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5.2 marunadaulsiialdsarauiiinasugionas SMEs
Tl CA International Co., Ltd. Idiguanamsdneuazldimuadudsiie
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#ananil CA International Co., Ltd. fi9lddmaiiauadiudnielddinipinaiu
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7) Export SMEs/@a%iUN

8) Export/anuuin
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6. IWADWUAZITNIININABRTRLATHFN SMES

UTenauey 2 IADBRAN 9 A IUABWNNTLATZAALLTURLIUADWNNTRTIATH

JL’ a 6 o
6.1 AnAaBNITILATIZRAULS
& A A & o oA a
WWulwaauiNanagaunazitasnzianainuizaureiandsindmsidaswuias
A X [N I3 a A A X Ao o fgo o o a A
Rowliiuadlaagneriad uazdadunstlfoundasusINFuARSNLIINILATHNAD
= Rt dnql’o uqzl ni a Q Qs U a J 1 d'l s >

lunstasaridintu malssudasiiesannauaaianlsszaaditnainnouaanians
wsugia Tunsasvasidinarsgivesswasuisdssindng lalsuwanisvas Kydiand
and Prescott ¥131ATIZHUAZAIIIROUAINTALINYBINIILAAARWIYINI(cyclical behavior)

Uaz3LAERANUFNNUTITI9AULLIUazI NS lapdTunauasi
L ] L= L5 1 4 Q N Qs 4 AI g L
6.1.1  UsUA19 U IAINANNOTAUYRIa ULHBINIINNI TN VT DB I3 AL

a 4 1 A =% 1 L 1 = 1 Q a U 3

MNen(duie) nandalunsdidrddinafyadndudain dasriinig
YsulaidudiuriaSareal term) naw e lilAdnavesTa1dan
Netes lasmsinasiduslnaCPl) smisaaan nafifiadnen cpi iy
aunurasszaunalasuni ldnaunsaunlslanudrds 9@
A39UA CPI fiasnaansudn o aanalulaaliaduazaiainineas
A lT918109ATITOUATUHNANIIFITIINIIZLAIVFNIUEFIAND D
asnsauuazltrIsIanaInaniidu reference period) wasrIALD WAL

ﬁﬂmiﬁﬁi:@“mmﬂ@umal,ﬂumimm:ag;l,l,ﬁa LT Hamﬁuﬁﬁmaaﬂ
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dmunnlfzaunafuddseanidud deflator wialunsdiyadinig
WA B lTIzaUIIANaNAR (producer price index) lanaziianuinansas
LAZDNABININNI
@ ] = A a & A A
nagauddrainanidanuafonlng Wisuudssduainiadang
a @ a @ a A % = ' a A
Muissuinniasiiesle saudsnazdanldaisdaaaunislng deduns
A ¢=§/ [} A v ad A ' 0
wWasuulasuasluzisininanesunls 35n1sanageudonsniadin
= . v @ % S S =
\He9lUuNIa I3 U(standard deviation) anaaulIaanaIlanaiudosiu
aIgwiganaasidudsiuianudangulundiudadeudregs &
anuanzaunazhan i duaarvesipansassgialaa wan1nussy
Aldarsirunld drgrudosiuuniasgruduisnisianisnszaney
. . aa & ~ o o A !
(measures of dispersion) AW I@ngmﬂﬁmmmmu (ﬂiﬂLLﬂ‘u)m

1/3291N3138 population Las ungrouped data)

6.1.3 lududsudazdn inissdansdsuudasduiiiasnnainidadsnggnia

ﬂvﬁ]ﬁ?'ﬂﬁl,ﬁume;ﬁ@ﬂsﬂa wazdassumwalidwaanly iialdindaianis

tastripansdminianldausrisiigansiass i
ﬁnnam‘ﬂizﬂamjaoﬁnﬁﬁwﬁuluu@iawnLam"nawﬁuﬂwi’m6]

Usznaudae Uass 4 1523 (Lﬂmm'sﬁ@i’maﬁﬂiznamaaﬂ”aa‘i'ﬂﬁ

ANBUSULLINAR L)
X = C*S*T*I

Wa  x = ey

C = cyclical factor
S = seasonal factor
T = trend factor

Irregular factors
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X/ (S*T*1) = C

L= ~ L5 § =) J q‘;// va ] =
n1vdadaseiiieduainuazasngnineants I TMIndawil
nanIa(seasonal index)  WANINILUTU(M1T) AUAIAILLTNGRINNT
a 6 A A 1 o 1 A [ A L)
e wan banadndunisasadinsidfsuwudasanitasnnandas

ngmasanty

ad o ¥ oo v A AadAdaA v A x> A A

Insvsadassuwildunduisndmssrsdsuazlinunnfede
a . . . 8 aad A . . d
A5M3 HP filter (Hoddrick — Prescott filter)” 33tiTai1A1wasaunIunai
Usng)(observed series) la g 2zisznavsas 2 &1 Aa permanent trend
uae cycle lagf trend Aasniufsuntas tivlaatreresidudas’ly 4
anumeAIN(permanent  growth)ne L@ 9 AN ARINSIUIUNBINAT
. A A A o . L
&% cycle Aan1ILUAywLUSY LUBILUBLUUTIATIA(transitory deviation)
{ a X % ] Aa . %
MNaYWIAU 9 trend AINa1 3T HP filter 1JuN13UENENA trend BaNAN

