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FUNCTIONS

CEIC provides a number of mathematical functions that can be applied to the series
in CEIC databases. You can then use the transformed series to create charts or
download to Excel for further analysis.

Functions can be accessed in the following ways:
e “Apply functions” pop-up
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e “Apply function” menu

ELoH Gl RE1 wE2 4
+ExE5 LE8% © @ Ov 0 L X B $v TV oy v fov

fx AR
IR R Q18311 BREDI) mEENDINA HEAT v
v| BEM, X, LUNMRHESL
u ) Wﬁ! e XEE:: 0745 2021 HZR% o Cad Kol
P R
21
YTD QTD
HEE

BEE @EEE%  PoP  PoP%

B
= AR B vy =] MYR &
7T (i3] & 7T IT s}
&it

Copyright © 2026 I1SI Markets. All rights reserved.

14




CEIC Math Functions 7

ACCUMULATE
VR R T B RARAN

2 PR R
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W T ERAESE: BIMNTE
fx @ EE
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R R R IR

BRI o
ACCUMULATE ()
<3 ACCUMULATE ()
<3 ROLLSUM (i/5)) -
B AR REED

I %CHANGE (:

B

f(Xn) = Null ifxnisnull

f(Xn) = Null ifany preceding elements (X1, X2, X3, ... Xn )is/are missing
f(Xn) =X, Xi ifall(X1, X2, X3, ... Xn) are not missing
Bl
X0 X1
1Q2013 580 580
202013 900 1480
302013 120 1600
4Q2013 390 1990
10Q2014 150 2140
202014 600 2740
3Q2014 450 3190
4Q2014 230 3420
1Q2015 810 4230
20Q2015 700 4930
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3Q2015 680 5610
4Q2015 400 6010
ADD

AI— D EER—RIEPET AT

B

ADD (32!, 18)

X1(t)=XO0(t)+const
or
X1(t)=X0(t)+Y(t)

ik
o

T ER R
W N ERESEE SRNTE

S maEn

< IR

i el

ADD
BRn— TR RER IR TRE
iBE
ADD (8!, {H)
B4
it o B

& 1
BRI EARMAER) v

A
Constant=100

X0 X1
1Q2013 580 680

1000

2Q2013 900
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3Q2013 120 220
402013 390 490
1Q2014 150 250
202014 600 700
3Q2014 450 550
4Q2014 230 330
1Q2015 810 910
2Q2015 700 800
3Q2015 680 780
Series=Y

X0 Y X1
1Q2013 580 22 602
202013 900 22 922
30Q2013 120 36 156
402013 390 35 425
10Q2014 150 37 187
20Q2014 600 39 639
3Q2014 450 45 495
402014 230 10 240
1Q2015 810 82 892
2Q2015 700 20 720
3Q2015 680 34 714
AGGREGATE

This function transforms the frequency of a series to a lower one using the most
appropriate method: average, minimum or maximum value etc. The method Nth
observation is chosen in this period.

AGGREGATE

vvvvv

Method Sum

Apply avg for incomplete cycle

Bk

AGGREGATE (B3, £, AR, F n R, WATERERFEA )

Copyright © 2026 I1SI Markets. All rights reserved.
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Method Formula
: Null £ one of the observation
(Xm1, Xm2 ... ;.'.;mj)is mussing,
Sum Ym=fEma) | P
z £ all components are not missing
Xeny
1
Null £ one of the observation
(Xmi1, Xn2,..... Xmj)ie missing
hvesge | Y= fG) | P
Xenj /P ifall components are not missing
F
Max Y = Mz (Xmil, Xm2, Xm3,..., XmN}
Mn Y = Mmn {Xmi, Xm2, Xm3,..., XN}
Null £ Xm1is missing
First Y= Xml+i where Xml+i 15 the closest non-null element, if
Emi1, Emi+1, Emi1+2  isnull
Xml 1f Xm1 is not null
Null £XoPis missing
Y= XmP+ where XmP- s the closest non-null element, if
Last
XnP, XmP-1, XoP-2 | isnull
XmP 1f XenP is not null nor missing
Null # XN is missing
N Ym= XN+ where XmN+i 15 the closest non-null element,
if XN, XmN+1, XmN+2 _ isnull
XmN if XmiN 15 not null nor mussing

where M is the Method and P is the Period End

T~

Method=Sum, Frequency=Yearly
Dates Dates Base series [Result
1Q2013 580

20Q2013 900

3Q2013 120

4Q2013  |2013 390 1990
1Q2014 150

2Q2014 600

3Q2014 450

4Q2014 2014 230 1430
1Q2015 810

2Q2015 700

Copyright © 2026 I1SI Markets. All rights reserved.
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Method=Avg, Frequency=Yearly

Dates Dates Base series  |Result
1Q2013 580
202013 900
3Q2013 120
4Q2013 2013 390 497,5
102014 150
2Q2014 600
3Q2014 450
4Q2014 2014 230 357,5
1Q2015 810
20Q2015 700

Method=Nth observation=3, Frequency=Yearly

Dates Dates Base series [Result
1Q2013 580

2Q2013 900

3Q2013 120

4Q2013 |2013 390 120
1Q2014 150

20Q2014 600

3Q2014 450

4Q2014 |2014 230 450
1Q2015 810

20Q2015 700
ARIMA

This function is generalization of ARMA model that describes the stationary stochastic
process in terms of merging two terms: AR(p) and MA(q) to better comprehend the
data and to forecast upcoming time points. The model can be applied to both cases
when data shows stationarity or non-stationarity, where the differencing (d) could be
applied to eliminate seasonal component.
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ARIMA ~
i ity i ‘where the ) could be app! component
Q
eEEE S VAR (0ulput, NUMDEr Of Torecast. ARIMA (ar order (D), diff. order (d), ma order (q), SERSE)
> 2

SE SCHANGE (period) AR order (p) DIff. order (d) MA order (q)

Rl DIFF (period) 1 1 1

RIS EXPGRONTH (period) T ]

ROWTHCONTSUM (period) 12

{8l GROWTHCONTVAL (pesiod, valu

LAG (num)

SRS BASEVALAD.) (senis 110 yoy Dase . EERTN ~

SR ) BRI, 5724301
ERR{E REPLVAL (old value, constant)

REJECTVALS (start, end, condition, value) Sigma 2 Log Mkeinood Alc

000003 -525Easez 108777188
AT REPLNULL (nu vaius)

== Variables Cofficient

ST UPDATE (1) - .

FHERIF SPLICE (valus) mal o7 ;

WA
ARIMA (ar order (p), diff order (d), ma order (g), number of forecasts)

N
ARIMA(1,1,1) for selected series of GDP and CPI

ETERELE ~

EREFREIE S SRR, 400802227

Sigma 2 Log likelihood AlC

1.39896 -78.24001 162.48002
Variables Coefficient
arl -0.37029
mal -0.79591
SEEEE ~

EREE15IE, 5724301

sigma2  Loglikeliood  AIC

000003  -525.88592 1057.77185

Variables Coefficient
arl 0.92883
mal 0.72149

ANTILOG
LL10 RIE, TEEXNHEEK
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$2HTIIE R R
W N ERESEE: BIMTE
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Fiiv el g
P ANTILOG ()
<3 CONVERTCUR (= i B
BRI R AEERD v

& ANTILOG ()

Bk

X1(t)=107X0(t)

A

X0 X1
1Q2013 2.2 158,49
2Q2013 2 100
302013 33 1 995,26
4Q2013 1 10
102014 3.4 2 511,89
2Q2014 1 10
302014 19 79,43
4Q2014 2 100
1Q2015 15 31,62
2Q2015 2 100
3Q2015 1 10
4Q2015 4 10000

13

Treatment of Null elements: if any of the elements of the source series is Null then the

corresponding element of the resultant series will also be Null.
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BASEVALADJ

This series calculates monthly values from monthly YoY and YoY ytd series taking the
predefined base value as the value for 12 months of the first observated year.

‘Apply functions

BASEVALADJ

Money Supply M2  Chins; 70277

B

BASEVALADJ (ytd yoy #45!l, &1B)

*Assuming Jan=Feb and YoY & YTD-YoY are available.
1. Output[(Jan-Feb).Y2] = Output[Feb.Y1] * (1 + YTD-YoY [Feb.Y2]/ 100)
2. Output[(Mar-Dec).Y2] = Output[(Mar-Dec).Y1] * (1 + YoY [(Mar-Dec).Y2]/100]

T~
. YTD-
P YoY
eriod 0 Yoy Output

1.2005 1.8 100
2.2005 9.5 100
3.2005 9 100
4.2005 7.2 100

Y1
5.2005 8 100
6.2005 7.9 100
7.2005 7.6 7.8 100
8.2005 7.9 7.8 100
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9.2005 10.2 8 100
10.2005 10.6 8.2 100
11.2005 11 8.5 100
12.2005 115 8.8 100
1.2006 17.9 17.9 110.6
2.2006 2.1 10.6 110.6
3.2006 9 10.1 109
4.2006 9.1 9.7 109.1
5.2006 8.9 9.5 108.9
6.2006 9.1 9.4 109.1
Y2
7.2006 9.3 9.4 109.3
8.2006 9.5 9.4 109.5
9.2006 8.2 9.3 108.2
10.2006 7 9.1 107
11.2006 7.6 9 107.6
12.2006 7.4 8.9 107.4
1.2007 15 17.9 122.3
2.2007 14.5 10.6 122.3
Y3
3.2007 12 10.1 122.1
4.2007 115 9.7 121.6

15
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5.2007 13 9.5 123.1
6.2007 13.2 94 123.5
7.2007 10 94 120.2
8.2007 11.8 94 122.4
9.2007 9 9.3 117.9
10.2007 8.9 9.1 116.5
11.2007 9.1 9 117.4
12.2007 8.4 8.9 116.4

16
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CHANGE

This function is used to calculate the percentage changes, absolute difference or
logarithmic difference (exponential growth) of a selected series over a period of time
or over a year earlier.

When calculating a "Over a year" change, CDM automatically sets the time lag to the
number of periods within a year for the frequency of the selected series.

“Over period” is to calculate a period-on-period change with user defined time lag. The
annualized growth of the defined period can be obtained by checking the “Annualize”
checkbox.

Apply functions

Select series to apply function(s) to:

CN: Aggregate Financing: New Increased

fi' Type a function

£ Hide functions

%CHANGE
Gets the percentage change over time. The parameter ‘period refers te the time lag of the calculation (t=1,2,3...)
BY FUNCTION SYNTAX
%CHANGE (period, obs. num, annualized)
ARGUMENTS
f)zggR'EG;\TE (" Period ®) Over Year Over Period
3::;:;;?_ADJ - alue HELP ON THIS FUNCTION
EiE:
%CHANGE (Hi8], WM REL, RFITE
100*(X(i)-X(i-t))/X(i-t)
Annualized formula:
100*((X(i)/X(i-))(N/t)-1)
A
Series frequency Number of period within a year (N)

Annual / Yearly 1

Semiannual 2

Quarterly 4

Monthly 12

Weekly 52

Weekday 260
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Everyday 365

When in the parameter “period” the variant “Year” is chosen, t in the formula refers to
the N in the table above. When “N last observation is chosen”, t refers to the N typed
by the user.

For the annualised formula N refers to the table above and t is the time lag.

Al
Period=Over year

X0 X1
1Q2013 580
2Q2013 900
3Q2013 120
40Q2013 390
1Q2014 150 -74,14
2Q2014 600 -33,33
3Q2014 450 275,00
402014 230 -41,03
1Q2015 810 440,00
2Q2015 700 16,67
3Q2015 680 51,11
40Q2015 400 73,91

Period=Over period=1

X0 X1

1Q2013 580

2Q2013 900 55,17
3Q2013 120 -86,67
4Q2013 390 225,00
1Q2014 150 -61,54
2Q2014 600 300,00
3Q2014 450 -25,00
4Q2014 230 -48,89
1Q2015 810 252,17
2Q2015 700 -13,58
3Q2015 680 -2,86
4Q2015 400 -41,18

Copyright © 2026 I1SI Markets. All rights reserved.
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Compounding Annual Growth Rate (CAGR)
BHEKE

Measure the average annual growth rate of a series over a specific period, assuming
the growth is compounding annually. Note: CAGR only accepts yearly series. If the
selected series is not yearly, it will automatically be aggregated to yearly series.

R - & X

CONVERTCUR
UITEES

This function converts series to one of the 7 target currencies: USD, EUR, JPY, RMB,
GBP, RUB and MYR.

CONVERTCUR

B

CONVERTCUR (¥, #££I)

X1=XO0*Ex_rate

If a unit is not selected, the new series is calculated with the unit same as the original
series (e.g. from EUR billion to USD billion).

Only time-points for which contemporary exchange rates are available are converted.

Al
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X0 (Unit=Euro) X1 (Unit=USD)

1Q2013 693.610 915.493
202013 697.210 911.092
3Q2013 682.280 904.310
4Q2013 694.500 945.519
1Q2014 700.390 959.750
20Q2014 694.980 053.101
3Q2014 677.130 896.535
4Q2014 703.910 879.280
1Q2015 702.950 790.924
202015 700.660 775.544
3Q2015 693.570 771.239
4Q2015 712.020 779.238
CROSSSEC

il

CROSSSEC

B

CROSSSEC (A, fEHRERK, BEZZANIN)

X(O=Y(®)+Z(t)

or
X(O=(Y()+Z(1))/2
or

X(O=Y()*2(1)

A
Sum
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Y z X
1Q2013 250 25 275
2Q2013 400 75 475
3Q2013 70 15 85
4Q2013 190 105 295
1Q2014 20 35 55
2Q2014 380 95 475
3Q2014 220 35 255
4Q2014 150 145 295
1Q2015 640 95 735
2Q2015 520 65 585
3Q2015 410 55 465
4Q2015 350 45 395
Median/Average

Y z X
1Q2013 250 25 137.5
2Q2013 400 75 237.5
3Q2013 70 15 42.5
4Q2013 190 105 1475
1Q2014 20 35 27.5
2Q2014 380 95 237.5
3Q2014 220 35 1275
4Q2014 150 145 147.5
1Q2015 640 95 367.5
2Q2015 520 65 292.5
3Q2015 410 55 232.5
4Q2015 350 45 197.5
Product

Y z X
1Q2013 250 25 6250
2Q2013 400 75 30000
3Q2013 70 15 1050
4Q2013 190 105 19950
1Q2014 20 35 700
2Q2014 380 95 36100
3Q2014 220 35 7700
4Q2014 150 145 21750
1Q2015 640 95 60800
2Q2015 520 65 33800
3Q2015 410 55 22550
4Q2015 350 45 15750

Copyright © 2026 I1SI Markets. All rights reserved.
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DATE_RANGE

H 37

This function cuts the series into segments by specifying the dates of data range. If a
series has observations from 2000 to 2022. When you want to observe just the last 3
years (2020, 2021, 2022), you can apply Date_Range(2021-01, 2022-12). Period
from 2000 to 2020 will be cut off.

REFAE ——
fx wNEE
REy  EEeEEs) v ElEq}ErEI DATE_RANGE
HEERRiEE OERERE . BEFIoEaEENEERE
Q) date_range EE
HEREE] DATE_RANGE (start, end) - HERSEE DATE_RANGE (7148, £2855)
=
23
FE
B8
=]
ExEnER v
ERETE B
Example
X0
2000 4.00
2001 3.80
2002 4.50

2003 14.40
2004 13.00
2005 11.20
2006 10.50

Copyright © 2026 I1SI Markets. All rights reserved.
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2007 8.50
2008 7.70
2009 6.60
2010 6.40
2011 6.50
2012 8.50
2013 8.56
2014 8.62
2015 8.69
2016 8.75
2017 8.81
2018 8.87
2019 8.94
2020 9.00
2021 9.06
2022 9.12

= Cut to only keep the datapoints:
2020 9.00
2021 9.06
2022 0.12

DIFF

This function Gets the absolute differences of the series over time. The parameter
‘period’ refers to the time lag of the calculation (t=1,2,3...).

