ (1 − Px̂ ) + T −1 (2Px̂ − 1)2 Pŷ (1 − Pŷ ) + 4T −2 Pŷ Px̂ (1 − Pŷ )(1 − Px̂ ) and
where var (P
̂ )̂ = T −1 PH0
̂ (1 − PH0̂ ). The tPT test statistic is asymptotically standard normal.
var (P
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The suggested approach implicitly assumes that the forecast and actual process are
serially independent. However, serial correlation if often present in economic applications.
Blaskowitz and Herwartz (2014) suggest a Newey-West correction for the directional
accuracy test we consider. First note that independence of Bernoulli variables xt and yt is
equivalent to zero covariance between xt and yt. It then follows that
(8)

P − PH0 = 2cov(xt, yt),

where cov(·,·) denotes the covariance operator.12
̂ t, yt) = 0 if and only if tPT = 0. We can thus alternatively test for zero
Consequently cov (x
covariance between the directional forecast xt and the actual directional change yt. We
follow the exposition in Blaskowitz and Herwartz (2014) and decompose
(9)

xt = Px + wt and yt = Py + vt ,

where wt and vt are binary zero mean random errors which may be serially correlated. It
follows that the null hypothesis of cov(xt, yt) = 0 is equivalent to E[wt vt] = 0, where E[·]
denotes the expectation operator. To bring the model to data we estimate ŵt = xt − Px̂ , v̂t =
̂ t, yt) = T −1 ∑Tt = 1 ŵt v̂t . The test of predictive performance is then based on
yt − Pŷ , and wv = cov (x
the test statistic
(10)

NW
t PT
=

̂ t, yt)
cov (x
,
−1 NW
√T s T̂

which is asymptotically standard normal, and where s TNW
̂ is the heteroscedasticity and
̂ t, yt). In
autocorrelation consistent variance estimator (Newey and West, 1987) for cov (x
particular,
g

(11)

̂ tvt ,wt vt ) + 2∑Gg= 1 (1 −
̂
s TNW
̂ = cov (w
G + 1 )cov (wtvt ,wt+gvt+g),

(12)

̂ tvt ,wt+gvt+g) = ∑Tt=−g1 (ŵt v̂t − wv)(ŵt +g v̂t +g − wv),
cov (w

and the truncation lag G is – as is commonly done in the literature – set equal to the
integer part of 4(T/100)2/9, that is, we set G = 5; see Newey and West (1994) for a technical
discussion.

12 Note that cov(xt, yt) = E[xt yt] − E[xt ]E[yt] = P(xt = 1,yt = 1) − P(xt = 1)P(yt = 1). Introduce at = 1 − xt, bt =1 − yt and note that
cov(at, bt) = cov(xt, yt). Since P − PH0 = P(xt = 1,yt = 1) + P(xt = 0,yt = 0) − P(xt = 1)P(yt = 1) − P(xt = 0)P(yt = 0), the result follows.
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