NNaIRUszNaUaINg laansud standard penalty program

MIN {Zt=1 Ceot AZ =1 [(gt - Qt-1)- (gt-1 -Qe-2 )] 2 }

§anwnnspsatasefiaananufialsnanu axl455n1smdnangy
mﬁauﬁﬁmamqmwznmm’smuwaaumiﬁmmﬂﬁimmm
ﬁ@ﬂiﬂﬁaglumanmfuq wen lunsdanuzassmarsunidseing nels
centered 75-month moving average m@;Nmﬁadﬁnnﬂﬁﬁiaui’gﬁ]”ﬂﬁd
dsndfiszezliiin 6 9 wazlunsdlvasUszinalnafiseozdszuno 60-65
LA

MspsaUasEnI 3 aenannenanaaudsiieliindstaniz cycle iu
guTaanidunsialasls lUsunsy eview  (81937n9uve9lasanIs
WAl TzUULR oA BUAZAANINANIZAARIANTIY laLAUATHTAEAT
UM INENALTTINANEAT LrnadadiNIWATEINIgEANTIN) FauTUN.
1als Tusunsy X-11 m’“@ﬂ?ﬁﬂqgma wazlt3% HP filter (Hoddrick —
Prescott filter) 1iiausaduwlduaany

6.1.4 WIF cross correlation coefficient 3x%31963UUI69 9 NUAILUIIINT

a ot ¥ Aa A ¥ v et
LsEgNanIaaitlsasde(@ianals MPI 909 SMEs nIalasmssinsash

# 9anm3dnw1wad Bahar Dadashova WU41N15 detrending laslti5v04 Baxter-King Filters Azlhuan

#ini13%v89 Hodrick-Prescott 1#2431n3% Baxter-King lulwHafiiiia spuriousness in the time series



6.1.5

17

e

Woaduaziansdy iduaunuaaiaindsigansiasegna) Lﬁa@mmuﬂi
wsnsuwausatinlewiels uazmsdindululudiansla

1) seaudszansianlng 1 = Pro-cycle

2)  thdaNyszantitnlng -1 = Counter-cycle

3)  taaNUszansitnlng 0 = ldguwusnu

v

¢ cross correlation coefficient % lAAI%

2 Xy

VY x2 A Y2

WA cross correlation coefficient  3znIIAIUITUINUAILYTIDINT
a A A v A @ a 1 = 1 =) v

\IgNAMIaMPl wiaawildn989) lutranadeudsgnidhidudaya

A A > ' & & o oA A
Tuldan) tagirdaudsdnd guusmunndildniden

§28819LT% WA correlation coefficient 32®I19ALUT X (t) NUG?
wdyipansiasngianiaasitsnsds e t = i@aundansdwinassasii
81989 uaz i wihnuandunoidenzeddeunaiudsiszeziiantinash
wuaranaxey lagld i Gdarasud -1, -2, -3......... FaslUaude u -20
SIHTY

@1 correlation coefficient AAgigalutdaula Augasirdudlsnu
FNNINTNIPININAIBFA U WInLGAUAINGTD (A1)
nagauauaINIInvasalndslunisefunsimgnisalluedalasis
Granger Causality Test

Granger Causality Test \du35n1masavlasnis run sun1snanas

(regression equation) m&JEULL‘U‘U A9%h

k k
\& = a+zbth—1+ZCiXt—1+et
i=1 i=1
a . [y
U[TLDLAVDI Granger Causahty Test lli’mgmmaﬂmmuumﬂ
NUYULRY 2
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6.1.7 WA IiaaainnauvadaLlsdasmIneseufisuAuniega
ANNAVVBIAMYTININILATHIND
7. IBAOWNITEINIALT
(% [ dp?l'o <& o % gn ] A 2 a 6
MIgashdtnay tuduaauaain1siaudsindns g A laHwnIie ey
W2 AL duashnas(composite index) ANV BA D UAI
7.1 29ADNDNAVDINAMAZUIVLAN 9
2308nTWaraiTan Yadengnia  Uasbuwaliy uazthismangfadind
aannalsudazar(ludnnanrasmimasaualndsladinisdiiunsasnan
X o
Huan)
7.2 awrmriaanstdagwulas