Apply functions

Select series to apply function(s) to:

CN: Aggregate Financing: New Increased

fx  Typeatunction

< Hide functions

DIFF
Gets the absolute differences of the series over time. The parameter ‘period' refers to the time lag of the calculation (t=12,3.)
BY FUNCTION SYNTAX
& %CHANGE (period, obs. num, annualiz DIFF (period, obs. num, annualized)
% perio , annualize

5 ACCUMULATE ARGUMENTS
< ADD (type, value .
¢ AGGREGATE (fre ey end. method. nith. apply ava for incomplete cvcle Period ®) Over Year Over Period
& ANTILOG
<3 BASEVALAI €| HELP ON THIS FUNCTION v

<& CONVERTC!
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Bk

DIFF (Hi[8], MR, R EHE)

X(i)-X(i-t)

Annualized formula:
(X(1)-X(i-t))*N/t

EPUIS
Series frequency Number of period within a year (N)
Annual / Yearly 1
Semiannual 2
Quarterly 4
Monthly 12
Weekly 52
Weekday 260
Everyday 365

24

When in the parameter “period” the variant “Year” is chosen, t in the formula refers to
the N in the table above. When “N last observation is chosen”, t refers to the N typed

by the user.

For the annualised formula N refers to the table above and t is the time lag.

A
Over Year

X0 X1
1Q2013 580
2Q2013 900
3Q2013 120
4Q2013 390
1Q2014 150 -430,00
2Q2014 600 -300,00
3Q2014 450 330,00
4Q2014 230 -160,00
1Q2015 810 660,00
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2Q2015 700 100,00
3Q2015 680 230,00
4Q2015 400 170,00

Over Period=1

X0 X1
1Q2013 580
2Q2013 900 320,00
3Q2013 120 -780,00
4Q2013 390 270,00
1Q2014 150 -240,00
2Q2014 600 450,00
3Q2014 450 -150,00
4Q2014 230 -220,00
1Q2015 810 580,00
2Q2015 700 -110,00
3Q2015 680 -20,00
4Q2015 400 -280,00

DFM — GDP Nowcast

A HFHA — GDP RS Fil

CEIC uses Dynamic Factor Models to calculate GDP nowcast. Dynamic Factor Models
are computationally intensive due to their complex structure and the need for iterative
procedures. This function identifies common trends or factors that drive the variation
of data over time and use for forecasting and nowcasting of GDP to uncover underlying
data patterns in complex time series. It allows customizable model configurations and
user-defined input and output series for different countries.
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GOPRIIRE =nzavo B2

GDP Nowcast: [

Impact Series: RN~ B 20174601 BEEFBTERE

B
£
3
a
il

== [ \J

Mage parametes |
\

mpact

oy mtos ‘ !

RALPS@: 20170608 BIEETRASE

B BRAEFLE: 2007860 BESSVEREE
i B EREFEE: 20VE0N: BESETIRES

DISAGGREGATE

This function transforms the frequency of a series to a higher one using the most
appropriate method: distributing, replicating etc.

DISAGGREGATE
e e B Reuacy

sYNTAX

O XCHANGE ISASCREBATE (Woquancy.«

O ACCUMULATE ARGUMENTS

O ADD

O AGGREGATE

D ANTILOG

O BASEVALADJ

O CONVERTCUR

O CROSSSEC

ODIFF Methac Distribute

O DISAGGREGATE

D DIVIDE

CEXP

Bk

DISAGGREGATE (%, &=, A3, E#l1E,)

ik

o Distribution
populates all the elements within a period of the source series by subdividing the value
equal between to resultant elements. Maps a series to a higher frequency by
populating all the elements within a period of the source series by subdividing the
value equal between to resultant elements.

Distribution would be applied when the source series represents a rate of change such
as price level change and this data was required to be described in terms of a higher
frequency series
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o Replication
populates all the elements within a period of the source series with its single value.
Maps to a series of a higher frequency by populating all the elements within a period
of the source series with its single value.

Distribution would be applied when the source series represents a price level where
his data was required to be described in terms of a higher frequency series.

o Linear interpolation
populates sub-period observations with the linearly interpolated observations of the
source series. Maps a series to a higher frequency series by populating sub-period
observations with the linearly interpolated observations of the source series.

Linear interpolation ensures that the (additive) difference between an interpolated
element and next/preceding elements is constant. As such this approach is
appropriate for example when the series represents the number of some entity rather
than a derivative of a natural phenomenon such as a growth rate.

Formerly, if we have series X(t), then the Linear Interpolation of this series f(X(t)) is:
fX(®) = X(q) + {{ (X(p) — X(q)) / (p-) } * (t-q) } where:
X(q) is the previous known observation excluding NA and missing observations.
X(p) is the next known observation excluding NA and missing observations.
t, p, q are the relative positions of the observations within the series.

o Cubic spline interpolation

populates sub-period observations with the (natural) Cubic Spline Interpolation of each
observation of the source series. Maps a series to a higher frequency series by
populating sub-period observations with the (natural) Cubic Spline Interpolation of
each observation of the source series. The interpolated series has the qualitative
property of being ‘smooth’ at the interpolation points, in the sense that a cubic
polynomial (i.e. a smooth function) can be fitted over 3 adjacent elements. As such the
Cubic Spline Interpolation would be applied for example when the user expects the
rate of change of the series to vary in a continuous fashion.

The formal formulae are derived from the fact that the Cubic Spline Interpolation points
are uniquely determined by requiring that the series elements value(s) between two
known points lie of a cubic polynomial and at these points its second derivative is zero.

NG

Replication
X0 (yearly) X1,
transformed
(quarterly)
1Q2013 580
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2Q2013 580
302013 580
2013 |4Q2013 (580 580
1Q2014 100
20Q2014 100
3Q2014 100
2014 4Q2014 |100 100
Linear interpolation
X0 (yearly) X1,
transformed
(quarterly)
1Q2013
2Q2013
302013
2013 |4Q2013 [580 580
1Q2014 460
2Q2014 340
3Q2014 220
2014 14Q2014 |100 100
Cubic spline interpolation
X0 (yearly) X1,
transformed
(quarterly)
Jan 7.2777...
Feb 8.2222...
1Q2013 [Mar 9 9
Apr 0.7777...
May 10.7222...
2Q2013 un 12 12
Jul 13.7222...
Aug 15.7777...
3Q2013 |Sep |18 18

Copyright © 2026 I1SI Markets. All rights reserved.
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DIVIDE

FRA—DEES—REPHIIAITIRE

Apply functions

Select series to apply function(s) to:

CN: Aggregate Financing: Mew Increased

_)5’ Type a function

£ Hide functions

DIVIDE

Divides a constant value or a selected series to operate with

BY FUNCTION SYNTAX

DIVIDE (type, value)

< %CHANGE (pe 5 annualize

<3 ACCUMULATE ARGUMENTS

B ADD (type, value

& AGGREGATE (freque: . Type * Constant Series
<3 ANTILOG

<3 BASEVALAD. (series ytd yoy, base value Value 1

<3 CONVERTCUR (currenc 1

<3 CROSSSEC (met extend b est, e 2 HELP ON THIS FUNCTION v

B DIFF (period, ob

BiE:
DIVIDE (ZE#, 18)
X1(t)=XO0(t)/const

or
X1()=X0)/Y (1)

A

Constant=100

X0 X1
1Q2013 580 5.8
2Q2013 900 9
3Q2013 120 1,2
4Q2013 390 3.9
1Q2014 150 15
2Q2014 600 6
3Q2014 450 45
4Q2014 230 23
1Q2015 810 81
2Q2015 700 7
3Q2015 680 6.8
4Q2015 400 4

Series=Y
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X0 Y X1
1Q2013 580 22 26,36
2Q2013 900 22 40,91
3Q2013 120 36 3,33
4Q2013 390 35 11,14
1Q2014 150 37 4,05
2Q2014 600 39 15,38
3Q2014 450 45 10
4Q2014 230 10 23
1Q2015 810 82 0,88
2Q2015 700 20 35
3Q2015 680 34 20
40Q2015 400 A2 9,52

EXP
I EERER

Apply functions

Select series to apply function(s) to:

CN: Aggregate Financing: New Increased

J Typeafunction

¢ Hide functions

o

Applies each value with its exponential

BY FUNCTION SYNTAX

EXF ()

<& %CHANGE
< ACCUMULATE ARGUMENTS

S ADD
<7 AGGREGATE

HELP ON THIS FUNCTION ~

B

X1(t)=e~X0(t)

Al

X0 X1
1Q2013 2,2 9,03
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202013 2 7.39
302013 33 2711
4Q2013 1 272
1Q2014 3.4 29,96
202014 1 272
302014 19 6,69
4Q2014 2 7.39
1Q2015 15 4,48
202015 2 7.39
3Q2015 1 272
4Q2015 4 54,60
FILLGAP

ERANE T EIRCER K AN

FILLGAP

B

FILLGAP (2!, 18)

Linear interpolation formula:
fFOX(®)=X (@) +[{(X(p)-X(@))/(p-a) }*(t-a)]

where

X(q) is the previous last known observation excluding NA and missing observations
X(p) is the next known observation excluding NA and missing observations

t,p,q are the relative positions of the observations within the series

R
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Linear interpolation fills in any missing values (excluding first, last elements) by
drawing a line from the previous to next known values to the series.

Exponential interpolation fills in any missing values (excluding first, last elements) by
using exponential interpolation, which intuitively assumes the rate of change between
the previous to next known values to be constant and fills in the intermediate values
accordingly.

Cubic spline interpolation fills in any missing elements (excluding first and last) by
applying (natural) cubic spline interpolation.

T~
Linear extrapolation

X0 X1
01.09.2016 2448,62 2448,62
01.10.2016 2830,91 2830,91
01.11.2016 3114,001
01.12.2016 3397,092
Exponential interpolation

X0 X1
1Q2014 10 10
2Q2014 13.572088...
3Q2014 18.420157...
4Q2014 25 25
Cubic spline interpolation

X0 X1
4Q2013 53700 53700
1Q2014 51600 51600
2Q2014 52577.961
3Q2014 58963.558
4Q2014 69800 69800
1Q2015 83473.956
2Q2015 95745.95
3Q2015 101719.969
4Q2015 96500 96500
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Granger Causality Test

This function analyzes the causal relationships between variables and to identify which
variable is the leading indicator of the other. It is used to determine whether one time
series is useful in forecasting another time series. If a time series X “Granger-causes”
another time series Y, then past values of X should contain information that helps
predict future values of Y better than using only past values of Y.

PR - & X

| = 8
f— EREE
1
BOER
Series ¥

Exports: fon, 13920901, EDXERT

Series X

Exports fob, 5623501, =

GROWTHCONTSUM

This function gets the contribution of the sum of the selected series (Y) to the growth
of the base series (X) as an additive decomposition of the percentage change in the
aggregate series

Apply functions

Select series to apply function(s) te:

CN: Aggregate Financing: New Increased

JX  Typeatunction

< Hide functions

Sromm——

Gets the contribution of the sum of the selected series (Y) o the growin of the base series (X) as an addifive decompasition of the percentage change in the aggregate series

BY FUNCTION SYNTAX

GROWTHCONTSUM (peried, obs. num, annualized)

©%CHANGE (period, obs. num, annualize
G ACCUMULATE ARGUMENTS

& ADD (type, value,

& AGGREGATE (frequency, end, method, nth, apply avg for incomplete cycle Period

GANTILOG

DBASEVALADJ (serie: ase value HELP ON THIS FUNCTION ~

B

GROWTHCONTSUM (Hig], MK #, R ETE)

100*(X(i)-X(i-0)/Y (i-1))
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U
Series frequency Number of period within a year (N)
Annual / Yearly 1
Semiannual 2
Quarterly 4
Monthly 12
Weekly 52
Weekday 260
Everyday 365

When in the parameter “period” the variant “Year” is chosen, t in the formula refers to
the N in the table above. When “N last observation is chosen”, t refers to the N typed
by the user.

As the base series (X) the first series from the selected is chosen
Y is calculated as the sum of all series selected.

I
Over Year

X0 (quarterly) [Y (sum) X1
1Q2013 580 1452
2Q2013 900 4986
3Q2013 120 1595
4Q2013 390 2789
1Q2014 150 1268 -29,61
2Q2014 600 3948 -6,02
3Q2014 450 1985 20,69
4Q2014 230 2544 -5,74
1Q2015 810 4282 52,05
20Q2015 700 3498 2,53
3Q2015 680 2495 11,59
4Q2015 400 1963 6,68

Over Period=1
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X0 (quarterly) |Y (sum) X1

1Q2013 580 1452

2Q2013 900 4986 22,04
302013 120 1595 -15,64
4Q2013 390 2789 16,93
1Q2014 150 1268 -8,61
2Q2014 600 3948 35,49
3Q2014 450 1985 -3,80
4Q2014 230 2544 -11,08
1Q2015 810 4282 22,80
2Q2015 700 3498 -2,57
302015 680 2495 -0,57
4Q2015 400 1963 -11,22

Copyright © 2026 I1SI Markets. All rights reserved.
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GROWTHCONTVAL

This function gets the contribution of the selected series (Y, parameter 'value') to the
growth of the base series (X) as an additive decomposition of the percentage change
in the aggregate series

1 GROWTHCONTVAL

nnnnnnnnnn

B

GROWTHCONTVAL (HAi8], 18, YNREL, mErE)

100*(X(i)-X(i-)/Y (i-t))

DU
Series frequency Number of period within a year (N)
Annual / Yearly 1
Semiannual 2
Quarterly 4
Monthly 12
Weekly 52
Weekday 260
Everyday 365

When in the parameter “period” the variant “Year” is chosen, t in the formula refers to
the N in the table above. When “N last observations is chosen”, t refers to the N typed
by the user.

As the base series (X) the first series from the selected is chosen.
Y is calculated as the sum of all series selected.
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T~
Over Year

X0 (quarterly) [Y X1
1Q2013 580 1274
20Q2013 900 965
3Q2013 120 756
4Q2013 390 1096
1Q2014 150 608 -33,75
2Q2014 600 1258 -31,09
3Q2014 450 1007 43,65
40Q2014 230 921 -14,60
1Q2015 810 2000 108,55
202015 700 876 7,95
3Q2015 680 1085 22,84
4Q2015 400 1963 18,46

Over Period=1

X0 (quarterly) [Y X1

1Q2013 580 1274

2Q2013 900 965 25,12
3Q2013 120 756 -80,83
4Q2013 390 1096 35,71
1Q2014 150 608 -21,90
2Q2014 600 1258 74,01
302014 450 1007 -11,92
4Q2014 230 921 -21,85
1Q2015 810 2000 62,98
2Q2015 700 876 -5,50
3Q2015 680 1085 -2,28
4Q2015 400 1963 -25,81

Copyright © 2026 I1SI Markets. All rights reserved.
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GROWTHRATE

This function gets the exponential growth of the series over time. The parameter
‘period'’ refers to the time lag of the calculation (t=1,2,3...)

Apply functions

Select series to apply function(s) to:

CN: Aggregate Financing: New Increased

f\' Type a function

& Hide functions

GROWTHRATE
Gets the exponential growth of the series over time. The parameter 'period’ refers to the time lag of the calculation (1=1,23..)
SYNTAX
$%CHANGE (pe GROWTHRATE (period, obs. num, annualized)
€3 ACCUMULATE () ARGUMENTS
€3 ADD (1ype,
€3 AGGREGATE (frequency, end, method Period e Over Year || Over Period
< ANTILOG
€3 BASEVALADJ (seri ue HELP ON THIS FUNCTION v

Bk

GROWTHRATE (HB8], WMk %, iR EFE)

100*Ln(X(i)/X(i-t)

Annualized formula:
100*Ln(X(i)/X(i-t))*(N/t)

DU
Series frequency Number of period within a year (N)
Annual / Yearly 1
Semiannual 2
Quarterly 4
Monthly 12
Weekly 52
Weekday 260
Everyday 365

When in the parameter “period” the variant “Year” is chosen, t in the formula refers to
the N in the table above. When “N last observation is chosen”, t refers to the N typed
by the user.
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For the annualized formula N refers to the table above and t is the time lag.

