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DATA: DEPENDENT VARIABLES

® DEPENDENT VARIABLES IN THREE PHASES:

1.

SERIES FOR EACH EU COUNTRY DISAGGREGATED BY OCCUPATION, BASED
ON ISCO, FURTHER DIVIDED INTO MALES AND FEMALES AND INTO FOUR
AGE GROUPS: 15-24, 25-49, 50-64 AND 65+ (ABOUT 4000 SERIES)

DISTRIBUTE THE OCCUPATION SERIES INTO SECTORS, BASED ON NACE,
USING A NACE/ISCO IMPUTATION  MATRIX PROVIDED BY
CEDEFOP/EUROSTAT. FORECASTING  SECTORAL  EMPLOYMENT
DEVELOPMENTS FOR EACH EUROPEAN COUNTRY, DISAGGREGATED BY SEX
AND AGE GROUP (ABOUT 3500 SERIES)

FoLLOWING CEDEFOP, WE DISTRIBUTE THE OCCUPATIONS INTO LOW,
MEDIUM AND HIGH SKILLS. THIS PROVIDES SHORT TERM SKILLS FORECASTS
FOR EACH COUNTRY, AGAIN DISAGGREGATED BY SEX AND AGE (ABOUT 470
SERIES)
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DATA: INDEPENDENT VARIABLES

¥ INDEPENDENT VARIABLES:

About 50 variables for each of the countries under analysis,
containing indicators such as:

Independent Variables

The volumes of the private investment and consumption

The GDP deflator

The sectorial value added

The unit labour cost

Stock price and volatility indexes

1
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DATA: SAMPLE AND FREQUENCY

® SAMPLE: 1998 T0 2013/2014 (WHERE AVAILABLE)
® FREQUENCY: QUARTERLY

® SOME VARIABLES ARE MONTHLY (E.G. SURVEYS, STOCK MARKET
VARIABLES, INTEREST RATES ETC.)

® \WE ASSESS THREE WAYS TO COPE WITH THIS UNBALANCEDNESS
PROBLEM.

1. USING THE QUARTERLY AVERAGES, I.E. AVERAGING OVER THE THREE MONTHS IN THE SAME QUARTER.

2. USING THE LAST MONTH IN EACH QUARTER ONLY, IN ORDER TO USE THE MOST UPDATED INFORMATION
AVAILABLE BUT AT THE COST OF A POSSIBLE INCREASE IN THE VOLATILITY OF THE VARIABLE.

3. SPLITTING EACH MONTHLY VARIABLE INTO THREE QUARTERLY VARIABLES EACH CONTAINING,
RESPECTIVELY, THE FIRST, SECOND AND THIRD MONTHS IN ALL QUARTERS ACROSS THE PERIOD. THIS
APPROACH IS IN THE SPIRIT OF THE UMIDAS REGRESSIONS INTRODUCED IN FORONI AND MARCELLINO
(2011). IT PRESERVES ALL THE AVAILABLE HIGHER FREQUENCY INFORMATION, AT THE COST OF FURTHER
ENLARGING THE NUMBER OF VARIABLES UNDER CONSIDERATION.

[
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DATA: SAMPLE AND FREQUENCY

Country From To Country From To
AT 1998.1 2013.4 IE 1998.2 2014.1
BE 1998.2 2013.4 IT 1998.1 2014.1
BG 2000.1 2013.4 LT 1998.2 2014.1
CY 1999.2 2013.4 LU 1998.2 2013.4
CZ 1998.1 2013.4 LV 1998.2 2014.1
DE 1998.2 2013.4 MT 2000.2 2013.4
DK 1998.2 2014.1 NL 1998.2 2014.1
EE 1998.2 2014.1 PL 1998.2 2013.4
ES 1998.1 2013.4 PT 1998.1 2014.1
FI 1998.2 2013.4 RO 2005.2 2013.4
FR 1998.1 2013.4 SE 1998.2 2013.4
GR 1998.1 2013.4 SI 1998.2 2013.4
HR 2002.2 2013.4 SK 1998.1 2013.4
HU 1998.2 2013.4 UK 1998.2 2014.1
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MODELS

® \WE ASSESS A LARGE SET OF SHORT TERM FORECASTING
MODELS, FOCUSING ON THOSE THAT PERFORM WELL FOR
MACROECONOMIC VARIABLES BASED ON PREVIOUS STUDIES.