o 1 s ci A £ s d'l c‘i’ 1 %
mmmmmamﬁmsmawuﬂmsﬂUmawuemlayjamuﬂsmiaa‘mma:m
Axip= (X=X iu)l X
A x it = X=X i) (X + X q)2)
A oA A A A A oA A
LD i AALATRITTILNITN | LA t ADLABUN t
(%] v =~
7.3 ﬂsuwagaiwmau
o R 1 v di J A ﬂi v U 1
mmiﬂiummaya"uaaLmawﬁm@auw"l,mnﬂ 7.2 @8ANIAIIINDDY

nﬂ. c?llchl nﬂ' > Aa A ot o 1 i va 1 ot dl
LRI T LW?]?.I’%@QY]'EWG‘UBGWJLLU?@Nﬂﬂ’YJVLNI‘H&Jﬂ']&I’mﬂ'.l']@nLL]J‘S?J%

S it

(xig) /1Al

T
(2 Ixie 1)/ (T-1)
t=2

o |A|

ANURINETBIINNNAITI lelaas M luenssuuurinanan ey
7.4 AIWIMANATHT W13V

ANATHIIN LY
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R, = (2wiSy)/  Dw,
i=1 i=1
AA o ' o A o @ ' A |
Junsdinaaudsusazasinninyinnu 61 w daviiny 1
U

7.5 Usua1ashoi1sIa

A va di n:i U (%3 %] > > a A v A

Lwalmmmmaauvl,mwaa@ﬂaaaﬂumLLﬂi’sgﬁmsmmgmmamu

o A .
Wa\‘]sﬁ\‘]Lﬂ% reference series

r = R/F

T T
(IRt IQ P
t=2 t=2

Wa F

‘:3! A o g o a =} v A @
o4 P Aa (9’]’3LLﬂiigﬁlﬂiLﬂiﬂﬂﬂﬁ]%ia@l‘E%W8\1

7.6 AWIBANAT

waliidunsusasaritlugiuasdrazan(Cummulative index)

I = I +1 ((200+ry) /(200 —r )

]
A A

a 6 o o o o . .
8. NIINAITHATILNDNI2Z)INI(Cycles) wazaaINNaL(Turning points)

a € v A A o % . . & A

MIANERaTNEWII)INI(Cycles) UATAAINNAL(Turning points) LTuTUABLA

f1AInTuaaURiITEINIANBILAZNTIANaTRI AN IIATEgRaNINIIR AT WaILaY
ddyo o ~a

ATATI MANNIIVEINIIRININIYINTLAsBNasINITaugnaantaidn 2 snumeAons
WANTMNANT=AL(Classical cycle approach) LazMIILATIZTHANNANBATINTLAL LA (Growth
=) U Rt U { =) &/ =) U U 1 $
cycle approach) M1IWIITAANANTZALRINLAINIgINAAaTwITI T laBanns
vaa A o o @ Ao o A, w ' A ' | . ' %
15 hiTasmnanansdsznsnmanfeaiainanndainyliasdn(stationary)  dautneun
#aNINHINNTANBIVBITWIANTWAIU TN e gIdaN U ANINAR AT BLLIATINIHAN
Uszind lnpdszauilynn growth recession 1NN sasadluszauuaIfanssunisasegia
lagasy aInUULRINIINITILATEAIPINILATBINIBaIsUIAILRIUszna nsTadunis

a [
ILAIIEH growth cycle approach

a 6w o a ' g o 1
lunsianeiigansiasegialasaasswiasunslszind lnadsdrainlgldsunsy
#5931 Bry-Boschan 1 azisnanmadiudayalfidudindlasaia irregular factor aan'yl

@18N1IWT centred  75-month  moving average wadINBIduNIIaITBRNAULAS



aauisn oECD Ixa319 composite economic indicator
209 4 Uszinedls ASEAN wazilszinadnuazdwing

Asian Business Cycle Indicators (ABCls) Fesarlagausandasening the OECD
Development Centre and OECD Statistics Directorate Lﬁiai’lUdﬂuméadﬁaauﬁﬂLﬂiﬂe@ﬁﬁ]d’;d%ﬁf’]
sepzanlaglasariuasnaunsdusslasing lesavnlusnumeuas composite economic indicator
Adwnasymdsanuiudszng oECD dugniiliialdmanawSoufiouiuld ilunsiianeilu
AN ULV growth approach I@mlummaaLaL%ﬂﬁvlﬁﬁ'@ﬁwaaﬂ‘s:mﬂlumju ASEAN fidneity 4
Uszna da Bulafds sads AfUTud fealusussdszmalng uasdn 2 Uszinadadu emerging
economies fidAAaTuuazdwdy

. Ao o X o . aAa 9 o o . . .y .
Indicator NIAYNUUAINENNITAILUTN L TaT4 composite coincident indicator 8% composite

%

leading indicator luiaazyssing adih

1. Composite Coincident indicators

1.1 Indonesia

—_

Manufacturing production index (Volume)