A
Over Year

X0 X1
1Q2013 580
2Q2013 900
302013 120
4Q2013 390
10Q2014 150 -540,96
20Q2014 600 -162,19
3Q2014 450 528,70
402014 230 -211,23
1Q2015 810 674,56
202015 700 61,66
3Q2015 680 165,14
402015 400 221,35

Over Period=1

X0 X1
1Q2013 580

202013 900 43,94
3Q2013 120 201,49
4Q2013 390 117,87
1Q2014 150 195,55
202014 600 138,63
3Q2014 450 128,77
4Q2014 230 67,12
1Q2015 810 125,90
2Q2015 700 114,60
3Q2015 680 2,90
4Q2015 400 153,06

Copyright © 2026 I1SI Markets. All rights reserved.
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HPFILTER

This function applies the Hodrick-Prescott filter to the series which returns the long-
term trend component of the series. 'Smooth’ returns the smoothed (in other words the
trend line) series. 'Cycle' returns the original series subtracted by smoothed.

HPFILTER

Bk

HPFILTER (5 8)

X0(t)=X1(Cycle)(t)+X1(Trend)(t)

DU
The Hodrick-Prescott Filter provides an estimation of the long-term trend component
of a series, decomposing the series into "smoothed" and "cycle" components.

The lambda smoothing parameter values used in CDMNext are:
o Daily, “everyday” = 1.10762e+11
o Daily =2.88323e+10
o Weekly = 46132800
o Monthly =129120
o Quarterly =1600
o Semiannual = 101.262
o Annual = 6.65545

The Hodrick-Prescott function can be applied to a series of: any frequencies without
gaps and/or missing elements.

Al

X0 X1 (Cycle) X1 (Trend)
1Q2013 2,85 0,15 2,70
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202013 -1,13 -4,07 2,94
3Q2013 -1,89 -5,07 3,18
4Q2013 -0,39 -3,81 3,42
1Q2014 2,23 -1,44 3,67
202014 5,40 1,48 3,92
3Q2014 6,93 2,77 4,15
4Q2014 7,53 3,16 4,37
1Q2015 6,95 2,38 4,58
202015 3,56 -1,20 4,76
3Q2015 6,94 2,02 4,91
4Q2015 7,30 2,25 5,05
HTD

This function calculates the half-year-to-date sum or derives the half-year-end
difference of a selected series.

B
HTD (A=, £xR)
Function Formula
Sum 0(Oo00) = 0000 C1000is Null
O@on)y = oooo if any elements ((1117, (1112, ... [I[10) — 1 )is/are
Period-end — | missing
Period-to-Date | () =%, 1100 if all components are not missing

Difference
Period-end «
Period-to-Date

0(000) = 0000

0(000) =001+0

if

0(000) =000-00(0 - 1)

if either T10707 or [107(07 — 1) is null or missing
where O 07 + 0 is the closest non-null element,

00,001+ 1,001+2...isnull
ifn>1
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Xmj indicates the value of the jth observation in mth period, e.g. X21 is the first
observation in the 2nd half-year period.

T~
Method=Sum

X0 X1 (End=June,

December)

01.01.2015 |-3,55 -3,55
01.02.2015 |0,18 -3,36
01.03.2015 |[-1,28 -4,64
01.04.2015 |-2,47 -7,11
01.05.2015 |-1,59 -8,70
01.06.2015 |-1,56 -10,25
01.07.2015 |-3,33 -3,33
01.08.2015 |0,09 -3,24
01.09.2015 |2,33 -0,91
01.10.2015 |2,35 1,44
01.11.2015 0,09 1,35
01.12.2015 |[-2,09 -0,74
Method=Diff

X0 X1 (End=June,

December)

01.01.2015 (0,83 0,83
01.02.2015 |0,64 -0,18
01.03.2015 (3,65 3,01
01.04.2015 6,27 2,62
01.05.2015 [5,71 -0,56
01.06.2015 (7,67 1,96
01.07.2015 |3,93 3,93
01.08.2015 |2,46 -1,47
01.09.2015 (3,21 0,75
01.10.2015 (0,47 -2,75
01.11.2015 |-1,47 -1,93
01.12.2015 [-2,01 -0,54
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INDEX

This function converts a series into an index number by defining a base period and a
specified value.

Apply functions

Select series to apply function(s) to:

CN: Aggregate Financing: New Increased

f¥ Type a function

< Hide functions

INDEX

Converts a series into an index number by defining a base period and a specified value
BY FUNCTION SYNTAX
INDEX (start, end, value)

ARGUMENTS

Start 2021-05-21

End

Value 1

&3 MOVAV (method, period, number facto HELP ON THIS FUNCTION v

B

INDEX (FF18, &=, B)

If both ‘Start’ and ‘End’ dates are defined, the formula of this function is:
D 0 == D
* {D 0
«*0/(0 o +0 ogu+..+0 o0, +0 o)}

where

Xi is not null nor missing

Start (b) is the start date of the base period.

End (e) is the end date of the base period. If it is omitted, the system assumes Base
period equal 1, and takes the base begin date as the only base date.

Base period (P) is the number of period between the Start & End date.

Value (V) is the value amount the observation within the base period. It must have a
positive integer in the range 1-1000 with default value is 100.

If only “Start” is defined, that means the indexing is calculated by single base date, the
formula will simplify as:

0o =0«{0 /0 3

where
Start (b) is the start date of the base period.
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Value (V) is the value amount the observation within the base period. It must a positive
integer in the range 1-1000 with default value is 100.

i
The selected dates should fall between the first and the last observation dates of the
series.

A
Start=01/01/2016, End=01/31/2016, Value=100
X0 X1
01.01.2015 475,88 97,91
01.02.2015 478,39 98,43
01.03.2015 477,65 98,27
01.04.2015 474,07 97,54
01.05.2015 480,25 98,81
01.06.2015 475,12 97,75
01.07.2015 477,33 98,21
01.08.2015 479,78 98,71
01.09.2015 481,07 98,98
01.10.2015 472,55 97,22
01.11.2015 480,15 98,79
01.12.2015 482,93 99,36
01.01.2016 486,04 100
LAG

This function shifts series by specified number of periods, forwards for the positive
number and backwards for the negative number.

Apply functions

Select series to apply function(s) to:

CN: Aggregate Financing: New Increased

f.'\' Type a function

£ Hide functions

e

Shifts series by specified number of periods, forwards for the positive number and backwards for the negative number

BY FUNCTION SYNTAX

e
LAG (num)

SFILLGAP (iype, value

< GROWTHCONTSUM (period, obs. num, annualize ARGUMENTS

&3 GROWTHCONTVAL (pe e, im, annualize

& GROWTHRATE (period, obs. num, annualizes Num 1
S HPFILTER (output

D HTD (method, end

HELP ON THIS FUNCTION v

Bk
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LAG (B 2)

f(X(t)) = X(t-Num)
where
Num is defined by a user and can be either positive or negative

R
Returns a series where each observation of the resultant series takes the value of the
selected series on the lagged date where by lagged we refer to the date shifted by the

integer number of periods given. Intuitively the elements are just shifted forward or
backwards by a given number of periods.

Remark: Though we use the term lag, if the period given happens to be a negative
integer then the series will be mapped to later periods and as such the resultant series
will be leading the series selected (rather than lagging it).

The lag function can be applied to a series of any frequency, which may have gaps
and/or missing elements.

A
Num=1

X0 X1
1Q2013 [580
2Q2013 (900 580
3Q2013 (120 900
4Q2013  [390 120
1Q2014 150 390
202014 (600 150
3Q2014 |450 600
402014 [230 450
1Q2015 (810 230
2Q2015 (700 810
3Q2015 (680 700
Num=-2

X0 X1

1Q2013 580 120
2Q2013 900 390
3Q2013 120 150
4Q2013 390 600
1Q2014 150 450
2Q2014 600 230
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3Q2014 450 810
4Q2014 230 700
1Q2015 810 680
2Q2015 700 400
3Q2015 680

LOG
LBABANE, HEENNHK

Apply functions

Select series to apply function(s) to:

CN: Aggregate Financing: New Increased

fx Type a function

{ Hide functions

>

Applies each value to its logarithm with natural base

BY FUNCTION SYNTAX

LOG {)

A

S FILLGAP (type, value
<} GROWTHCONTSUM (period, obs. num, annualized ARGUMENTS
<3 GROWTHCONTVAL (peric 0 1

<3 GROWTHRATE (perioc HELP ON THIS FUNCTION ~

BiA

X1(t)=In(XO(t))

where

In is the logarithm with natural base

T~
X0 X1

1Q2013 580 6,36
202013 900 6,80
302013 120 479
402013 390 5,97
102014 150 5,01
202014 600 6,40
3Q2014 450 6,11
4Q2014 230 5,44
1Q2015 810 6,70
20Q2015 700 6,55
3Q2015 680 6,52
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4Q2015 400 5,99

LOG10

LL10AE, THEEXE

Apply functions

Select series to apply function(s) to:

CM: Aggregate Financing: New Increased

fx Type a function

¢ Hide functions

o

Applies the value to its logarithm with base 10

BY FUNCTION SYNTAX

LOG10 ()

-~
S FILLGAP (iype, value

&3 GROWTHCONTSUM (period, obs. num, annualizec ARGUMENTS
<3 GROWTHCONTVAL (peric

<3 GROWTHRATE (perioc

HELP ON THIS FUNCTION ~

BiE:

X1(t)=Lg(X0(1)),

where

Ig is the logarithm with base 10

T~
X0 X1

10Q2013 580 2,76
202013 900 2,95
302013 120 2,08
4Q2013 390 2,59
1Q2014 150 2,18
202014 600 2,78
3Q2014 450 2,65
402014 230 2,36
1Q2015 810 2,91
20Q2015 700 2,85
3Q2015 680 2,83




CEIC Math Functions 48

4Q2015 400 2,60

MOVAV
ERTREAETER N TFHL

There are 5 methods available:
o Exponentially weighted

Geometric

Simple

Linearly weighted

Centered

o O O

B

MOVAV (5=, #Ai8], 218)
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Null if (1) Xp 1s null / missing OR (2) any
observation within the specified interval 1

Simple Moving S, P)= missing OR (3) n< P
Average (SMA)

z:ﬁ / P Anthmetic mean of Xp over P non-null
periods, gven that all observations are not
missing,

Null if (1) Xp 15 null OR (2) Xp
Xn- OR (3
g-:poncnti;l[ly th n-1 is missing (3)n
iwhted
i et SXa, €, P)=" sMA, where n= P

Average (EWMA)

c*P + (1-c)*f(x,..1, ¢, P) wheten>P

Null if (1) Xp is null / missing OR (2) any
observation within the specified interval s
Geometric Moving [, P)= sarog TR RIAE
Average (GMA)

P‘\j HX; Geometrie mean of X over EE? non-null
periods, gwen that all observations are not
missing,

Null if (1) Xq 15 null / missing OR (2) any
Linearly Weighted observation within the specified interval 1s
Moving Average S (Xn, P): " missing OR 3) n< P
(LVWMA)
z X't / ZQ where; =12, .. . P
where

P is the Number of Period
c is the Number Factor (for Exponentially weighted)

The Centered Moving Average evaluates the arithmetic average centered about each
element of the source series over a given number of periods (P>0). Depending on
whether P is even or odd the numeric differ slightly. For a source series X(t) when P
is an odd integer the elements of the resultant series are given by:

f(X(1), P) = {X(t+n) + .

where
n=(P-1)/2

LEXE) + L+ X))}/ P

If any of X(t-n),..., X(t+n) are Null or missing than the resultant element is Null or

missing.

When P is even for a source series X(t) the elements of the resultant series are given

by:

f(X(), P) = { [X(t+N)* 0.5] + ... + X() + ... + [X(t-n)*0.5] } / P

where

Copyright © 2026 I1SI Markets. All rights reserved.
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n=P/2

If any of X(t-n), ..., X(t+n) are Null or missing than the resultant element is Null or
missing.
Note: in the simplest case if P =1, this function reduces to the identical mapping.

Bl
Simple, Period=2

X0 X1
1Q2013 3 166,23
20Q2013 3 374,77 3 270,50
3Q2013 3 406,34 3 390,55
402013 2 994,99 3 200,67
1Q2014 2 896,58 2 945,78
2Q2014 3 052,56 2 974,57
3Q2014 3 139,80 3 096,18
40Q2014 3 007,60 3 073,70
1Q2015 2 985,46 2 996,53
2Q2015 2 866,23 2 925,85
3Q2015 2 977,37 2 921,80
402015 3 114,95 3 046,16

Exponentially weighted, Period=2, Factor=0,3

X0 X1
102013 3 166,23

2Q2013 3374,77 3 270,50
3Q2013 3 406,34 3311,25
4Q2013 2 994,99 3 216,37
1Q2014 2 896,58 3120,43
202014 3 052,56 3100,07
3Q2014 3139,80 3111,99
4Q2014 3007,60 3 080,67
1Q2015 2 985,46 3 052,11
202015 2 866,23 2 996,35
3Q2015 297737 2 990,65
4Q2015 311495 3027,94

Centered, Period=2
| X0 X1

Copyright © 2026 ISI Markets. All rights reserved.
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1Q2013 3 166,23
2Q2013 337477 3330,53
3Q2013 3 406,34 3 295,61
4Q2013 2 994,99 3073,23
1Q2014 2 896,58 2 960,18
2Q2014 3 052,56 3 035,37
3Q2014 3139,80 3 084,94
4Q2014 3007,60 3 035,12
1Q2015 2 985,46 2 961,19
202015 2 866,23 2 923,82
3Q2015 297737 2 983,98
4Q2015 3114,95 3102,49

Copyright © 2026 I1SI Markets. All rights reserved.
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MTD

This function calculates the month-to-date sum or derives the month-end difference of
a selected series.

Apply function

B

MTD (5=, £ =)

Function Formula
Sum 0(000) = 0000 CI00 is Null
O(OoO0) = 0000 if any elements ((1117, (1012, ... [J[10) — 1 )is/are
Period-end —» | missing
Period-to-Date | () =y, o0 if all components are not missing
Difference O@on)y = oooo if either (1107 or C101(0) = 1) is null or missing
Period-end « O@oD) =001+0 where (1177 + [7 is the closest non-null element,
Period-to-Date | if
001,001+ 1,001+ 2...isnull
(000 =000 =000 =1) ifn>1

Xmj indicates the value of the jth observation in mth period, e.g. X21 is the first
observation in the 2nd half-year period.