® THE MODELS THAT WE CONSIDER ARE ALSO SIMILAR TO THOSE
USED FOR THEIR SHORT TERM PROJECTIONS BY THE STATE
PROJECTIONS CONSORTIUM (RESPONSIBLE FOR DEVELOPING
EMPLOYMENT PROJECTIONS UNDER CONTRACT WITH THE U.S.
DEPARTMENT OF LABOR).
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MODELS

® FIVE CATEGORIES:

1. AR(P) WITH TWO LAG VALUES, P = {1,4}

2. ARMA(rQ) WITH (RQ) = (1,1) AND (PQ) = (4,4)

3. PC(F) WiTH F = {1,2,3,4} FACTORS AND INCLUDING OR EXCLUDING AN AR(P)
4. PLS(F) WITH F = {1,2,3,4} FACTORS AND INCLUDING OR EXCLUDING AN AR(P)
5

BR(WN) WITH SHRINKAGE PARAMETERS W = {0.5,1,2} AND INCLUDING OR EXCLUDING AN AR(P)

- CHOICES FOR THE CONSTANT AND THE DUMMY VARIABLE:
1. THE CONSTANT AND THE DUMMY VARIABLE ARE NOT INCLUDED AT ALL
2. ONLY THE CONSTANT IS INCLUDED,

3. ONLY THE DUMMY VARIABLE IS INCLUDED.

[
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REFINEMENTS

® THE IMPLEMENTATION OF THE SBAS IS DIVIDED IN THREE PARTS:

® (1) A PSEUDO OUT-OF-SAMPLE FORECASTING EXERCISE WHERE THE
PREDICTING ABILITY OF VARIOUS MODELS IS ASSESSED USING A
CROSS-VALIDATION METHODOLOGY

® () THE ACTUAL OUT-OF-SAMPLE FORECASTING, WHERE THE
FORECASTS ERRORS PRODUCED IN PART (I) ARE USED TO PICK THE
FORECASTING MODEL(S) THAT BEST SUITS THE USER, PRODUCE
ACTUAL FORECASTS, AND CALCULATE VARIOUS FORECAST RELATED
STATISTICS AND,

® (1) THE EARLY WARNING SYSTEM (EWS) INDICATORS THAT WARN
THE ECONOMIST OF A POTENTIAL SUDDEN MOVE.
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REFINEMENTS

® ONCE THE MODEL PARAMETER ESTIMATES ARE OBTAINED, WE USE
THE PROJECTION METHOD WHICH IS MORE ROBUST IN THE PRESENCE
OF POSSIBLE MODEL MIS-SPECIFICATION (STOCK AND \WATSON,
2002)

® \WE START WITH H = 1 AND SET THE MAXIMUM FORECAST HORIZON AT
H = 8. LONGER HORIZONS COULD BE ALSO CONSIDERED BUT
TYPICALLY TIME SERIES BASED FORECASTS BECOME UNINFORMATIVE
FOR LARGE VALUES OF H.