N

Cargo unloaded at 4 main ports (Ton)

A W

)

)

) Exports (Total) (Value)

) Retail sales index of household appliances (Value)
)

5) Electricity consumption (Total) (KWH)

1.2 Malaysia

1) Industrial production index (Volume)
2) Electricity consumption (Total) (Kwh)
3) Number of new registrants as unemployed
4) Exports (Total) (Value)
5) Price of standard Malaysia rubber

1.2 The Philippines
1) Gross value added: Industry (Philippine Peso)
2) Gross value added: Services (Philippine Peso)
3) Diffusion index: Average capacity utilization (%)
4) Exports (Total) (Value)

5) Manufacturing sales (Total)



1.3 Singapore

1

a A W N

)
)
)
)
)
)

6

Industrial production index (Total, excluding Rubber processing) (Volume)
Retail sales (Total) (Value)

Construction contracts awarded: Private (Singapore dollar)

Singapore airlines: Cargo carried (Kg)

Number of air passenger departures

Number of petitions for bankruptcy

1.4 Thailand

1.5 China
1)
2)
3)
4)

Manufacturing production index (Volume)

Capacity utilization rate (%)

Newly registered capital investment of business registered at Ministry of Commerce
(Thai Baht)

Manufacturing production index: Electronic products

Number of registered applicants as unemployed

Imports (Total) (Value)

Retail sales index

Industrial production index (Total) (Volume)

500 Industrial Enterprises: Diffusion index: Fixed asset investment (%)
Gross sales output (Value)

Number of Employee: Manufacturing

Imports (Total) (Value)

Production of electricity (Total) (KWH)

Government revenue: Taxes

Industrial production index (Total) (Volume)

Industrial production index: Food (Volume)

Industrial production index: Manufacturing: Production of cotton textiles (Volume)
Passenger traffic: Domestic (Person)

Cargo handled: Domestic (Ton)

2. Composite Leading Indicators in ASEAN countries

2.1 Indonesia



—_

Consumer Survey Index: Consumer confidence Index

N

Bank of Indonesia Policy Rate (1 month) (%)

w

Jakarta Stock Exchange: Composite equity market index

o B

Exchange rate of Indonesian Rupee against US dollar

(2]

)

)

)

) Producer Price Index/Wholesale Price Index

)

) Industrial Production Index: Manufacturing: Paper and Paper Products (Volume)
)

7) Visitors arrivals through eleven main gates
2.2 Malaysia

1) Consumer price index (% change)

2) Money supply (M1)

3) FTSE Bursa Malaysia: Composite equity market index

4) Cargo discharged (Metric Ton)

5) Industrial production index: Manufacturing: Electrical valves, tubes and other

electronic components (Volume)

2.3 The Philippines

1) Business Expectation Survey: Business volume index for current quarter

2) Business Expectation Survey: Credit access index for current quarter

3) Consumer price index

4) Discount rate (%)

5) Philippine Stock Exchange: Composite equity market index

6) Exchange rate of Philippine Peso against US dollar

7) Production index of basic metals (Volume)

8) Motor vehicle sales (Total) (Unit)
2.4 Singapore

1) Non-oil domestic exports (Value)

2) Number of companies newly registered

3) Residential property transaction (Singapore dollar)

4) Singapore Exchange Strait Times: Composite equity market index

5) Consumer price index

6) Industrial Production Index: Electronic products and components (Volume)
2.5 Thailand

1) Prime Rate: Minimum Loan Rate (%)
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o b~ W

)
)
)
)
6)
2.6 China
1)
2)
3)
4)
5)
6)
7)
2.7 India
1)
2)
3)
4)
5)

6)

Bangkok Port: Container

Stock Exchange of Thailand: Composite SET index
Motor vehicle sales: Commercial vehicles (unit)
Business expectation index (%)

Domestic cement sales (Ton)

5000 Industrial Enterprises: Diffusion index: Overseas order level (%)
Monetary aggregate (M2)

Shanghai Stock Exchange: Turnover value

Industrial production of manufactured crude steel (Ton)

Industrial production of chemical fertilizer (Ton)

Production of motor vehicles (Unit)

Production of buildings: floor space of completed buildings (Square meter)

Motor vehicle sales: Passenger cars (Unit)

Call money rate: Major commercial Bank: Lendings (%)

Monetary aggregate (M1)

Bombay Stock Exchange: Composite stock price index (Dollex-200)

Industrial Production Index: Manufacturing: Production of non-metallic mineral
products (Volume)

Industrial production index: Production of consumer goods: Durables (Volume)




H ') i & 3
saraanilsniwasailsznaulun13ade Diffusion Indices
aasilszinalnandanuazlworis’
1. aulatiige

Leading Index

—_

Currency Supply (billion Rps.)