Bl
Method=Sum
X0 X1 (End=Last day
of month)
Week1, 2015  |-3,55 -3,55

Week2, 2015 |0,18 -3,37
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Week3, 2015  |-1,28 -4,65
Week4, 2015 |-2,47 -2,47
Week5, 2015 |-1,59 -1,59
Week6, 2015  |-1,56 -3,15
Week7,2015  |-3,33 -6,48
Week8, 2015 |0,09 0,09
Week9, 2015 2,33 2,33
Week10, 2015 (2,35 4,68
Week11, 2015 |-0,09 4,59
Week12, 2015 |-2,09 -2,09
Method=Diff
X0 X1 (End=Last day:
of month)

Week1, 2015 (0,83 0,83
Week2, 2015 (0,64 -0,19
Week3, 2015 (3,65 3,01
Week4, 2015 16,27 6,27
Week5, 2015 5,71 5,71
Week6, 2015 [7,67 1,96
Week7,2015 (3,93 -3,74
Week8, 2015  [2,46 2,46
Week9, 2015 3,21 3,21
Week10, 2015 (0,47 -2,74
Week11, 2015 |-1,47 -1,94
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Week12, 2015 [-2,01 -2,01

MULTIPLY

FUA—NEER—RIETBINHRITERNE

Apply functions

Select series to apply function(s) to:

CN: Aggregate Financing: New Increased

fx Type a function

£ Hide functions

B

Multiply by a constant valug or a selected series to operate with

BY FUNCTION SYNTAX

VEAF MULTIPLY (type, value)
SFILLGAP (type, value
< GROWTHCONTSUM (period, obs. num, annualize ARGUMENTS
GROWTHCONTVAL (perio ob n, annualized
gGROWTHRATE o Type s Constant Series
S HPFILTER (output
G HTD (methad, e Value 1
< INDEX (start, end, value
BLAG (num HELP ON THIS FUNCTION A

Bk
MULTIPLY (3£%!, 1B)
X1(t)=XO0(t)*const

or
X1(t)=X0()*Y (1)

AL
Constant=1.5

X0 X1
1Q2013 580 870
2Q2013 900 1350
3Q2013 120 180
4Q2013 390 585
1Q2014 150 225
2Q2014 600 900
3Q2014 450 675
4Q2014 230 345
1Q2015 810 1215
2Q2015 700 1050
3Q2015 680 1020
4Q2015 400 600
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Series=Y

X0 Y X1
1Q2013 580 1,4 812
2Q2013 900 1,7 1530
3Q2013 120 2 240
4Q2013 390 1 390
1Q2014 150 2,3 345
2Q2014 600 1,2 720
3Q2014 450 1,6 720
4Q2014 230 1,5 345
1Q2015 810 0,8 648
2Q2015 700 1,3 910
3Q2015 680 1,4 952
4Q2015 400 2 800
POWER
TEEEENRS

Apply functions

Select series to apply function(s) to:

CN: Aggregate Financing: New Increased

fx Type a function

< Hide functions

o

Assigns a value raised to the power

BY FUNCTION SYNTAX

E POWER (exponent)
JFILLGAP :
<} GROWTHCONTSUM ARGUMENTS
<? GROWTHCONTVAL
<3 GROWTHRATE Exponent 1

< HPFILTER
S3LTh

HELP ON THIS FUNCTION ~

POWER (3820

X1(t)=X0(t)"Exponent

T~
Exponent=2

X0 X1
1Q2013 3 9

2Q2013 21 441
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3Q2013 4 16
4Q2013 11 121
1Q2014 9 81
2Q2014 23 529
3Q2014 7 49
4Q2014 8 64
1Q2015 16 256
2Q2015 22 484

Principal Component Analysis (PCA)

This function reduces the dimensionality of series while preserving as many
information as possible. It transforms a set of correlated variables into a smaller set of
uncorrelated variables called principal components (eigenvectors). The idea is to keep
only the most relevant components while reducing the complexity of datasets.

= Principal Component Analysis
S PCA recuces the number of variables (dimensions) while preserving as much information as possibie. This is achieved by the principal components, which are new variabies that are linear combinations of the original variables.
=%
e o2 Pe3 e
08 07
witmE
0.0

QTD

This series calculates the quarter-to-date sum or derives the quarter-end difference of
a selected series.

Apply functions

QTo
Calculates the guarter-to-date sum or derlves the quarter-end difference of a selected series
BY FUNCTION SYNTAX

QTD (metnod, end)

ARGUMENTS
Method = Sum [ Difference
HPFILTER
GHTD End March, June, September, December

& INDEX
DLAG HELP ON THIS FUNCTION v

Bk

QTD (A=, &)
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o7

Function Formula
Sum 0000 = oood [10700is Null
O(@oo0) = 0oodo if any elements (L7, 002, ... OO0 — 1)is/are
Period-end — missing

Period-to-Date

0(ooo) =¥E.;, 000 if all components are not missing

Difference
Period-end «
Period-to-Date

0(000) = 0000
0(0o0) =001+0
if

if either 1107 or C101(00 — 1) is null or missing
where [1[17 + [ is the closest non-null element,

00,001+ 1,001+ 2 ... isnull

0(000) =000 -00(@ =1) ifn>1

Xmj indicates the value of the jth observation in mth period, e.g. X21 is the first
observation in the 2nd half-year period.

A
Method=Sum
X0 X1 (End=March, June,
September, December)
01.01.2015  [-3,55 -3,55
01.02.2015 0,18 -3,37
01.03.2015  |-1,28 -4,65
01.04.2015 -2,47 -2,47
01.05.2015  |-1,59 -4,06
01.06.2015  |-1,56 -5,62
01.07.2015 |-3,33 -3,33
01.08.2015 |0,09 -3,24
01.09.2015 2,33 -0,91
01.10.2015 2,35 2,35
01.11.2015  |-0,09 2,26
01.12.2015  |-2,09 0,17
Method=Diff
X0 X1 (End=March, June,
September, December)
01.01.2015 0,83 0,83
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01.02.2015 0,64 -0,19
01.03.2015 3,65 3,01
01.04.2015 6,27 6,27
01.05.2015 5,71 -0,56
01.06.2015  [7,67 1,96
01.07.2015 3,93 3,93
01.08.2015 2,46 -1,47
01.09.2015 3,21 0,75
01.10.2015 0,47 0,47
01.11.2015 1,47 -1,94
01.12.2015 |-2,01 -0,54

Copyright © 2026 I1SI Markets. All rights reserved.
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RECIP
EAE X HEREER—BRE 1/X

Apply functions

Select series to apply function(s) to

CN: Aggregate Financing: Mew Increased

fx Type a function

< Hide functions

-

Takes values of ¥ and return values of 1/ with the same date assignad

BY FUNCTION SYNTAX

RECIF ()

e

DFILLGAP
<3 GROWTHCONTSUM ARGUMENTS
<3 GROWTHCONTVAL

<3 GROWTHRA

HELP ON THIS FUNCTION w

B

X1()=1/X0(t)

A

X0 X1
1Q2013 05 2
202013 0.2 5
3Q2013 0,1 10
4Q2013 0,4 25
1Q2014 08 1,25
2Q2014 2 0,5
3Q2014 1 1
4Q2014 0,2 5
1Q2015 25 0,4
2Q2015 05 2
3Q2015 1,25 0,8
4Q2015 5 0,2
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REGRESS

LA ] A Y
Linear regression estimates the linear relationship between a dependent series Y
and one or more independent series X.

RV FHERER
B W
fo BAER
& |4 REGRESS ~
e e pE
SR RS G i — S S M R X AR R R,
Q  regress Bk
#5443 REGRESS (dependent series, star... - #5513 REGRESS (WEHZ, 7T, £, FRllF, £F)
it
25
HEED
A0 2= 204766817 v
B8 B8
i ==
0
=5
v | TElIEE
BmE
W
ERERE| g
PR B VA

REGRESS(AA%1%1, Hah, £, WiEME, fHil)
Y =fo+ B1Xy + BaXy + -+ BnXn + €

Y =By + P1Xy + BoXz + -+ BnXy

Example:
Set lag order = 12 for independent series x1 and x2
Date y prediction residuals y x1 x2
1/1/2000 0.680689 | 0.939461 | 0.359836
2/1/2000 0.632425 | 0.411626 | 0.808772
3/1/2000 0.563962 | 0.471819 | 0.525583
4/1/2000 0.192719 | 0.790148 | 0.211325

Copyright © 2026 I1SI Markets. All rights reserved.



CEIC Math Functions

5/1/2000 0.722564 | 0.811141 | 0.465479
6/1/2000 0.129997 | 0.660895 | 0.485378
7/1/2000 0.487554 | 0.020499 | 0.766992
8/1/2000 0.464644 | 0.733787 | 0.708807
9/1/2000 0.236868 | 0.878521 | 0.318824
10/1/2000 0.222878 | 0.240509 | 0.28454
11/1/2000 0.185064 | 0.00161 | 0.153981
12/1/2000 0.2867 0.439154 | 0.147982
1/1/2001 0.428798 | -0.066703 | 0.362095 | 0.197116 | 0.321897
2/1/2001 0.35947 | -0.143648 | 0.215822 | 0.834817 | 0.612882
3/1/2001 0.423559 0.418046 | 0.841606 | 0.771273 | 0.197236
4/1/2001 0.475907 0.278828 | 0.754736 | 0.56331 | 0.690155
5/1/2001 0.412791 | -0.044398 | 0.368393 | 0.034311 | 0.659184
6/1/2001 0.419185 -0.06721 | 0.351975 | 0.465585 | 0.464222
7/1/2001 0.398779 0.04521 | 0.443989 | 0.517482 | 0.538503
8/1/2001 0.359636 | -0.082338 | 0.277297 | 0.133039 | 0.811055
9/1/2001 0.443278 | -0.115612 | 0.327666 | 0.049239 | 0.174425
10/1/2001 0.499197 0.06609 | 0.565287 | 0.805385 | 0.005492
11/1/2001 0.548645 -0.12896 | 0.419685 | 0.890025 | 0.846475
12/1/2001 0.517443 | -0.159306 | 0.358137 | 0.208116 | 0.784943
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REJECTVALS

2 bR EUE

This function removes values in the input series that matches the specific conditions.
Start & End date defines the customized date range, condition & value specifies values
to be rejected. Tolerance value defines the difference between actual and reference
value, which adds the additional condition for "Equals.” We set them equal if two
numbers (m-n) < tolerance.

RrFREREL
fx @XNE%®
I REJECTVALS ~
B EFERF v
HEAEP P 5 EEs e EnERE
Q rejectvals EiE
REJECTVALS (start, end, condition, valug) - REJECTVALS (FFi& £, £ B)
41
Fes
B8
B8
=
° =T
*T
bF
=1
B=E
w
EiEFEREE| BNl
bR H

REJECTVALS(JT4f, 451, M, 1H)
X1(t) = Number of new value, if XO(t) = numbers that need to be rejected

Example:

Copyright © 2026 I1SI Markets. All rights reserved.
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Condition = Greater than, Value = 2000

1/2021
2/2021
3/2021
4/2021
5/2021
6/2021
7/2021
8/2021
9/2021
10/2021
11/2021
12/2021
1/2022
2/2022
3/2022
4/2022
5/2022
6/2022
7/2022
8/2022
9/2022
10/2022
11/2022
12/2022

Condition = Equals, Value = 7, Tolerance = 9

Base series
11029.54
0.00
-371.13
-1.59
-31.61
-140.54
-14.21
-45.40
-82.63
-52.74
-66.09
-84.48
9844.65
0.00
-292.82
-49.41
24.21
59.76
104.69
78.97
28.59
-9.77
-3.53
28.45

Result
NULL
0.00
-371.13
-1.59
-31.61
-140.54
-14.21
-45.40
-82.63
-52.74
-66.09
-84.48
NULL
0.00
-292.82
-49.41
24.21
59.76
104.69
78.97
28.59
-9.77
-3.53
28.45
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Base series | Output
03-2021 34.2 34.2
04-2021 17.7 17.7
05-2021 12.4 NULL
06-2021 12.1 NULL
07-2021 8.5 NULL
08-2021 2.5 NULL
09-2021 4.4 NULL
10-2021 4.9 NULL
11-2021 3.9 NULL
12-2021 1.7 NULL
03-2022 -3.5 -3.5
04-2022 -11.1 -11.1
05-2022 -6.7 -6.7
06-2022 3.1 NULL
07-2022 2.7 NULL
08-2022 54 NULL
09-2022 2.5 NULL
10-2022 -0.5 NULL
11-2022 -5.9 -5.9
12-2022 -1.8 NULL
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REPLNULL
Bz E

This function fills missed observations with specified values. Null value is the value
which should replace NA observations.

Apply functions

Select series to apply function(s) to

CN: Aggregate Financing: New Increased

_f)( Type a function

£ Hide functions

e

Fills missed observations with specified values. Null value is the value which should replace NA observations.

BY FUNCTION SYNTAX

%=
REPLNULL (number null value)

DFILLGAP (type, value

€3 GROWTHCONTSUM (period, obs. num, annualize ARGUMENTS

& GROWTHCONTVAL (period, value, obs annualized

& GROWTHRATE (period, obs. nurn, annualizad Number null value i}
S HPFILTER (output

S HTD (met HELP ON THIS FUNCTION v

B

REPLNULL (322 18)

X1(t)=Number null value, if XO(t)=NA

A
Number null value=300

X0 X1
1Q2013 580 580
2Q2013 900 900
302013 NA 300
4Q2013 390 390
1Q2014 NA 300
2Q2014 600 600
3Q2014 450 450
4Q2014 NA 300
1Q2015 810 810
2Q2015 700 700
3Q2015 680 680
4Q2015 NA 300
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REPLVAL
B HAUE

This function replaces observations with specified values. Old value is the value to
replace, new value is the replacement value.

Apply functions

Select series to apply function(s) to

CN: Aggregate Financing: New Increased

f\' Type a function

& Hide functions

e

Replaces observations with specified values. Old value is the value to replace, new value is the replacement value

BY FUNCTION SYNTAX

= i
REPLVAL (number old value, number new value)

DFILLBAP (type, value

ARGUMENTS
& GROWTHRATE (period, obs. num, annuslized) Number old value !
$FHPFILTER t
FHTD (meth Number new value 1
€3 INDEX (st
SLAG (num HELP ON THIS FUNCTION ~

B

REPLVAL (¥= |18, #=#18)

X1(t)=Number new value, if XO(t)=Number old value

A
Number old value=150, Number new value=180
X0 X1
1Q2013 580 580
2Q2013 900 900
302013 150 180
4Q2013 390 390
1Q2014 150 180
2Q2014 600 600
3Q2014 450 450
4Q2014 150 180
1Q2015 810 810
20Q2015 700 700
3Q2015 680 680
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4Q2015 150 180

ROLLREGRESS

e EIPE et

Rolling regression estimates the linear multivariate rolling relationships for changing
relationships among dependent series and independent series over time using a
fixed window length as rolling over in the defined period or the entire data range by

default.
i FR Y

s

e wAEE

iz=z0ES ~
ERESREETHEEEEE S FRENSE, WA T R EE e M i R 5
ZEMFEE. FMER T, EREENEOEEETE Y AR s RaiE.

mE  =EEEE v

- . imE
?j{l SUM () ERE S (M EEF, s, s sOEE 55)
E# Accumulate ()
B Accumulate @;ﬂ
L% ROLLSUM (period)
B Accumulate HIEETF
#EF4E TRENDLINE (start, end — .
E£iEEE [ ) R S(E == 404820727
#5455 REGRESS (dependent series, 5.
==E (dependent series, 5 e g
f?ﬁl“ﬂ (dependent series, start, start, ... - =] (=]
EESE3 VAR (output, number of fore... e
%ZER] %BCHANGE (period) 4
HEEE
z DIFF (period) ==
wEEE
%}'ﬁ%{é’{é EXPGROWTH (period) | TEREE]
i’é;':‘?ﬁu GROWTHCONTSUM (period) ==
i
'.—,E_gi - HEEE S R-squared
2 FEhE GROWTHCONTVAL (period, valu... betad -
Eme =
EELAC (um) mmms) ENEY

The suggested window length by default used in CDMNext:

Series Frequency Window length (by default)
Daily 90

Weekly 52

Monthly 12

Quarterly 4
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(6 month) Semiannually

68

Yearly 5
Example:

Y X1 X2 X3
1/2020 4.00 2.49 0.75 7.15
2/2020 3.80 2.33 -2.23 0.91
3/2020 4.50 1.54 4.03 -4.35
4/2020 14.40 0.33 -3.96 -33.67
5/2020 13.00 0.12 -7.60 -34.58
6/2020 11.20 0.65 -1.73 -20.92
712020 10.50 0.99 -1.41 -32.47
8/2020 8.50 1.31 -0.54 -35.69
9/2020 7.70 1.37 -4.32 -19.79
10/2020 6.60 1.18 -1.92 -19.59
11/2020 6.40 1.17 17.79 -26.74
12/2020 6.50 1.36 4.84 -32.06
1/2021 6.80 1.40 2.12 -33.21
2/2021 6.60 1.68 1.09 -28.21
3/2021 6.20 2.62 6.94 -3.28
4/2021 5.70 4.16 17.18 37.11
5/2021 5.50 4.99 19.42 39.70
6/2021 6.10 5.39 15.07 31.13
712021 5.70 5.37 13.38 36.42
8/2021 5.30 5.25 14.29 33.49
9/2021 4.6 5.39 19.58 8.39
10/2021 4.3 6.22 42.01 10.06
11/2021 3.9 6.81 19.38 20.45
12/2021 3.7 7.04 34.15 32.26
1/2022 4.4 7.48 24.92 27.55
2/2022 4.1 7.87 31.11 11.03
3/2022 3.8 8.54 23.85 -6.35
4/2022 3.3 8.26 14.74 -7.57

Estimate the change in relationships between dependent series y and independent

series (x1, x2, x3) across 12-month window:

Beta3 Beta2 Betal BetaO Y_hat
12/2020 -0.033 -0.143 -3.684 12.004 7.345
1/2021 -0.042 -0.134 -4.181 12.157 7.407
2/2021 -0.071 -0.105 -4.612 11.752 5.922
3/2021 0.051 -0.113 -3.525 14.332 4.147
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4/2021 0.100 -0.097 -2.813 14.527 4.847
5/2021 0.066 -0.080 -1.679 11.913 4.588
6/2021 -0.014 -0.076 0.047 7.158 5.837
7/2021 -0.019 -0.050 0.159 6.398 5.897
8/2021 -0.001 -0.040 -0.146 7.048 5.684
9/2021 0.011 -0.030 -0.365 7.500 5.038
10/2021 0.010 -0.028 -0.365 7.521 4.177
11/2021 0.017 -0.014 -0.551 7.967 4.281
12/2021 0.017 -0.018 -0.573 8.091 4.014
1/2022 0.016 -0.024 -0.477 7.780 4.048
2/2022 0.013 -0.026 -0.392 7.450 3.700
3/2022 0.008 -0.031 -0.359 7.508 3.642
4/2022 0.014 -0.021 -0.413 7.483 3.652
ROLLSUM

RBlRAM
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This function returns a series with the values equal to the sum over a given number of
previous observations.