® THEN, WE SPECIFY THE EVALUATION PERIOD, EVAL, OMITTING THE
FINAL H OBSERVATIONS IN ORDER TO HAVE THE SAME NUMBER (EVAL)
OF FORECASTS FOR ANY GIVEN FORECAST HORIZON H, TO BE LATER
COMPARED WITH THE ACTUAL VALUES.
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REFINEMENTS

1. DEFINE THE VARIABLE OF INTEREST, Y, WHERE Y BELONGS TO THE SET OF
EUROPEAN LABOUR MARKET VARIABLES

2. USE AN INITIAL SAMPLE OF T, OBSERVATIONS (T, = T-EVAL-H).

3. OBTAIN THE PROPER SET OF REGRESSORS FOR EACH MODEL I, X7, T= 1,2,...,
T1

4. FOR EACH FORECAST HORIZON REGRESS Y7 ON X;7.,; AND OBTAIN THE (METHOD
SPECIFIC) VECTOR OF PARAMETER ESTIMATES

5. CALCULATE FOR EACH METHOD THE FORECASTS USING THE PROJECTION
METHOD

6. REPEAT THE WHOLE PROCEDURE INCREASING IN EACH STEP THE INITIAL
SAMPLE BY ONE OBSERVATION

/. REPEAT THE WHOLE PROCEDURE FOR EACH VARIABLE OF INTEREST Y

IS
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REFINEMENTS

® FORECASTING SCHEMES:

1. RECURSIVE (ADD ONE OBS AT THE END OF EACH SAMPLE, SO EXPANDING SAMPLE
SIZE)

— More efficient
1. ROLLING: NOT INCLUDED. HOWEVER, THE PROGRAM CODE OF THE SBAS CAN
PRODUCE THOSE RESULTS USING A FIXED-LENGTH ROLLING WINDOW
® |N OUR EXPERIMENTS:

h=1,..,8
Eval = 16 periods (2009-2013 where available)

® CEDEFOP AGGREGATION HAS BEEN DONE USING ANNUAL AND QUARTER
WEIGHTS

IS
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REFINEMENTS

® ROOT MEAN SQUARED FORECAST ERROR
¥ DIEBOLD-MARIANO STATISTIC
B SIGN SUCCESS RATIO

® COVERAGE RATES OF INTERVAL FORECASTS BASED ON PAST
FORECAST ERRORS: THE SBAS CAN NOW ALSO DYNAMICALLY
COMPUTE INTERVAL FORECASTS FOR EACH VARIABLE AND
FORECAST HORIZON
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REFINEMENTS

" DENSITY FORECASTING AND COVERAGE RATES OF DENSITY FORECASTING
INTERVALS: AN NEW ADDITION IN THIS REPORT IS THE CONSTRUCTION OF THE DENSITY
FORECASTS AND THEIR EVALUATIONS.

®  THE DENSITY FORECASTS ARE BASED ON SIMULATION AND THE WAY THEY ARE
CONSTRUCTED IS SIMPLE AND INTUITIVE. FOR A GIVEN SERIES AND A MODEL OF
INTEREST WE ESTIMATE THE ERROR. THEN, WE RESAMPLE FROM THE ERROR, THUS
CONSTRUCT A RESAMPLED ERROR SERIES, AND USING THE MODEL ESTIMATES WE
COMPUTE THE SERIES VALUE.

® REPEATING THIS PROCEDURE A NUMBER OF TIMES, B, WE END UP WITH A SERIES OF
VALUES THAT CAN BE USED FOR FURTHER DISTRIBUTIONAL ANALYSIS.

®  WE USE THE BERKOWITZ LR STATISTIC FOR DENSITY EVALUATION
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A FORECAST-BASED EARLY WARNING
SYSTEM

® AN INTERESTING ISSUE IS WHETHER THE SHORT TERM FORECASTS PRODUCED
BY THE SBAS CAN BE ALSO USED TO PRODUCE A POLICY RELEVANT EARLY

WARNING SYSTEM (EWS).

" IN PARTICULAR, POLICY MAKERS CAN BE INTERESTED IN WHETHER A SPECIFIC
OCCUPATIONAL TYPE (POSSIBLY IN A GIVEN COUNTRY AND/OR FOR A GIVEN
GENDER AND AGE GROUP) WILL INCREASE OR DECREASE SUBSTANTIALLY

OVER THE NEXT QUARTERS COMPARED TO THE RECENT PAST.