)
2) Central Bank Credit (Real, billion Rps.)
3) Wholesale Price Index: Cement and Clay Products (1975=100)
4) Export of Crude Petroleum and Products (million U.S. $)
5) Private Capital Inflow (net, million U.S. $)
6) Production Index: Cement (1975=100)
7) Production Index: Iron and Steel (1975=100)
8) Production Index: Structural Metal Products (1975=100)

Coincident Index
1) Balance of Trade (million U.S. $)
) Consumer Price Index : Housing (1977.4-1978.3 = 100)
) Palm Qil Production (1000 ton)
) Production Index: Mining (1975=100)

AW N

5) Import of Consumption Goods (million U.S. $)
6) Import of Raw Material (million U.S. $)
7) Fertilizer Production (1000 ton)/Production Index: Fertilizer (after 1988)
8) Production Index: Cigarettes (1975=100)
9) Production Index: Footwear (1975=100)
10) Production Index: Glass (1975=100)
11) Production Index: Automobile Assembling (1975=100)
12) Production Index: Plywood (1975=100)
13) Production Index: TVs, Radio, Cassettes, etc. (1975=100)
14) Production Index: Tires and Tubes (1975=100)
Lagging Index
1) Production Index: Spinning (1975=100)
2) Production Index: Weaving (1975=100)

! Hiroshi OSADA and Daisuke HIRATSUKA, BUSINESS CYCLES IN ASIA, Institute of Developing Economies, Tokyo,
Japan, 1991



3)
4)
5)

Production Index: Knitting(1975=100)
Production Index: Kretek Cigarrets (1975=100)

Foreign Reserve (million U.S. $)

2. Malaysia

Leading Index

—_

)
)
)
)
)
)
)

)
9)

o N OO O A~ W DN

Rubber Production value

Palm Oil Export Prices

Sawn Timber Export Unit Value

Purchasing Power of Exports

Production Index of Electronic Machinery, Electric Component, etc.
Share Price Index

Ratio of Demand Deposits to Currency

Interbank Rate of Seven-day Call Money

Change in Real Net Lending of the banking Sector to the Public sector

Coincident Index

1)
)
)
4)
5)
6)
7)
8)

w N

Lagging Index
1)
2)
3)
4)
5)
6)
7)

Tin Production value

Palm Oil Production Value

Export Value of Sawlogs and Sawn Timber

Export Value of Crude Petroleum

Manufacturing Production Index

Number of Paid Employees at Manufacturing Establishments
Import Quantum

Cement Production

Total Salaries and Wages Paid by Manufacturing Establishments

Rate of Placements per Registered Applicant at the Employment Services
Checks Received through Local Clearing

Loan and Advanced of the Banking Sector to the Private Nonfinancial Sector
Money Supply

Production Index of Transport Machinery

Issue of New Television Licenses

3. The Philippines



Leading Index

—_

Export Value of Clothing

)
2) Export Value of Furniture and Fixtures
3) Export of Animal and Vegetable Material
4) Import Coverage of Reserves
5) Wholesale Price of Plywood
6) Stock Price Index (1978=100)
7) Investment in Construction
8) Lending Rate of Banks

9) Import Price Index

10) Export of Fish and Fish Preparation

11) Wholesale Price of Coconut
Coincident Index

1) Import of Pulp and Waste Paper

2) Import of Minerals, Fuels and Lubricants

3) Import of Electric Machinery

4) Import of Chemical Products

5) Import of Transport Equipment

6) Electric Consumption(Commerce)

7) Employment Index for manufacturing

8) Electric Consumption(Industries)

9) Electric Consumption (Residential Area)
Lagging Index

1) Import of Food

2) Import of Manufacturing Fertilizers

3) Gross International Reserves

4) Inflation Rate(CPI)

5) Business Tax

6) Time Deposits in Commercial Banks

4. Singapore

Leading Index

1) Real GDP for Transport and Communications



2) Outgoing International Telephone Calls

3) Real Domestic Exports(Mineral, Fuel & Miscellaneous Transaction are excluded)
4) Money Supply (M1)

5) Business Expectation for the Industrial Sectors, General Business Expectation (for

Next 6 Months)
6) Production Index of Electronic Products & Components
7) Production Index of Wearing Apparel Except Footwear
8) Production Index of Printing and Publishing
Coincident Index
1) Inward Sea Cargo Handled except Oil
) Index of Total Industrial Production
) Electricity Sale to Industries
4) Checks Received from Local Clearing
) Business Expectation for Loans and Advances to Nonbank Customers
) Singapore Manufacture Products Price Index, Machinery & Transport Equipment
7) Real GDP
8) Air Passengers
9) Exports deflated by CPI
Lagging Index
1) Real GDP for Construction
2) Real GDP for Financial & Business Services
3) Real GDP for Commerce
4) Motor Vehicle Registered
5) Wholesale Prices/Import Prices
6) Production Index of Food
7) Housing Loans by Finance Companies
8) Consumer Prices Index, All ltems
5. Thailand
Leading Index
1) Domestic Bill of Commercial Banks
2) Refinery production of Petroleum Products