Apply functions

Select series to apply function(s) to:

CN: Aggregate Financing: New Increased

f\' Type a function

£ Hide functions

o

Returns a series with the values equal to the sum over a given number of previous ohservations

BY FUNCTION SYNTAX

e
BFILLGAP (type, value ROLLSUM (period)
<} GROWTHCONTS! ARGUMENTS
3 GROWTHCONTV; alize
<3 GROWTHRATE 7 period 1

$HPFILTER (outpu
€ HTD (method, end

HELP ON THIS FUNCTION v

B

ROLLSUM (#Ai8])
fX(1) = {X(t) + X(t-1) + ... + X(t-P+1)}

where

f(X(t)) is the numerical value of the t-th element of the resultant series
X(t) is the value of the latest date of the source series

X(t-1) is the numerical value of the previous element of so on.

If any of the observations from X(t) to X(t-P+1) are missing, then f(X(t)) of the resultant
series will be a missing observation.

A
Period=4

X0 X1
1Q2013 3166,23
202013 3374,77
302013 3406,34
4Q2013 2994,99 12942,33
1Q2014 2896,58 12672,68
2Q2014 3052,56 12350,47
3Q2014 3139,8 12083,93
4Q2014 3007,6 12096,53
1Q2015 2985,46 12185,42
20Q2015 2866,23 11999,09
3Q2015 2977,37 11836,67
4Q2015 3114,95 11944,02
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ROUND
FHIINENES A ANREERNEY

Apply functions

Select series to apply function(s) to:

CN: Aggregate Financing: New Increased

fr Type a function

< Hide functions

o

Rounds the values of a series to the nearest integer

BY FUNCTION SYNTAX

—~wexeT__________________________ -
S FILLGAP (type, value ROUND
€} GROWTHCONTS ARGUMENTS
€3 GROWTHCONTVAL ad
€3 GROWTHRATE (period, obs. n

HELP ON THIS FUNCTION v

SMOOTH

This function evaluates the weighted average between the present observation and
the previous weighted average with the base of the average of all elements of the
series.

Apply functions

Select series to apply function(s) to:
CN: Aggregate Financing: New Increased
S Typeatunction

£ Hide functions

e

Evaluates the weighted average between the present observation and the previous weighted average with the base of the average of all elements of the series

BY FUNCTION SYNTAX

SMOOTH (type, factor)

@

SFILLGAP (type, value

€} GROWTHCONTSUM (period, obs. num, annualize ARGUMENTS

€ GROWTHCONTV/ e, annualiz )

€3 GROWTHRATE Type @) Single () Double
SHPFILTER

GHTD (method, e Factor 05

& INDEX (star, end, value

FLAG HELP ON THIS FUNCTION v

B

SMOOTH (%, F%)

o Single Smoothing
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Evaluates the weighted average between the present observation and the previous
weighted average where the base of this inductive process is the average of all
elements of the series. That is, the evaluation of the weighted averages it given by the
inductive relation:

f(X(t)) = a * X(t) + (1- a) * f(X(t-1)),

with base

f(X(0)) ={X(0)+X(1)+....+X(n)} / (n+1)

where
X(0) is the first element of the series.
a is the factor (smoothing constant which lies in the range (0, 1)).

If the series X(t) has a missing observation e.g. X(b), then f(X(t)) will have a missing

observation for the elements f(X(b)), f(X(b+1)) of the resultant series.

o Double Single Smoothing
Function is applicating Single Smoothing to the same series consecutively.

T~
Single Smoothing, Factor=0,5

X0 X1
1Q2013 3166,23 3123,47
20Q2013 3374,77 3249,12
302013 3406,34 3327,73
4Q2013 2994,99 3161,36
1Q2014 2896,58 3028,97
2Q2014 3052,56 3040,76
3Q2014 3139,8 3090,28
4Q2014 3007,6 3048,94
1Q2015 2985,46 3017,2
2Q2015 2866,23 2941,72
3Q2015 2977,37 2959,54
4Q2015 3114,95 3037,25

Double Smoothing, Factor=0,5

X0 X1
1Q2013 3166,23 3128,26
2Q2013 3374,77 3188,69
3Q2013 3406,34 3258,21
4Q2013 2994,99 3209,78
1Q2014 2896,58 3119,38
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2Q2014 3052,56 3080,07
3Q2014 3139,8 3085,18
4Q2014 3007,6 3067,06
1Q2015 2985,46 3042,13
2Q2015 2866,23 2991,92
3Q2015 2977,37 2975,73
4Q2015 3114,95 3006,49
SMOOTHEXP

This function evaluates the weighted average between the present observation and
the previous weighted average with the base of the first element of the series.

Apply functions

Select series to apply function(s) to

CN: Aggregate Financing: New Increased
JX  Typeafunction

«{ Hide functions

SMOOTHEXP
Evaluates the weighted average between the present observation and the previous weighted average with the base of the first element of the series
BY FUNCTION SYNTAX

SMOOTHEXP (type, factor)

BFILLGAP (type,

& GROWTHCONT 1 ARGUMENTS
GROWTHCONTV alize
zGRDWTHRATE Type ) Single Double

Factor 05

HELP ON THIS FUNCTION v

B

SMOOTHEXP (%, F&)

o Single Exponential Smoothing
Evaluates the weighted average between the present observation and the previous
weighted average where the base of this inductive process is the first element of the
series. The evaluation of the weighted averages it an inductive procedure defined by
the relations:
f(X(t)) = a * X(t) + (1- a) * f(X(t-1))
f(X(0)) = X(0)

where
X(0) is the first element of the series.
a is the factor (smoothing constant which lies in the range (0, 1)).
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If the series X(t) has a missing observation e.g. X(b), then f(X(t)) will have a missing
observation for the elements f(X(b)), f(X(b+1)) of the resultant series.

o Double Exponential Smoothing
Function is applicating Exponential Smoothing to the same series consecutively.

Example:
Single Smoothing, Factor=0,5

X0 X1
1Q2013 3166,23 3166,23
2Q2013 3374,77 3270,5
3Q2013 3406,34 3338,42
402013 2994,99 3166,71
1Q2014 2896,58 3031,64
2Q2014 3052,56 3042,1
3Q2014 3139,8 3090,95
402014 3007,6 3049,27
1Q2015 2985,46 3017,37
2Q2015 2866,23 2941,8
3Q2015 2977,37 2959,59
402015 3114,95 3037,27

Double Smoothing, Factor=0,5

X0 X1

1Q2013 3166,23 3166,23
2Q2013 3374,77 3218,37
3Q2013 3406,34 3278,39
4Q2013 2994,99 3222,55
1Q2014 2896,58 3127,1

2Q2014 3052,56 3084,6

3Q2014 3139,8 3087,77
4Q2014 3007,6 3068,52
1Q2015 2985,46 3042,95
2Q2015 2866,23 2992,37
3Q2015 2977,37 2975,98
4Q2015 3114,95 3006,62

Copyright © 2026 I1SI Markets. All rights reserved.
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SPLICE
Phz

This function returns a series containing all observations from Y together with adjusted
observations from X where they do not overlap.

CN: Aggregate Financing: New Increased . Crins, 322664

Factor Formula ' Average ratioSUM((Y)/(X))

B
SPLICE (&, X8 x #IEBRAREN y 25, BERZAR, FEREZRE, STHiLH
B, STEAIEE)

Returns a series containing all observations from Y together with adjusted
observations from X where they do not overlap. Series X is adjusted by a constant
factor equal to average ratio of the series where series X and Y overlap. In order to be
able to apply this function both series X and Y must have the same frequency and
overlap.

Y(t), where Y(t) is not missing

fFX(®), Y(©) =

P * X(t), where Y(t) is missing and X(t) is not missing

where p is the adjustment factor, calculated as follows:

o Average ratio adjustment factor:

adjustment factor=—2x ——
Up

o Ratio adjustment factor:
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djustment factor = —L
agjustment racto _D—EID

Users can choose the period for which the adjustment factor will be calculated via the
“Adjustment Factor Period” range option.

P =[S(Y() / X(®)]/n,

where we sum over all overlapping elements where X(t) is not Null or zero, and n is
the number of overlapping series elements where X(t) is not Null or zero. Since the
series is required to overlap n = 1, and is referred to as the adjustment factor.

A
Average ratio adjustmentRatio adjustment factor
factor
Series X [Series Y No  RangeRange No Range |[Range 1/10/2016 -
Selected 1/10/2016 - 31/11/2016
31/11/2016 {Ad Factor:
Adj  factor: 1.1445783 |Adj Factor:
1.1383838 |Adj Factor: 1.1587301
1.1575757
Result Result Result Result
1/6/2016 10 11.38384 11.57576 11.44578 [11.5873
1/7/2016 15 17.07576  |17.36364 17.16867 |17.38095
1/8/2016 20 22 22 22 22 22
1/9/2016 25 28.4596 28.93939 28.61446 [28.96825
1/10/2016 30 34 34 34 34 34
1/11/2016 33 39 39 39 39 39
1/12/2016 45 45 45 45 45
1/1/2017 51 51 51 51 51
1/2/2017 57 57 57 57 57

CDMNext users can also use the function syntax to type in the SPLICE function
directly in the “Type a function” text input. As the user types, a context menu will
suggest the available options for the function and each of its arguments. Users will
only need to click on the desired option in order to build the function.
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SORT
HEERTEAR

Apply functions

Select series to apply function(s) to:

CM: Aggregate Financing: New Increased

fx Type a function

< Hide functions

-

Applies to the power with input of 1/2

BY FUNCTION SYNTAX

SQRT ()

B = . 1

S FILLGAP (type, value
< GROWTHCONTSUM (period, obs. num, annualized ARGUMENTS
<€ GROWTHCONTVAL (period, value, obs. num, annualizec

&3 GROWTHRATE (period, obs. num, ann P HELP ON THIS FUNCTION A

BiA
X1(t)=X0(1)(1/2)
Applied the square root to each element of the source series and assigned the same

date with the resultant series. Note the square root is just a short cut means to applying
the Power function with the input 1/2.

A

X0 X1
102013 256 16
202013 900 30
302013 100 10
4Q2013 9 3
1Q2014 484 22
202014 361 19
3Q2014 729 27
402014 81 9
102015 36 6
2Q2015 289 17
3Q2015 529 23
4Q2015 400 20
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SUBTRACT

BE—NEER—RIEELTHITERME

Apply functions

Select series to apply function(s) to:
CN: Aggregate Financing: New Increased
_fx Type a function

< Hide functions

o

Subtract a constant value or a selected series to operate with

BY FUNCTION SYNTAX

T
T SUBTRACT (type, value)

ARGUMENTS
& GROWTHRATE (p o Type e Constant () Series
G HPFILTER (output
SHTD (method, e Value 1
€3 INDEX (start, end, value
SLAB (i HELP ON THIS FUNCTION v

Bk

SUBTRACT (%!, B)

X1(t)=XO0(t)-const
or
X1 (t)=X0(t)-Y(t)

A
Constant=100

X0 X1
1Q2013 580 480
2Q2013 900 800
3Q2013 120 20
402013 390 290
1Q2014 150 50
202014 600 500
302014 450 350
402014 230 130
1Q2015 810 710
202015 700 600
3Q2015 680 580
4Q2015 400 300

Series=Y
| |xo Y X1
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1Q2013 580 250 330
2Q2013 900 400 500
3Q2013 120 70 50
4Q2013 390 190 200
1Q2014 150 20 130
2Q2014 600 380 220
3Q2014 450 220 230
4Q2014 230 150 80
1Q2015 810 640 170
2Q2015 700 520 180
3Q2015 680 410 270
4Q2015 400 350 50
SUM

piips

This function returns the sum of all selected series. 'Extend to the longest period
means that the returned sum will have the length of the longest series among the
selected.

'Ignore missed observations' means that they are considered as equalling O.

SYNTAX
SUM (extend to longest, ignore missed)
ARGUMENTS.

Extend to longest %

GHPFILTER

Ignore missed

HELP ON THIS FUNCTION

SUM ((EHRERE, ZEEZaXIN)

X1()=X0®)=Y()+Z (1)

A

X0 Y 7 X1
102013 580 250 25 855
202013 900 400 75 1375
302013 120 70 15 205
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4Q2013 390 190 105 685
1Q2014 150 20 35 205
2Q2014 600 380 95 1075
3Q2014 450 220 35 705
4Q2014 230 150 145 525
1Q2015 810 640 95 1545
2Q2015 700 520 65 1285
3Q2015 680 410 55 1145
4Q2015 400 350 45 795
TRAMOSEATS

This function provides seasonal adjustment, trend and forecasting for the selected
series according to the TRAMO/SEATS methodology.

1 TRAMOSEATS

VVVVVV

L0610

B

TRAMOSEATS (&R, THEEIZHT)

These functions apply techniques for the automated time series analysis of the
Seasonal Adjustment, Trend and Forecast, which is broadly in line (in most cases)
with the implementation known as TRAMO-SEATS originally developed by Victor
Gomez and Agustin Maravall. The term TRAMO stands for "Time series Regression
with ARIMA noise, Missing values and Outliers" and SEATS for "Signal Extraction in
ARIMA Time Series”. Quoting from TSW (Revised Reference Manual) July 2004, by
Gianluca Caporello and Agustin Maravall, on page 1, paragraph 2:

"TRAMO (“Time Series Regression with ARIMA Noise, Missing Observations and
Outliers”) is a program for estimation and forecasting of regression models with
possibly non-stationary (ARIMA) errors and any sequence of missing values. The
program interpolates these values, identifies and corrects for several types of outliers,
and estimates special effects such Trading Day and Easter and, in general,
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intervention variable type of effects. Fully automatic model identification and outlier
correction procedures are available.

SEATS (“Signal Extraction in ARIMA Time Series”) is a program for estimation of
unobserved components in time series following the ARIMA-model-based method.
The Trend, Seasonal, Irregular and Transitory components are estimated and
forecasted with signal extraction techniques applied to ARIMA models. The standard
errors of the estimates and forecasts are obtained and the model-based structure is
exploited to answer questions of interest in short-term analysis of the data.”