® To CONSTRUCT SUCH AN EWS, WE PROCEED AS FOLLOWS.

N
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A FORECAST-BASED EARLY WARNING
SYSTEM

® FIRST, FOR EACH VARIABLE UNDER ANALYSIS, WE COMPUTE THE
AVERAGE VALUE OF THE LAST M OBSERVATIONS, AS A SUMMARY
MEASURE OF ITS RECENT PAST BEHAVIOUR.

® WE SET M=20 SO THAT THE LAST 5 YEARS OF QUARTERLY DATA
ARE AVERAGED.

® THEN, WE ASSESS WHETHER SUCH AN AVERAGE FALLS OUTSIDE
THE 90% OR 95% INTERVAL FORECAST FOR THAT VARIABLE.
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A FORECAST-BASED EARLY WARNING
SYSTEM

® |F THE PAST AVERAGE FALLS BELOW THE LOWER VALUE OF THE
FORECAST INTERVAL, A MAJOR DECREASE IN THAT SPECIFIC
OCCUPATIONAL TYPE IS EXPECTED, AND VICE VERSA FOR
VALUES LARGER THAN THE UPPER FORECAST INTERVAL.

" N THE SBAS, WE CAN APPLY THIS PROCEDURE USING THE
INTERVAL FORECASTS BASED EITHER ON THE PAST FORECAST
ERRORS OR THE DENISTY SIMULATION-BASED APPROACH.
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A FORECAST-BASED EARLY WARNING
SYSTEM

® EVALUATION, CONDUCTED OVER THE $EVAL$

I ® PERIOD, TO VERIFY THE PERFORMANCE OF THE EWS,

AND A PURE OUT-OF SAMPLE APPLICATION.

.
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RESULTS

® Now, THE SBAS TABLES PRESENT THE FOLLOWING RESULTS:

¥ RMSFE. THE ROOT MEAN SQUARED FORECAST ERROR ACROSS ALL
EVALUATION PERIODS.

® DM. THE TWO-SIDED DIEBOLD-MARIANO STATISTIC.

® DMP. THE P-VALUE FOR THE TWO-SIDED DIEBOLD-MARIANO
STATISTIC.

B SSR. THE SIGN SUCCESS RATIO CALCULATED ACROSS ALL
EVALUATION PERIODS.
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RESULTS

® CRPY-0,95. COVERAGE RATES USING THE 95% FORECAST
INTERVALS OBTAINED BY THE FORECAST ERROR. THE NUMBER
OF TIMES THE ACTUAL VALUE LIES INSIDE THE BOUNDS IS
REPORTED.

® CRPY-0,90. COVERAGE RATES USING THE 90% FORECAST
INTERVALS OBTAINED BY THE FORECAST ERROR. THE NUMBER
OF TIMES THE ACTUAL VALUE LIES INSIDE THE BOUNDS IS
REPORTED.
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RESULTS

® CRDY-0,95. COVERAGE RATES USING THE 95% DENSITY
FORECASTING INTERVALS OBTAINED BY THE FORECAST ERROR.
THE NUMBER OF TIMES THE ACTUAL VALUE LIES INSIDE THE
BOUNDS IS REPORTED.

® CRDY-0,90. COVERAGE RATES USING THE 90/% DENSITY
FORECASTING INTERVALS OBTAINED BY THE FORECAST ERROR.
THE NUMBER OF TIMES THE ACTUAL VALUE LIES INSIDE THE
BOUNDS IS REPORTED.
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RESULTS

® CRPM-0,95. COVERAGE RATES USING THE 95% FORECAST
INTERVALS OBTAINED BY THE FORECAST ERROR. THE NUMBER
OF TIMES THE AVERAGE OF THE LAST M VALUES LIES INSIDE THE
BOUNDS IS REPORTED; M = 20.