3) Stock Prices(SET Index)



4)
5)

Money Supply(M1)

Construction Area Permitted in Bangkok

Coincident Index

a A W N -

o N

© ()
ovvvvvvvvv

1

Production of Motorcycles

Production of Commercial Vehicles
Production of Beer

Production of Lignite

Production of Tinplate

Department Store Sales

Number of Tourists

Consumption of Electric by large Users

Number of Checks

) Export Volume Index

11) Production of Gypsum

Lagging Index

1)
2)
3)
4)
5)
6. India

Import Volume Index

Import of Capital Goods

Consumer Prices Index of Non Foods

Total Clearing of Clearing House Transactions

Government Revenue

Leading Index

1)
2)
3)
4)

Index of Wholesale Prices for Primary Articles
Investment in Government Securities by Commercial Banks
Foreign Exchange Reserves, Dollars

Index of Consumer Prices for Industrial Workers

Coincident Index

1)
2)
3)
4)
5)

Index of Wholesale Prices for Milk and Milk Products
Index of Industrial Production

Index of Manufacturing Production

Money Supply, Ms

Number of Placement in Employment Exchanges



6) Index of Security Prices, Processing, and Manufacturing
Lagging Index

1) Index of Consumer Prices for Urban Non-manual Employees
3
4

)
2) Index of Wholesale Prices for Manufactured Products
) Index of Cement Production

)

Total Liabilities of Reserve Bank of India

Leading Index

-

Money Supply (M1, real)

N

Total Floor Area of Building Construction Permitted

w

Index of Inventories to Shipments in the Manufacturing Sector

N

)

)

)

) Total Export (real)
) L/C Arrivals (real)
)

)

)

)

(2N}

Stock Price Index

~

Monthly Hours Worked by Production Workers in the Manufacturing Sector

oo

Accession Rates in all Industries
9) Machinery Orders Receives
Coincident Index
1) Industrial Production Index
2) Producer’s Shipment Index
3) Operation Ration Index of the Manufacturing Sector
4) Number of Workers in the Manufacturing Sector
5) Volume of Railway Transportation
Lagging Index
1) Durable Producer Goods Production
2) Machinery Imports (real)
3) Producer Inventories Index

4) Turnover Ratio of demand Deposits for Commercial Banks

5) Labor Cost per Unit of Output in the Manufacturing Sectors




Granger causality test

Granger causality test 1Iu3Fn1InsaiidiNanasauaNuFNRUTVaITOYRORNTNNIA 2 TA
1 1 s é 1 a 1 dl a 1 a & 1
’nmmaamuﬂﬂuagmqum \uaadLdn X Lﬁum‘nmmmaﬁmfm’ﬂ,uagﬂiwaﬂqwm R}
auydidu v ue luumetaaanuen Y naulaldidualratunoal X

lunsass composite leading economic index Was composite coincidence index ﬁ]’m"ilyaga
aunIum 2 7a Aeganldidudndnidi(reference series)nia Y igudaya GDP Tuifiau wia
MPI(manufacturing production index) uazgaliud1dTwia X irwyadinsasean udu dudu
% o_Aad . U ‘ﬂ' 1 1 s n:i s t?l'd 1 1
9:684¥13F Granger causality test anlfiNenasauitdrvasdiudimidudrzfayadinisssaan(=x)
NN TUNEANGILUTEN989Ae GDP(=Y) ¢ wa ln19asInutny GDP(=Y) azldiduarafunsen
1 1 v " Y Qs & a Qq: Qs = a
pasyadIn1IsIaan(=X) iudu udddauds X $setune Y uu lwamzdornu Y Asansnabuie X
@ a o aXa x> VAN o ' < % A a A o )
ldigwdeaiu lunsdid lisansnldaudsgild inmzdrsnidududsiatunediiuuasiu

U v g
n1Ine ﬁ@ﬂﬁ]::l“li’) FNIRINFNNIDUAN 2 °12@]

sumagaf 1 moldauyfgini

Ho - Bi=0 siude x Wlé iludunguas v
T
Restricted regression Y t — Z a Y ti T Uy
i=1
T T
Unrestricted regression Yi=> ai Y+, PiXytUuy

i =1 1=1

sunIgaf 2 moldauyfzini

Ho S =0 duda v 'l \uduinguas X
T



T
Restricted regression Xi=> AiXygt+Uuy

T T
Unrestricted regression X t =2, A i X ti T2, 0 i Y ti T Uy

dwafle luguniagad 1 Ufias HO , uazluaun1szef 2 sansy HO lunsdih X afue v
uet Y laildatune X Sssnansaly X iuead v e