For more details on the methodology, motivation and justification of the TRAMO-
SEATS techniques please go to the_Bank of Spain Statistics and Econometrics
Software website.

ik

TRAMO-SEASTS implementation has been adopted with assistance of Gianluca
Caporello for CEIC infrastructure and performance requirements, and provides the key
functionality of Seasonal Adjustment, Trend and Forecast using the default suggested
automatic model calibration procedure. Note that the Bank of Spain’s TWS 197
desktop application available from
http://www.bde.es/servicio/software/programase.htm, when the automatic default
model calibration is set will reproduce the results of our offering on the one hand, and
also allow a seamless means by which users can apply additional TRAMO-SEATS
analysis using a broad range of model calibration and options.

In CDMNext the following options are available:

o Seasonally Adjusted:
The series selected is seasonally adjusted by the application of the Bank of Spain’s
SEATS (“Signal Extraction in ARIMA Time Series”) algorithm. Intuitively this algorithm
removes the effect of irregular observations (i.e. outliers) and factors out the cyclical
behavior of the series.

o Trend:
For the series selected the trend function applies the Bank of Spain’s algorithm which
intuitively returns the underlying series netting out the seasonal cyclical effects and
irregular outlier elements (i.e. ‘the trend’).

o Forecast:
Used to predict additional elements of the given series by estimating its intrinsic
(constant) growth rate. The additional elements are simply the last element iteratively
increased by the growth rate for each subsequent period. The number of additional
elements returned is twenty four for monthly series and eight for all other frequencies.

o Remark on maximum number of observations:


http://www.bde.es/bde/en/secciones/servicios/Profesionales/Programas_estadi/Programas.html
http://www.bde.es/bde/en/secciones/servicios/Profesionales/Programas_estadi/Programas.html
http://www.bde.es/servicio/software/programase.htm
http://www.bde.es/servicio/software/programase.htm
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The maximum number of observations the functions will work with is 600. In the case
of a series with more than 600 observations the seasonal adjustment will only consider
the first 600 values.

o Seasonal Adjustment additional outputs:
View various other metrics and model parameters of the Seasonal Adjustment
algorithm. To request these additional outputs select the ‘Model calibration, metrics
and statistics’ tick box and/or click the Additional outputs button, as shown below:
When the ‘Model’ tick box is selected in addition to one of the main algorithms, after
one (or more) of the primary algorithms has been run and the output series returned,
you can view both the model calibration, and the various qualitative metrics and
statistics of the output series. This data can be viewed either when the output series
is downloaded to Excel or by viewing the output series within a CDMNext data-table
(i.e. right click on output series and select View as Table’).

The additional outputs selected are returned as series and displayed within the
CDMNext workspace with a corresponding label.

Remark: If more than one object series is selected then all the additional outputs
selected will be calculated for all the object series.

Requirements of Seasonal Adjustment, Trend and Forecast functions

The TRAMO-SEATS functionality requires that the selected series satisfies the
following requirements:

a) Minimum Number of Different Observations: The Seasonal Adjustment, Trend and
Forecast functions can only be applied to series of frequency yearly, semi-annual,
guarter or monthly. Moreover, for each of these frequencies the series are required to
have the following number of (hon-null) different observations:

Yearly: Minimum of 12 observations with different values.

Semi-annual: Minimum of 12 observations with different values.

Quarterly: Minimum of 16 observations with different values.

Monthly: Minimum of 36 fobservations with different values.

O

o O O

For example: The two yearly series with numerical values:
i) {100, 101, 100.5, 103, 104, 102, 105, 102.5, 108, 109, 107, 115}
i) {100, 101, 100.5, 103, 104, 108, 105, 102.5, 108, 109, 107, 115}

Both series (i), (ii) each have 12 elements satisfying the (implicit) minimum number of
elements requirement, however only series (i) has 12 different numerical values since
series (ii) has two identical values, namely 108 and hence only has 11 different
numerical values.

b) Too Many ldentical Observations and/or Gaps: The algorithm may trigger
exceptions if the series selected has many identical values or gaps. In such instances
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of series with too many gaps we advise the users to apply the fill gap function provided
and/or populate/clean the data with your preferred technique

Automated Default Calibration of TRAMO-SEATS

The TRAMO-SEATS functions offered here use an automated model calibration
procedure. Below we provide explicit details of this calibration and compare this
selection to the options available within the TWS 197 TRAMO-SEATS desktop
application.

The core component of the TRAMO-SEATS set of procedures is known as the ARIMA
algorithms (in particular, regular auto-regressive order, regular difference order,
regular moving average order, seasonal auto-regressive order, seasonal difference
order and Seasonal moving average order) and are defined within the Bank of Spain
documentation. These techniques -calibrate (or set) the model parameters
automatically through analysis of the values of the series given. That is, Seasonal
Adjustment is in fact a class of algorithms where the algorithm is selected by the
gualitative properties of the series on which Seasonal Adjustment is performed. We
also refer the reader to the follow document which below we will refer to as the
PROGRAM Document for additional information.

Instructions for the User

Programs TRAMO (Time Series Regression with ARIMA Noise, Missing Observations,
and Ouitliers) and SEATS (Signal Extraction in ARIMA Time Series)

(Beta Version: November 1997) by Victor Gomez and Agustin Maravall

Download Link:
http://www.bde.es/flwebbde/SES/servicio/software/tramo/quide.pdf

Below we provide an overview of how the implementation provided of TRAMO-SEATS
has been calibrated:

1. Automatic Procedure Selected - Quoting from the TWS 197 TRAMO-SEATS
documentation

“The program tests for the log/level specification, interpolates missing observations (if
any), and performs automatic model identification and outlier detection. Three types
of outliers are considered: additive outliers, transitory changes and level shifts; the
level of significance is set by the program and depends on the length of the series.
The full model is estimated by exact maximum likelihood, and forecasts of the series
up to a two-year horizon are computed. The model is decomposed and optimal
estimators and forecasts of the components are obtained, as well as their mean
squared error. These components are the trend-cycle, seasonal, irregular and
(perhaps) transitory component. If the model does not accept an admissible
decomposition, it is replaced by a decomposable one.


http://www.bde.es/f/webbde/SES/servicio/software/tramo/guide.pdf
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Note on the Automatic procedure:

The automatic configurations associated with the RSA parameter can be modified:
after setting the RSA parameter, enter the modified parameters (if the value desired is
the default one, you still have to re-enter the parameter).”

Remark:
Within the TWS 197 application you are able to set the automate model calibrated to
be performed by the same means by setting the parameter RSA =3.

2. ARIMA Model Calibration

Within the implementation offer the following default ARIMA Polynomials which we
document using standard ARIMA notation. Within brackets we also specify how this
calibration can be set up within the TWS 197 application.

o ARIMA Polynomials:
a) P the order of regular autoregressive polynomial is zero (i.e. P =0 in TWS 197)
b) Q the order of regular moving average polynomial is one (i.e. Q = 1 in TWS 197)
c) D the order of regular differences is one (i.e. D =1 in TWS 197)
d) BP the order of seasonal autoregressive polynomial is zero (i.e. BP =0 in TWS 197)
e) BQ the order of seasonal moving average polynomial is one (i.e. BQ =1 in TWS
197)
f) BD the order of the seasonal differences is one (i.e. BD =1 in TWS 197)

o ARIMA Model Parameters:
a) Allunknown ARIMA parameters will be estimated and the starting values from which
estimates searches will start is computed by the program. That is, they are not fixed
or given as inputs. (In TWS 197 this option is specified by setting INIT = 0.). In the
following section ‘Additional ARIMA Parameters’ we provide more details of how the
ARIMA parameters are estimated.
b) Mean correction is applied as defined in the PROGRAM Document which is used
in the correction of outliers. (In TWS 197 this is set with IMEAN = 1.)
c) Source data is not transformed by the application of logs or program tests using log-
level specification as detailed on page 15 with section 1.3.4 of the PROGRAM
Documentation. (In TWS 197 this is set with LAM = 1.)
d) The real value which controls the bias in the log/level pre-test has been set to 1,
this notion is detailed in section 2.5.4 of the PROGRAM Document. (In TWS 197 this
is set with FCT = 1.)
e) Applies the Exact Maximum Likelihood algorithm (rather than Least Squares
technique) to set the parameters for (i) the detection and control and outliers, (ii)
compute optimal forecasts for the series. Further details and references are provided
on page 2 of the product documentation. (In TWS 197 this is set with TYPE = 1.)

o Additional ARIMA Parameters:
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There we detail the additional ARIMA parameters which are automatically estimated
by the default implementation we provide. Note in TWS 197 this corresponds to setting
INIT = 0, where the alternative settings with TWS 197 are:

a) INIT = 1: Corresponding to allowing users to specify the starting point from where
ARIMA polynomials parameters will be searched from by TRAMO-SEATS program.
b) INIT = 2: Corresponding to allowing users to give the ARIMA polynomials
parameters which will be used by TRAMO-SEATS with no additional parameter
estimation done.

For further details see Section 1.3 of the PRODUCT documentation. Here we detail
the additional ARIMA parameters automatically estimated by TRAMO-SEATS within
our offering:

a) The following parameters of the Regular, Regular Moving, Seasonal and Seasonal
Moving Autoregressive ARIMA polynomials are estimates by TRAMO-SEATS
(referred to as the ‘ARIMA fixed Parameters’ in TWS 197):

i. JPR (1), JPR (2), JPR (3): Are the parameters of the regular autoregressive
polynomial.

i. JQR (1), JOR (2), JQR (3): Are the parameters of the regular moving average
polynomial.

iii. JPS (1): The parameter of the seasonal autoregressive polynomial.

iv. JQS (1): The parameter of the seasonal moving average polynomial.

b) The following starting points from which the Regular, Regular Moving, Seasonal
and Seasonal Moving Autoregressive ARIMA polynomials parameters are estimated
by TRAMO-SEATS (referred to as the ‘ARIMA Parameters’ in TWS 197):

i. PHI(1), PHI(2), PHI(3): Initial estimates of regular autoregressive polynomial
parameters from where the program will estimate the parameters JPR (1), JPR (2),
JPR (3).

i. TH(1), TH(2), TH(3): Initial estimates of regular moving average polynomial
parameters from where the program will estimate the parameters JQR(1), JQR(2),
JOR(3).

iii. BPHI(1): Initial estimate of seasonal autoregressive polynomial parameter from
where the program will estimate the parameter JPS(1).

iv. BTH(1): Initial estimate of seasonal moving average polynomial parameter from
where the program will estimate the parameter JQS(1).

Note: The above notionally devices are standard ARIMA terminology and in
particularly consistent with TWS 197.

3. Calendar Effects

Calendar effects such as trading day/holiday and Easter effects are not taken into
account. However, in TWS 197 these effects can be taken into account and conclude
the possibility to specify:

a) Easter effect by setting IEAST = 1. To replicate the behaviour in our offering you
will need to set IEAST =0 in TSW 197.
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b) The trading day effect by setting ITRAD = +1, 2, +6 or 7. To replicate the
behaviour in our offering you will need to set ITRAD =0 in TSW 197.

¢) The duration given as a number of integer days of the period affected by Easter. To
replication the behaviour of our offering you will need to set IDUR = 0.

d) In the instance when trading days are taken into account the trading day regression
variable can be set, allowing multiply resulting models (or day count conventions) for
the selection of days of the weeks of each month. To replication the behavior of our
offering set SMPDAY =0 in TSW 197.

4. Outliers

The general methodology and approach to the treatment of outlier is detailed within:
Gomez, V. and Maravall, A. (1994), Estimation, Prediction and Interpolation for
Nonstationary Series with the Kalman Filter”, Journal of the American Statistical
Association 89, 611 624.

With the default calibration for outlier detection and correction procedures applied here
being as follows:

a) There is no automatic detection and correction for outliers. In TWS 197 this
behaviour is set with the parameter IATP = 0.

b) However, additive outliers, transitory changes and level shifts are considered,
corresponding to the behaviour in TWS 197 of setting AlO = 2.

c) Rather than the maximum likelihood estimation technique the fast method of
Hannan-Rissanen is applied for intermediate automation detection and correction of
outliers. Note in TWS 197 is can be set with the parameter IMVX = 0.

d) The critical value used for outlier detection (VA) depends on number of observations
in a series which we denote be N, and is given by:

1. VA =3.0, if N <= 50,

2. VA = 3.0 + 0.0025*(N-50), if 50 < N < 450,

3. VA = 4.0, otherwise.

In TWS 197 this parameter though can be given is evaluated using these relations by
default.

Remark: By default the outlier are search over the entire series given however the
range over which outlier are consider can be restriction with the TWS 197 application
which would increase performance.

5. Automatic Model Identification

We refer to the reader to section 1.3.5 of the PRODUCT documentation and limit
ourselves here and just detailed the setting of the default TRAMO-SEATS offered here.
These setting are:

a) No automatic model identification is performed for the stationary model (i.e. INIC =
0 in TSW 197), and no searches for regular polynomials up to order 3 or seasonal
polynomials up to order 1 (stationary model) are made.
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b) No automatic model identification for non-stationary roots (i.e. IDIF =0 in TSW 197),
and no search for regular differences up to order 2 or seasonal differences up to order
1 are made.

c) The level of 0.97 for which “if one of the roots in the “AR(2) x ARs(1) plus mean”
estimation in the first step of the automatic identification of the differencing polynomial
is larger that, in modulus”, will be set to unity. In TWS 197 this behaviour is set with
UB1 = 0.97.

d) The level of 0.88 for which “if one of the roots in the “ARMA(1, 1) x ARMAs(1, 1)
plus mean” estimation in the second step if the automatic model identification is larger,
in modulus”, will be set to unity. In TWS 197 this behaviour is set with UB2 = 0.88.

e) The level of the significance used within the Ljung-Box Q-test is 95% and used in
automatic model identification. In TWS 197 this would be set with PCR = 0.95.

f) The percentage by which the critical value used for outlier detection (VA, described
above) is reduced by 12% in the second round. In TWS 197 this is set with PC = 0.12,
and only applies in cases when IATIP =1, i.e. no automatic model for stationary model
as is the case here.

g) The minimum for the significant mean is setto 1 (i.e. TSIG =1 in TSW 197).

6. Interpolation and Forecasting

a) Missing observations are treated as additive outlier and interpolated by setting the
initial value as the sum of the two adjacent observations. In TWS 197 this is set with
INTERP = 2, where the user can also use the skipping interpolation approach of
missing observations and possibility to ignore unobserved values.

b) Number of additional period observation returned by the forecast function

i. 24 for series of monthly frequency.

ii. 8 for series of quarterly semi-annually and yearly.

With the TWS 197 application the number of additional observations returned is given
by the parameter NPRED.

Remarks: In TWS 197 you are also able to undertake an out-of-sample forecast test,
which does not affect the estimation of the model (i.e. reproducing CDMNext
implementation results can use NBACK = 0 in TWS 197. These tests offer the ability
to model the error estimates of the forecast function, and apply an F-test comparing
the sample forecast errors with the in sample residues through back testing where the
user can specify the observations omitted from the end of the series.

7. Seats Parameters

This section details (for completeness) the parameters used for application of SEATS
(we definition above which is applied after the TRAMO procedures which the so called
ARIMA based methods.

a) The modulus of a root passed by TRAMO or estimated in SEATS falls in the range
(0.99, 1), it is set equal to 1 if root is in AR polynomial. If root is in MA polynomial, it is
set equal to 0.99. Within the TWS 197 application (i.e. XL =0.99 in TSW 197)
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b) When the regular AR polynomial f(B) contains a complex root, this root is allocated
to the seasonal if its frequency differs from one of seasonal frequencies by less than
3 (measured in degrees). Otherwise, it goes to the transitory component.

¢) The cutting point for the modulus of an AR real root. If modulus < 0.5 it goes to the
transitory component; if > 0.5, to the trend-cycle (positive roots) or to the seasonal
component (negative roots).

d) When model does not accept an admissible decomposition, no approximation is
made and SEATS ends. In TWS 197 this behaviour is set with NOADMISS = 0.

e) The number of autocorrelations used in computing Ljung-Box Q-statistics. The
number if autocorrelations used in computing Ljung-Box Q-statictics depends on the
frequency of the series considered and is set to 24 for monthly frequency, 12 for
quarterly, 8 for semi-annual and yearly frequency.