® CRPM-0,90. COVERAGE RATES USING THE 90% FORECAST
INTERVALS OBTAINED BY THE FORECAST ERROR. THE NUMBER
OF TIMES THE AVERAGE OF THE LAST M VALUES LIES INSIDE THE
BOUNDS IS REPORTED; M = 20.

EU-SBAS information day, Brussels, 13/02/2015 22




RESULTS

® CRDY-0,95. COVERAGE RATES USING THE 95% DENSITY
FORECASTING INTERVALS OBTAINED BY THE FORECAST ERROR.
THE NUMBER OF TIMES THE AVERAGE OF THE LAST M VALUES
LIES INSIDE THE BOUNDS IS REPORTED; M = 20.

® CRDY-0,90. COVERAGE RATES USING THE 90% DENSITY
FORECASTING INTERVALS OBTAINED BY THE FORECAST ERROR.
THE NUMBER OF TIMES THE AVERAGE OF THE LAST M VALUES
LIES INSIDE THE BOUNDS IS REPORTED; M = 20.
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RESULTS

" LR1. BERKOWITZ (2001) LIKELIHOOD RATIO STATISTIC FOR DENSITY
EVALUATION. TESTING FOR MU=0 AND SIGMA=1.

® LR2. BERKOWITZ (2001) LIKELIHOOD RATIO STATISTIC FOR DENSITY
EVALUATION. TESTING FOR RHO=0.

® |LR3. BERKOWITZ (2001) LIKELIHOOD RATIO STATISTIC FOR DENSITY
EVALUATION. JOINT TEST.

® | R1P. P-VALUE FOR LR1.
® | R2P. P-VALUE FOR LR2.

® | R3P. P-VALUE FOR LR3.

IS
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RESULTS

® | AST FORECAST. THE MOST RECENT REAL OUT-OF-SAMPLE FORECAST.

B E\WWSCONF. EARLY WARNING SYSTEM BASED ON THE FORECAST
INTERVALS.

* indicates the average of the last m values lies outside the 90%

bounds.

** indicates the average of the last m values lies outside the
95% bounds.

.
EU-SBAS information day, Brussels, 13/02/2015 25




RESULTS

® EWSDENS. EARLY WARNING SYSTEM BASED ON THE DENSITY

FORECASTING INTERVALS.

* indicates the average of the last m values lies outside the 90%

bounds.

** Indicates the average of the last m values lies outside the
95% bounds.
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COMPARISON TO CURRENT FORECASTS

Comparison to the official forecasts

DE ES FR IT
Dates Official SBAS  Official SBAS  Official SBAS  Official  SBAS
2012 1.125% -0.412% -4.321% -4.778% -0.037% -0.001% -0.299% -1.463%
2013 0.557% 0.696% -2.944% -4.315% -0.346% 1.055% -2.013% -1.958%
2014 0.525% 0.717%  0.226%  0.600% -1.080% 2.712% -0.229% -0.860%
2015 0.642% 1.799% 0.861% 0.063% 1.105% -4.096% 0.474% -0.002%
2016 0.001%

1
EU-SBAS information day, Brussels, 13/02/2015

27



EWS

DE, ECOFIN, h = 1. EWS Example

Date Value EWSDens Growth

2009.4 38555.71 o

2010.1 37867.45 o -1.80%
2010.2 38111.13 * 0.64%

2010.3 38392.53 0.74%

20104  38554.46 o 0.42%

2011.1 32199.27 -18.01%
2011.2 32734.43 o 1.65%

2011.3  328R89.77 o 0.47%

2011.4 33100.31 * 0.64%

2012.1  32066.86 -3.17%
2012.2  32346.65 0.87%

2012.3  32757.32 1.26%

2012.4  32767.08 0.03%

2013.1 32290.68 -1.46%
2013.2  32812.66 1.60%

2013.3 33084.89 0.83%

| | |
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APPENDIX
SAMPLE TABLES

1
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