20

dwinsdwdoauusasdayaan first trend waflldAad1ra4igini(cycle) IUN1IN1AA
nnauAdunIIgIagIgaLazaadigazad cyce  Nld 35n13W1 cycle  Aaandayai le
o A i o o . A o A
AYRARVINAT centred 75-month moving average A1 I%Qmﬂ‘i’]’s 9AMNIARIFAN 1 Vlﬂslo@@ﬂ
| A H \ &V ¥ 1 @ % & ° A ' =
2,3 uazdaq lu wingadigaudazaan ldigunu nasannugiwindanluudas phase 49
= ] ° a o o ! a o A
phase wuefivrzaziIanangagiga llisgadgandall dAuwindnadovasiwrmdanain
WAz phase AwIALARLLIAREUNNAL 3 phase (3-phase moving average) Auwl LlHiulag
A ' A ! A A A o . A oA ! ) DI
\TausaaanIna1zasdaiuiniounain 3 phase ainand A ldiundt iduuwldugag
Laﬁﬂ(phase average trend) Hn1TUIuLEY phase average trend I¥iSuuds3s 12-month
moving average mmaaiagaﬁt.ﬁw,uuvlﬂa'm phase average trend LLa@aﬁaﬁﬂumwaﬁg

o . dl . _ 4 . X _
ANT AMNANINUFAINITIIV18(recession) ULaANEINIIULEAIT19U U (expansion)
a Qq// ad v
NURLLDIAVUABUVBIID Bry-Boschan Unngauianansuuume 4

naiandniinilireinstamRipInTATEgiaasnInIININNAL(AAFINA 90
dgasmansnduiunildlaslilisuninnanianaidniagl Busy Muazidoadsingaiu

LANENT 5 T19N8




N1311A0A331% (Normalization3a Standardization)

msdsudlfidudrunasgnu 13091 Normalization#3a  Standardization TIfnIzasfitlu
< s o % o =2 [ @ ' & A = ' v & q 9
vrasafzdinslsununulen nansdanisdsudivesaaudsdns gdsliniofiuandrsnunnlidu
oda a o o : < X A o o i w \ o .
Aniniioideanu lagnisvdaniiseeanlunsfiialdzinisniidiaaudsdis g asnanaun
a A [ % Yo A \ . . ] v A Aad A Aaa aa
wWisuifisunuld n1slddusendn Standardization  daud19NziTnsnuduenaInITN9aia

& A ' \ A
‘Wug’mﬂaﬂ’liwﬁﬂ’l Z score N8N3AY
y4 = (x—x)
e)
A a = ! a o | Y ' a
%§a1uﬂimﬂi$°ﬁ’mimmuﬂ’lL%am]’.laf;l’l\‘l@nﬂﬂ’]mﬂU‘?Ja\‘iﬂimi’mi (H)

87% Normalization % 835013 NAOUTIRAINRANE G2DL1ILTWIKLANEIIVDY RAD. 2y
durmnisdsudnnasgiulasnisnnaiiaiu(mean) LN LR LLITO R e D HE RIELHIST AN
auyIni((mean absolute deviation) Wi139uINGIB 100 FrulunidirasIFnsmanurtzindlng

307 lalgen mean absolute (tfasannidud1aaTLAw)




N13%1I7)INILAIBYNIAILIBVBI Bry and Boschan'

ﬁmu@@hgaqmm:@hq@ﬁmmm%‘uvlﬁ ﬂ"ﬂ@ﬁqa%‘%a@hﬂ'jw(extremes) @i'}@?’dﬂﬁhwzgﬂmﬁ'@
aanld usunudioaniduding
MARAIUUDLYBIIPINTNINMIMEUARLARDUN 12 LaBY
2.4 wimmnnaulasgangafiidngininiadiningedug lugie 5 1heuuinuaz 5
\Wwauganavaslaens 2 Travasayniudaya
2.2 lunsdiimyinnaufidrgeniadh 2 dragaanriu(multiple peak or multiple trough) 1w
A A A A A, A A
\WanIaLagnfalanaggInimIadIninanganik
WINIINNALNFOAARBINU 2 91N Spencer curve
3.1 W1IagIga(highest value) uazéng Nagnalugliszoziia +5 WWauanadawiging
d'd d! v 1 c.i d' d' = v
NAND9 lanaafoiafani 12 Laauuad

o o

3.2 daauligizpziamaesiginsnauiigaddnviny 15 1heu lasn13zdnaafngouas

A

@‘%ﬁauqﬁi&ilﬁq@gaq@ﬁa@%wqmaai’gﬁlvﬂslu"ﬁwszml,’smaguejaaﬂvl,ﬂ
mn’mﬂné’uﬁaa@ﬂai’aoﬁ'u’tuakmmﬁvlﬁﬁﬁmsmmmﬁiﬂLﬂﬁauﬁs:mazu3 %38 6 LAaw
i‘fuag’ﬂ”uh@h MCD (month of cycle dominance) maoagmufu’hmnﬂumﬂ@ lasnsm
q@gx‘iq@(ﬁa@‘hq@ MUTIITTULIAN £5 Lﬁaumﬂi’g{mﬁﬁﬂmuu Spencer curve
miﬁmu@ﬁ;mﬂﬂé’ﬂumtﬁﬁﬂﬁumsmﬁaﬂmLﬂu unsmoothed series