Note: Within TWS 197 you will also notice that the variable BIAS = 1, however since
the source data is not transformed, that is, LAM = 1, this variable will be ignored when
reproduced our default implementation. In a similar fashion the variable MAXIBAS in
TWS 197 can also be ignored.

Appendix:

CAGR Model comparison with TRAMO Forecast:

Here we consider what it known as the Constant Annual Growth rate (CAGR) metric
as a means to illustrate the TRAMO Forecast function which also produces predictive
future values by estimating a series future growth rate. CAGR assumes the future
growth rate is equal to the average growth rate over the entire series and is given by:
CAGR: = ((End Value/Start Value)™(1/(Periods - 1)) -1

Now with regard to the example corresponding to series ID = 173886402, entitled
“Exports: Non CIS: Russia” used to illustrate the TRAMO Forecast functions, we have:
Constant Annual Growth Rate (CAGR) = 85.59%

Which compares with the average growth rate implied from the results of the TRAMO
Forecast function of 71.54% That is, the magnitude of the two results are similar, with
the TRAMO Forecast differing due to its ability to model the intricate nature of the
series, versus rough model of CAGR which only considers the first and last elements.

T~

X0 X1 (Seasonally adjusted)  [X1 (Trend) X1 (Forecast)
1Q2013 9512 23822 23768 9512
202013 19088 23265 23299 19 088
3Q2013 28442 23422 23459 28 442
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4Q2013 37203 23766 23662 37 203
1Q2014 9110 22817 22905 9110
2Q2014 18685 22771 22743 18 685
3Q2014 27940 23009 23012 27 940
4Q2014 36392 23250 23271 36 392
1Q2015 6254 15664 15693 6 254
2Q2015 13768 16777 16708 13768
3Q2015 20489 16873 16912 20 489
4Q2015 26 926
1Q2016 7183
2Q2016 15 440
3Q2016 23 894
4Q2016 32 210
TRENDLINE

[=EAE57

This function estimates a line of best fit over the time series data across a time
interval.

Copyright © 2026 I1SI Markets. All rights reserved.
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i SUBTRACT (type, valug)
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£ MULTIPLY (type, value)
=

f& DIVIDE (type, value)
=

#H CROSSSEC (method)
=T

EHISUM()

=t

£ Accumulate ()

= Accumulate
LA ROLLSUM (period)
BEfR Accumulate

#5504E TRENDLINE (start, end)
HEEEE

£1£[E]J3 REGRESS (dependent series, 5.

S

SLETEY

EFES (dependent series, start, start,..

St

EIEEET VAR (output, number of fore...

Seith

%253 %CHANGE (period)
jag=E:z=4

FE(E DIFF (period)

g ks

o =R LS CVDIRDONAITU frarisdl

Syntax of the function:
Y(t) = b0 + b1T + E(t),
where

a4 TRENDLINE

St REEREEFE e R E e

BiE
A #5045 TRENDLINE (FFi8, ££55)

230

,,,,,,

ERMRIETER v

EREETEE

s

Y(t) - dependent variable,
T - Time trend as an independent variable,

bO - intercept,
b1l - slope,
E(t) - residual term.

Description:

EE

Runs a time-series regression with time trend as the independent variable.

Example:
Time Actual [Trendline
2022.1 2 2.041667

Copyright © 2026 I1SI Markets. All rights reserved.
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2022.2 3 2.458333
2022.3 1 2.875
2022.4 o 3.291667
2022.5 2.5 3.708333
2022.6 o 4.125
2022.7 6 4.541667
2022.8 3.5 4.958333
Summary Output

Slope 4.166667
Intercept -8423.38
Residuals 223.79167

R"2 0.3557

UNIT_CONVERSION
AL

This function converts input series in “Measure” unit category into the target output
unit. Please refer to the help section of this function for details.
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Apply functions

Functions

fx Typeafunction

UNIT_CONVERSION

Convert series in "Measure” unit types into the target unit

Functions By Category »

Q  unit_conversion Syntax
UN_IT_CQNVEFSION (output unit) - UNIT_CONVERSION (output unit)
Unit Manipulation
Arguments
Output Unit
m v

Help on this function ~

Supported unit types:

Weight Unit Distance/Length Unit  Energy Unit Area Unit Volumne Unit Time Unit Data Storage Unit Concentration Uni:
10Ton m 10 Gwh 1000sq m Cub ft Day kB ppm
Metric Ton km kWh 1600sq m Cubm min MB ppb
Short Ton mm Mwh sq km Cubcm Hour GB

Long Ton in TWh sq Mile Cub hm Month Petabyte

Ton ft kw sqgm Cub dam Year Terabyte

Gross Ton mile w sq ft Cubyd Exabyte

Tonne yd MWh Acre hl Mbit

100 Tonne Mw sqdm |

GT M) sqin ml

kton Wh kl

oz VA Ml

Bale cal 0.51

g kj 525ml

Ib T Rai

mg kJ gal

kg G)

60 kg hp

Quintal kcal

Centner

Mt

Pyi

Carat

Bale

Syntax of the function:
X1 = XO* (S Ao #e S 3R %Y)
where

Copyright © 2026 I1SI Markets. All rights reserved.
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X1 is the output unit to convert, X0 is the input unit.

Example:
X0 (unit =km) | X1 (unit = mile)

2021 |532476.43 330866.3365
2020 | 492650.37 306119.5086
2019 |459245.31 285362.5151
2018 | 432231.12 268576.6339
2017 |397830.23 247200.8587
2016 | 382453.62 237646.2525
2015 | 364977.6 226787.1301
2014 | 352333.33 218930.3255
2013 | 336303.75 208969.9815
2012 | 327081 203239.2161
2011 | 308896.87 191940.0935
2010 | 294443 182958.8527
2009 | 269141.4 167237.1283
2008 | 259739.7 161395.1682
2007 |246172.1 152964.6315
2006 | 241351 149968.9314
2005 |247014.86 153488.2996
2004 | 222963.75 138543.5955
2003 |208051.97 129277.822

2002 | 191399 118930.1204
2001 |176016.31 109371.7362
2000 | 159617 99181.65211
1999 | 152385 94687.88447
1998 | 145163 90200.33057
1997 | 138610 86128.47503
1996 | 132583 82383.46154
1995 | 130308 80969.83857
1994 | 111058 69008.41339
1993 | 104897 65180.13596
1992 | 96689 60079.90853
1990 | 94820 58918.56289
1989 | 96078 59700.24979
1988 | 88634 55074.75114
1987 | 78453 48748.55531
1986 | 71886 44668.00055
1985 | 38282 23787.3911

1984 | 36410 22624.18134
1983 | 33934 21085.66245
1982 | 31934 19842.91697
1981 | 30277 18813.30235

95
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| 1980 | 29485

| 18321.17514
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UNIT_MULTIPLIER

CRDE )

This function changes the multiplier of the unit of the selected time series and adjusts
the values so that they match the new multiplier. Can be used to modify the additional
multiplier of the unit (e.g. USD mn) and the multiplier that is part of the unit itself, if any
(e.g. 100 ml). Please refer to the help section for this function for details.

UNIT_MULTIPLIER

nnnnn

Bk

UNIT_MULTIPLIER ((iH 3%k, A=)

EEPUIS
Use this function to manipulate the unit multiplier (thousands, millions, etc.) of a time
series. Users can choose to convert the time series to one of the following unit

multipliers:
100 (Hundreds), TH (Thousands), MN (Millions), BN (Billions), TN (Trillions)

Unit multipliers can be of two types — a multiplier that is applied additionally to the
series in order to convert it to millions, thousands, etc. units, for reasons of
convenience, or a multiplier that is a part of the unit itself as reported, such as dozens
of kilograms (12 kg). Multipliers the former will have the multiplier at the end of the
unit while the latter will be displayed in the beginning. On CDMNext users can choose
to manipulate both or one of these.

Following on the above, users can avail of two settings for this function:

o Convert all multipliers
Converts all multipliers to the multiplier selected by the user.

Al
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Series Values Original | Desired Formula Used New Series | New
Unit Multiplier Unit

10, 20 10 Ton|TH value*((10*1 100 000, 200 [ Ton th
mn mn)/1 th) 000

1000, 2000 12 kg MN value*((12*1)/1 |[0.012,0.024 |kg mn

mn)

1 000 000 000, 2 000 | USD th BN value*((1*1 th)/11000,2000 |[USD

000 000 bn) bn

10 000, 20 000 Ib TH value*((1*1)/1th) | 10, 20 Ib th

o Convert only multipliers not in the unit name
Converts the additional multiplier, but leaves intact any multipliers that are part of the
unit itself.

T~

Series Values Original Desired Formula Used | New Series | New
Unit Multiplier Unit

10, 20 10 Tonmn | TH value*(1 mn/1|10 000, 20|10 Ton

th) 000 th
1000, 2000 12 kg MN value*(1/1 mn) | 0.001, 0.002 | 12 kg
mn

1 000 000 000, 2 000 000 | USD th BN value*(1 th/1|1000, 2000 |[USD bn

000 bn)

10 000, 20 000 Ib TH value*(1/1th) |10, 20 Ib th
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The function can be applied only to time series measured in currency or any volume
measure (kilograms, cubic meters, barrels, kWh, etc.). It does not support ratios (Ton
th/Day) or Indices (2010=100). Users will see a message that the unit is not supported,
if this is the case.

UPDATE

This function returns a series containing all observations from the selected series ()
together with observations from the base series (X) where they do not overlap.

B

UPDATE (18, &M x BIERTRN y #7, EHZBMRENE R, RERSHEK
kT )

Returns a series containing all observations from Y together with observations from X

where they do not overlap. To be able to apply this function the updated source series
X and the series from which updates are taken Y must have the same frequency.

Formerly, the resultant series dates will be the union of the dates of X and Y and the
corresponding observations are evaluated by the relation:

Y(t), where Y(t) is not missing

fX(®), Y(©) =
X(t), where Y(t) is missing

ik

To be able to apply this function the X0 and Y series must have the same frequency.
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100
NN

X0 Y X1
1Q2014 20 22 22
202014 22 NA 22
3Q2014 35 36 36
4Q2014 NA 35 35
102015 35 37 37
202015 39 39
3Q2015 A5 45
VAR
] 1= [ [A] A5

VAR estimates the linear dependencies for multivariate time-series that each
variable is a linear function of its lags and lags of other endogenous variables. This
model can generate fitted values and forecasts for those series.
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Apply functions pa
Functions Diagnostics

fx  Typea function

VAR
Functions By Category ~ 4
VAR estimates the linear dependencies for multivariate time-series that each variable is a
linear function of its lags and lags of other endogenous variables. This model can generate
Q var fitted values and forecasts for those series.

VAR (output, number of forecasts, max lag ...

Statistical - Syntax

VAR (output, number of forecasts, max lag order)

Arguments

output

w | Forecast (Real GDP: YoY: Quarterly: United Kingdom, 414411707)
Forecast (Consumer Price Index: YoY: Quarterly: United Kingdom, 409104237)
Forecast (Unemployment Rate: Quarterly: United Kingdom, 414503237)

Number of forecasts

1z

Max lag order

10 2

Insert function

Replace selected series Cancel
Syntax of the function:
Xt1 = Pro + PraXe—11 + BraXe_12 + PraXe 1z + ey
Xpo = PBag + BarXe—11 + BozXe_ 12 + BaaXe13 + Ueo
Xga = Bag + BasXe—11 + PazXe_12 + PaaXe_13 T Uea

VAR, TN EE R, B mii Ja B )

Example:
X1 X2 X3
3/2010 0.63 3.27 8.00
6/2010 2.87 3.46 7.80
9/2010 3.12 3.09 8.00
12/2010 | 3.08 3.38 7.70
3/2011 2.15 4.12 7.80
6/2011 0.87 4.38 7.80
9/2011 0.39 4.71 8.60
12/2011 | 0.90 4.65 8.30
3/2012 0.85 3.49 8.20
6/2012 1.35 2.76 7.90

Copyright © 2026 I1SI Markets. All rights reserved.
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9/2012 1.43 2.41 8.10
12/2012 | 2.14 2.67 7.70
3/2013 161 2.78 7.80
6/2013 2.46 2.68 7.70
9/2013 1.30 2.71 7.80
12/2013 | 1.93 2.10 7.10
3/2014 3.88 1.74 6.70
6/2014 3.86 1.72 6.20
9/2014 2.97 1.46 6.20
12/2014 | 2.15 0.94 5.60
3/2015 1.64 0.10 5.50
6/2015 2.48 -0.02 5.50
9/2015 2.66 0.01 5.50
12/2015 | 2.77 0.07 4.90
3/2016 2.24 0.35 5.10
6/2016 2.07 0.35 4.90
9/2016 1.29 0.73 5.00
12/2016 | 3.04 1.21 4.60
3/2017 2.77 2.14 4.60
6/2017 1.62 2.74 4.40
9/2017 2.88 2.82 4.50
12/2017 | 2.50 3.02 4.20
3/2018 191 2.72 4.20
6/2018 2.47 2.42 4.00
9/2018 1.35 2.52 4.30
12/2018 |1.13 2.27 3.90
3/2019 1.82 1.88 3.80
6/2019 0.98 2.05 3.80
9/2019 1.29 1.83 4.00
12/2019 |2.31 141 3.70
3/2020 -1.24 1.67 4.00
6/2020 -22.59 0.62 4.00
9/2020 -10.88 0.60 5.10
12/2020 |-9.52 0.53 5.20
3/2021 -8.77 0.61 4.80
6/2021 25.01 2.05 4.50
9/2021 9.20 2.77 4.40
12/2021 | 8.95 491 4.00
3/2022 11.04 6.22 3.70
6/2022 3.14 9.17 3.60
9/2022 3.31 10.02 3.80
12/2022 | -0.29 10.75 3.80
3/2023 0.00 10.17 3.80




CEIC Math Functions

103

Set number of forecasts = 4 observations:

X1 forecasts

X2 forecasts

X3 forecasts

6/2023 -39.84 1.15 2.65
9/2023 5.98 -0.84 3.89
12/2023 | -1.16 -5.72 2.81
3/2024 -10.96 -8.55 1.85
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Variance Inflation Factor Test (VIF)

77 Z I TR 5

Assess multicollinearity among predictor variables in a regression analysis. It
measures how much the variance of the estimated regression coefficients is inflated
due to multicollinearity in the model. The greater values of VIF, the higher levels of
multicollinearity. It detects how strong the correlations between predictor variables in
a regression model to help address the problematic multicollinearity.

VIF test

VIF ks used o detect the severity of multicolinearity in fhe ordinary east sauare regression analysis, a3 part of model diagnostics in Regress() function to detect muticomnearlty in the regrassion model a3 multicollineaity causes biased estimation of regression coaficient:
(2

MRS

Cansumer Price Index, 5724301, £

= Ingependent series Variance Infiation Factor

ABEFEWE: HLEn

WTD

This function calculates the week-to-date sum or derives the week-end difference of a
selected series.

Apply functions

WTD

Calculates the weekdo-date sum or derives the week-end differ
BY FUNCTION SYNTAX

[~ WTD (method, end)
¢
HCONTSUM ARGUMENTS
e Method @ sum ( Difference
E
End Sunday

HELP ON THIS FUNCTION

B

WTD (A=, £ =)

Function Formula
Sum 0(000) = 0000 OO0 Ois Null
Ooon)y = oo if any elements (117, (112, ... L0 — 1 )is/are

Period-end —» | missing

Period-to-Date | () =y, CO0 if all components are not missing

Difference O(O00) = 0000 if either L1107 or C101(00 — 1) is null or missing
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Period-end «
Period-to-Date

0(0o0) =001+ 0

if

where 117 + [ is the closest non-null element,

004,001+ 1,001+ 2 ... isnull

0(000) =000-00( - 1) ifn>1

Xmj indicates the value of the jth observation in mth period, e.g. X21 is the first
observation in the 2nd half-year period.

