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OBJECTIVES

CONCLUSIONS

HEATMAP’S CONSTRUCTION

Vertical axis : time (lags), moving vertically back 18 months before

Horizontal axis : 63 scaled macro indicators classified into seven categories listed below :

1 - Leading economic indices (Conference Board, OECD)

2 - Industrial activity (production, capacity utilization, investment, confidence)

3 - Household sector (income, confidence, labor market, wages)

4 - Housing market (permit, price, start, completed)

5 – Prices (headline, core, expectations)

6 - Monetary and financial markets (interest rates, stock market, financial conditions, NFIB, SLO surveys, PER)

7 - Oil prices and exchange rates

HISTORICAL TIME-SEQUENCE BETWEEN

ARCHETYPAL CYCLICAL HEATMAPS

The quantitative technique allows identifying five different

archetypal heatmaps for the US :

- pattern #1 associated with large recessions

- pattern #2 associated with a cyclical weakness

- pattern #3 associated with a deterioration phase

- pattern #4 associated with a recovery phase

- pattern #5 associated with a peak cycle

The analysis shows a systematic time-sequence between the

different archetypal heatmaps with limited conditional bifurcation-

points.

The Heatmap shows a move from the “top-cycle” archetype (#5) in

2017 and 2018 to the “deterioration” (#3) in Jan. 2019 for the US.

TAC ECONOMICS has developed an innovative method to identify business cycles in the US combining data-visualization techniques, using 

Heat-Maps, and machine-learning K-means technique, to recognize archetypal historical patterns

Advantages:

• Developed on a harmonized basis (no judgment-based datation)

• Updated in real-time (not with delay, using monthly indicators)

• Based on a large number of macro and financial indicators.

• This paper introduced a new method for dating business cycles, using a large set of cyclical indicators and machine learning techniques to identify historical archetypal phases of the business cycle.

• Results highlight, without a priori, recession periods very similar to the NBER recession periods and signal on a monthly-basis the current position in the cycle.

• Moreover, this method has the advantage to be applied to other economies (for instance the Eurozone) on a harmonized basis.

• Additional research will focus on the determination of key variables to explain the transition to an archetypal heatmap to another one.
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METHODOLOGY

The method is developed in two steps :

1 - Construction of monthly cyclical heatmaps 2 - K-means classification based on heatmap recognition

The first step is a visual representation of the cyclical performance of the economy illustrating the

time-dynamics (past 18 months, starting from bottom, on the vertical axis) of a large number of

economic and financial indicators (63 indicators for the US).

Each indicator is normalized over each 18-month window to highlight a deterioration or an

improvement of the situation over each sub-period. Computing cyclical heatmaps over 1990-2019,

this means that we create 324 images.

The second step aims at classifying each heatmap into few archetypal ones, using a K-means

method, in order to :

- capture the expansion / top cycle / contraction / recession periods

- compare and find similarities between historical periods.

This quantitative method has the advantage of evaluating the evolution of a large number of

indicators with potential time-lags, without supervision or a priori, and detect archetypal

different phases of the business cycle. The archetypal phases are identified with a specific time-

sequence that is a major help in understanding the next likely cyclical development.

K-MEANS CLASSIFICATION FOR THE US ECONOMY
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The actual position in #3 is reflecting a negative dynamics from mixed/positive (blue colors) six months

ago to negative in April 2019 (yellow or red colors) of leading indexes, manufacturing activity, housing and

financial markets. However, other indicators, e.g. the household sector, have continued improving.

This position in #3 is, in almost all instances, followed by further economic weakness (#2). This state is a key

bifurcation point, with a move to :

- #1 (recession), likely if interest rates were to increase (not plausible) or sharp fall in labor market

- #5 otherwise, which is our current scenario.
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