Bl
Method=Sum
X0 X1
(End=Saturd
ay)
Janl, 2015 (Thu) -3,55 -3,55
Jan2, 2015 (Fri) 0,18 -3,37
Jan3, 2015 (Sat) -1,28 -4,65
Jan4, 2015 (Sun) -2,47 -2,47
Jan5, 2015 (Mon) -1,59 -4,06
Jan6, 2015 (Tue) -1,56 -5,62
Jan7, 2015 (Wed) -3,33 -8,95
Jan8, 2015 (Thu) 0,09 -8,86
Jan9, 2015 (Fri) 2,33 -6,53
Jan10, 2015 (Sat) 2,35 -4,18
Janl1l, 2015 (Sun) -0,09 -4,18
Jan12, 2015 (Mon) -2,09 -6,27
Method=Diff
X0 X1
(End=Saturday)
Janl, 2015 (Thu) 0,83 0,83
Jan2, 2015 (Fri) 0,64 -0,19
Jan3, 2015 (Sat) 3,65 3,01

Copyright © 2026 I1SI Markets. All rights reserved.
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Jan4, 2015 (Sun) 6,27 6,27
Jan5, 2015 (Mon) 5,71 -0,56
Jan6, 2015 (Tue) 7,67 1,96
Jan7, 2015 (Wed) 3,93 -3,74
Jan8, 2015 (Thu) 2,46 -1,47
Jan9, 2015 (Fri) 3,21 0,75
Jan10, 2015 (Sat) 0,47 -2,74
Jan11, 2015 (Sun) -1,47 -1,47
Jan12, 2015 (Mon) -2,01 -0,54
X12ARIMA

This function provides seasonal adjustment, trend and forecasting according to the
X12ARIMA methodology which can only be applied to Monthly and Quarterly series.

X12ARIMA

Bk

X12ARIMA (£ 8)

Formulas for calculating X-12 Arima model results are offered by US Census Bureau.

ik
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X-12 Arima is a seasonal ad by US Censdjustment model offereus Bureau available
from ‘Seasonal Adjustment & Forecasting’ menu within CDMNext.

X-12 Arima provides the following functions which can only be applied to Monthly and
Quarterly series:

o Seasonally Adjusted: The series selected is seasonally adjusted by the
application of the US Census Bureau X-12 Arima algorithm. Intuitively this
algorithm removes the effect of irregular observations (i.e. outliers) and factors
out the cyclical behavior of the series.

o Trend: For the series selected the trend function applies the X-12 Arima
algorithm which intuitively returns the underlying series netting out the seasonal
cyclical effects and irregular outlier elements (i.e. ‘the trend’).

o Forecast: Used to predict additional elements of the given series, which the US
Census Bureau refers to as projected seasonal factors.

Note of Restrictions: X-12 Arima can only be applied to monthly series of at least (non-
null) 36 (non-null) elements and quarterly series of at least 12 (not null) elements.

For more information please refer to the following link:
https://www.census.gov/ts/x12a/v03/x12adocV03.pdf

T~
X0 X1 (SeasonallyX1 (Trend) X1 (Forecast)
adjusted)

1Q2013 9512 24 747 25 434 9512
202013 19088 23 802 23 603 19 088
3Q2013 28442 23 337 23 327 28 442
4Q2013 37203 23 308 23 429 37 203
1Q2014 9110 23 804 23 599 9110
2Q2014 18685 23271 23 492 18 685
3Q2014 27940 22 953 22 760 27 940
4Q2014 36392 22 773 21 012 36 392
1Q2015 6254 16 395 18 676 6 254
2Q2015 13768 17 152 17 177 13 768
3Q2015 20489 16 842 16 853 20 489
4Q2015 27 475
1Q2016 6 637
202016 14 272
3Q2016 22 137
4Q2016 29 925



https://www.census.gov/ts/x12a/v03/x12adocV03.pdf/
https://www.census.gov/ts/x12a/v03/x12adocV03.pdf/
https://www.census.gov/ts/x12a/v03/x12adocV03.pdf
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X13ARIMA

This function provides seasonal adjustment, trend and forecasting for Monthly and
Quarterly series.

Apply functions - A R

X13ARIMA

o
L4
L4
<
o
o
o
L4
L4
os
o
L4
o
o

KG
8853

Bk

X13ARIMA (R, THRIRE 12T, 25, FETRE, 2FHTHEE, REBERRE, 1=
AEERIHE, BRYHTE, Bin, FHEITERAE, FHOETHTEZLLE, SEAEHARET, &
[BY3RETF, &)

U

X-13 Arima is a seasonal adjustment model offered by US Census Bureau and made
available on CEIC platforms via the X13 ARIMA CEIC function. X-13 Arima provides
filtering for seasonal effects and cycle component, as well as an option to produce
forecasts. X-13 ARIMA can only be applied to Monthly and Quarterly series with at
least 3 years of data.

Instructions
Output:
X-13 ARIMA offers 3 possible outputs for series:



CEIC Math Functions
109

o Seasonally Adjusted: The series selected is seasonally adjusted by the

application of the
algorithm removes

US Census Bureau X-13 Arima algorithm. Intuitively this
the effect of irregular observations (i.e. outliers) and factors

out the cyclical behavior of the series.

o

Trend: For the series selected the trend function applies the X-13 Arima

algorithm which intuitively returns the underlying series netting out the seasonal

cyclical effects and

irregular outlier elements (i.e. ‘the trend’).

Forecast: Used to predict additional elements of the given series, which the US

Census Bureau refers to as projected seasonal factors. 12 months of forecast
are provided for monthly data and 8 quarters — for quarterly.

You can apply the function to more than one series, but the settings, which will be
applied, will be the same for all selected series. Therefore, you can expect better
results if the selected series are from the same economic sector and are expected to
share similar seasonal effects.

Additionally, users can select “Download Model Diagnostics” option. This will make
the following diagnostics available upon downloading the output series in Excel:

Diagnostic R

Transformation Informs  whether a  pre-adjustment logarithmic
transformation was performed

AICC Displays the likelihood test results (F-adjusted Akaike's
Information Criterion is used)

ARIMA Model The ARIMA model selected automatically by X-13-ARIMA-

SEATS procedure

Identifiable Seasonality

Informs whether identifiable seasonality was detected. (1 —
Yes, 0 — NO)

M7 The amount of moving seasonality present relative to the
amount of stable seasonality
I/C Ratio Shows the irregular/trend ratio

QS Original Series, EV
adj. (p-value)

p-value for the QS statistic (test of the hypothesis of no
seasonality) of the original series adjusted for extreme
values

QS Original Series (p-
value)

p-value for the QS (test of the hypothesis of no seasonality)
statistic of the original series

QS Residuals (p-value)

p-value for the QS statistic (test of the hypothesis of no
seasonality) of the residuals

F-statistic,
stability

Assuming

F-statistic of test for seasonality, assuming stability

Q (avg. M1-M11)

A weighted average of M1-M11*
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User Regressor (holiday,[Provides the chi-squared and p-value of the chi-squared test
chi-sq, p-value) of the selected Chinese holiday regression variables

*M1 to M11 represent different quality control statistics

Chinese Holidays Adjustment

CDMNext and CDMNext add-in users can select 1 or more Lunar calendar holidays,
as observed in China, to improve seasonal adjustment of Chinese data. This will
include a custom proportionality regression variable for the holiday(s). Users can avalil
from a set of default holiday effect values, which can be applied in 1 click, or specify
their own parameters:

o Use CEIC Defaults: With just 1 click from the “Data Series” menu, users can
choose among a selection of available default values for a number of economic
sectors/indicators — select the sector closes to your data series. Each selection
will populate the default values for holiday effects of the selected holiday.
Default values were selected through testing relevant series from each sector
for all possible combinations for the 3 holiday effects periods (Before, During
and/or After)*. Tests covered a range for each affected period of 1-20 days for
Lunar New Year and 1-10 for the rest of the holidays. The result that scored the
lowest on the AICC likelihood test (F-adjusted Akaike's Information Criterion)
was selected.*

o Use own holiday effects values: Users can populate any value for the holiday
effect periods (Before, During and/or After)** of each holiday by choosing
“Custom” from the “Data Series” menu. Acceptable range is as follows: 0-42 for
Before and 0-49 for the combined value of During and After. Inputting O will
mean no holiday effect for the selected period. Users must enter a positive
number for at least 1 period. If the users have made an input for Before and
After, they must also set the During period to at least 1.

* Please note that the list provided includes the most relevant sectors/indicators for
each holiday and that some sectors/indicators might not be available for a certain
holiday due to little relevance. (For example, requesting a custom regression variable
for the Lunar New Year Effects for a Quarterly GDP series has no effect as the holiday
is always within the same quarter. Users should execute X13-ARIMA without this
custom regression variable and control only the rest of the options and custom holiday
regressors)

**“Before” signifies the number of affected days before the holiday, “During signifies
the number of days from the day of the holiday, including that day, “After” signifies the
number of affected days after the During period.
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Note: Users can select 1, all or none of the Chinese holidays offered. If they choose
to adjust for one of the holidays they must supply values for at least 1 of the affected
periods or choose 1 of the default options from the “Data Series” menu.

Regression variables are calculated as proportionality repressors, where their value in
any month is the proportion of the days of the specified interval that belong to the
month over the total number of days in the interval.

Default values might be missing for quarterly data and for some data categories, due
to unsatisfactory results during testing. Default values are maintained continuously, so
such values can be expected in the future, if new data allows for better results.

Gregorian calendar holidays adjustment
X-13 ARIMA function offers additional parameters for 3 other holidays:

o Easter: Specify an Easter holiday regression variable (as based on the
Gregorian calendar) for monthly flow data, which assumes the level of daily
activity changes in the 10 days before Easter;

o Thanksgiving: Specify a Thanksgiving holiday regression variable for monthly
flow data, which assumes the level of daily activity changes in the 10 days
before Thanksgiving

o Labour Day: Specify a Labour Day holiday regression variable for monthly flow
data, which assumes the level of daily activity changes in the 10 days before
Thanksgiving

Using Advanced Options
Prior Adjustments:
Users can further control X-13 ARIMA parameters as follows:

o Model Span: Allows users to select a sub-set of the data. Only that subset will
be included in the modeling of the output series. Leaving the Start or End fields
empty, signifies to use all data from the start or the end of the series,
respectively. For quarterly data, users are required to enter the end-month of
the quarter. To specify the start or the end of the series, simply leave the date
field blank. The output series will include only the span specified. If one of the
selected dates falls outside of the data range of the series, they will be
automatically moved to the start or end of the series during calculation.The
default value is from January 2000 until the end of the series (i.e. leaving the
End field blank).

o Regression variables: Users can choose whether to include trading day effects
to their adjustment (adjust for different day-of-week compositions of the same
month in different years). The trading day variable comprises 6 contrast
variables obtained from the difference between the numbers of each day of the
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week in the month and the number of Sundays in the month and 1 length-of-
the-month variable. It also includes adjustment for leap years. Trading Day is
switched on by default.

Transformation: Specifies whether X-13 ARIMA will automatically chose
whether to apply logarithmic transformation to adjust the series prior to
estimating, or turn off prior adjustment altogether. Default value is ‘Auto’.

To return to any of the default values: you can restore each setting to the default
values mentioned under each description above. Also, if you are applying the
function to the series for the first time or have not previously changed the default
settings under Advanced Options, you can simply disregard any input you just
made to Advanced Options by closing the pop-up or clicking “Cancel”, instead
of accepting the changes by clicking “OK”.

Chinese holidays regression variables settings
Please note, that these settings will have effect only if a Chinese holiday is selected
on the main screen.

o Calculation of the Means Start/End: Users can input two 4-digit dates between

1900 and 2100 to specify the first and last years used in the calculation of the
means of the holiday repressors. By default this is left blank (displaying
Beginning or End), which signifies to calculate the means for all holiday
occurrences.

Zero Regression before/After: users can specify a period before or/and after
which the holiday regression variable used will be equal to 0. Please note that
the period left to be non-zero must overlap with the series data range, or the
range selected in the span argument, by at least 2 years in order to avoid a
singular matrix scenario. The default value is None, which means that all
holiday occurrences will be included in the regressor.

Centre: users can choose between Calendar, Mean and no centering of the
regressors. The centering is done to keep the yearly totals of the series,
obtained by removing the estimated holiday effects, approximately equal to the
yearly totals of the unadjusted data. If centering is not done, these two totals
will differ by approximately the same amount each year, and user will conclude
that combined seasonal and holiday adjustment is producing a biased estimate
of the level of the observed series. (The bias is a crude estimate of what the
data would be like if there were no holiday.)Calendar centering is appropriate
for holidays like Easter or the Chinese New Year whose regressors are always
zero in some calendar months because the holiday can occur only in a few
calendar months. This method is selected by default.

To return to any of the default values: if you have not accepted the changes to
Advanced Options, by clicking “OK”, please simply close the pop-up or click
“‘Cancel’. If you have accepted the changed values, you can restore each
setting to the default values mentioned under each description above.
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Remarks

CDMNext users can also avail of the function syntax to type in the X13ARIMA()
function directly in the “Type a function” text input. As the user types, a context menu
will suggest the available options for the function and each of its arguments. Users will
only need to click on the desired option in order to build the function.

X-13 ARIMA function always includes a trend constant regression variable to allow for
a nonzero overall mean for the differenced data series.

CEIC methodology for Chinese holiday adjustment and estimating holiday
occurrences is verified against academic work, such as:
Lytras, Demetra P. et al, “Determining Seasonality: A Comparison of
Diagnostics From X-12-ARIMA”, U.S. Census Bureau
Roberts, lvan, Graham White, “Seasonal Adjustment of Chinese Economic
Statistics”, 2015
Lin, Jin-Lung, Tian-Syh Liu, “Modeling Lunar Calendar Holiday Effects in
Taiwan”, 2002
Aslaksen, Helmer, “When is Chinese New Year?”, 2005
Aretz, Tilman, “The Chinese Lunar Calendar 1900-2100", 2010

YTD

WIS
This function calculates the year-to-date sum or derives the year-end difference of a
selected series.

B

YTD (A=, &R)
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Function Formula
Sum 0(000) = 0Dooo C0is Null
O(OoD) = 0000 if any elements ((J[17, ()12, ... L0 — 1 )is/are
Period-end - | missing
Period-to-Date | () =y, o0 if all components are not missing
Difference O0(oon) = oogo if either (/LI or L1LJ(0) = 1) is null or missing
Period-end « O@ooD) =001+0 where (1017 + [7 is the closest non-null element,
Period-to-Date | if
00,001+ 1,001+ 2...isnull
(00D =000 —=00(0=1) ifn>1

Xmj indicates the value of the jth observation in mth period, e.g. X21 is the first
observation in the 2nd year period.

A
Method=Sum
X0 X1
(End=December)
1Q2013 |-3,55 -3,55
2Q2013 (0,18 -3,37
3Q2013 |-1,28 -4,65
4Q2013  |-2,47 -7,12
1Q2014 |-1,59 -7,12
2Q2014 |-1,56 -8,68
3Q2014 |-3,33 -12,01
4Q2014 |0,09 -11,92
1Q2015 2,33 -9,59
2Q2015 2,35 -7,24
3Q2015 }-0,09 -7,33
4Q2015 |-2,09 -9,42
Method=Diff
X0 X1
(End=December)
1Q2013 0,83 0,83
2Q2013 (0,64 -0,19
3Q2013 (3,65 3,01
4Q2013 6,27 2,62
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1Q2014 5,71 5,71
2Q2014 7,67 1,96

3Q2014 3,93 -3,74
4Q2014 2,46 -1,47
1Q2015 (3,21 3,21

2Q2015 (0,47 -2,74

3Q2015 1,47 -1,94
4Q2015 |-2,01 -0,54

Copyright © 2026 I1SI Markets. All rights reserved.