%

. o : . . X e,
5.1 fmuaganidagiganiadiganioluzig +4 lau wiaaudn MCD duagnuitenla
A ' o o A a =2 \ A A A &
Jdrunnnin ndgansniienandnmlagmsmaiafuiefounzazan
@ v Aa & A A Y
5.2 samyinnaufiiaduluszos 6 WWenuinuas 6 WewigavetaynInaanly
o Aa AA o @ A & @
5.3 pingandegouazniiendnluszduras gaslnegiaeiisesinsvaseynsvean’ly
5.4 930 cycle flT19z8zaawA7N 15 Ldauaanly

5.5 430 phase (peak to trough or trough to peak) NA%9ITHLIANFUNIN 5 LHausan Ly

6. azlanasnsgarinufaiginsiaingianinifues Bry-Boschan

1 Gerhard Bry and Charlotte Boschan, Cyclical Analysis of Time Series: Selected Procedures and Computer

Programs, 1971, p21



Tilsunsa BUSY

a o = Ci v é/ . .
ldsunsn Busy iulisunsnnaniaineidniagunaiisdulas institute for the Protection
and Safety of the Citizen, Joint Research Centre, European Commission, ﬁf@qﬂizadﬁlﬁalﬁﬂu

inJasdlaneafiddnivdienziiginimnaresdeyseynsunalinulemaiidusindnues EU

lhswnsuftiswnsnseusvdayaeununanniivmalng e

AlE&18130 download ldsunsuuazian®nsaung Aheatesnuldsunsule

f www.jrc.cec.eu.int/uasa/prij-busy.asp

nsaaadlilsunsa

sansndanslansnislenuiniasneufiaiaasainda(stand alone) LazNsEARILWATOUNE
Tunsdifaniunaiosdinealiizuan

1. &34 directory luﬁﬁaugmﬁlﬂu “TEMP”
yge file “BUSY.ZIP” a9l directory “TEMP”
Execute file “SETUP.EXE”
WF391NH program 9zgn@AAAslu default directory fis PROGRAM FILES\BUS #3%
output ~file 9zgniAvlilu PROGRAM FILES\BUSY\OUTPUT  uas default path for
savings fa PROGRAM FILES\BUSY\SAVED
5. luiuaaunsldam program liviautwaan: "Start->Programs->BUSY->BUSY"

A 0N

6. lun3tidaIns updates program Tuusndad uninstall lsunsufiflogud uaz delete the

directory PROGRAM FILES\BUSY fia U&7 @04 iaanuunaanadnanii

ﬂmﬁ'nﬂmwaafﬂ‘sumu

1. Input data
1.1 Human readable
1.2 Excels formats
2. Series va3tayaauLIen99 laidududasdidnuin observation Prnnuile
3. NaﬁvL@TLLa@ﬂugﬂmaa HTML file
4. FINTNTBITUMIGUAUNNINIFDA b6 2 ans Ao
4.1 NBER-type of analysis'

4.1.1 Descriptive statistics

! NBER A2 National Bureau of Economic Research ifluntisesnunaniansiizas Business Cycle 789 USA


http://www.jrc.cec.eu.int/uasa/prj-busy.asp�

41.2

4.1.1.1 Cross correlation
4.1.1.2 Coherence
4.1.1.3 Phase of cross spectra

Bry and Boschan dating procedure

4.2 Dynamic factor model

n19iFslilsunsan BUSY

1. nmilfldsuninazdaslinudayanlninuasdi(stationary) wiaidutayafignuiainia

U3uuri(data transformation)lfidudayafifienuasanionen 3Fnvdsuuidayalad

AMNAIAT RINIIDVN LENa8AT aath

1.1 First order difference TAAan17kEeN growth (m-to-m) %38N17 take log ey

1.2 161 annual difference 1dunslEen growth (y-to-y) tuwnsiendluifani 12

& A o A a @ a o
°]JaﬂﬁuL'ﬂﬂUﬂUL@auL@U'JﬂuluﬂﬂLLa'J

1.3 Hodrick-Prescott filter

1.4 Baxter-King filter

1.5 Linear detrending

2. NBER-type of analysis

NBER-approach Aa33n137tNe10ainuaii@lBInssssui(descriptive statistics) Wazn13m"1

(detecting) Tg@]’;ﬂﬂr,’:f‘lJ(turning point)

2.1 MINATTAFDALTINTTIAU Descriptive statistics

2.1.1

Cross correlation LIWNNIWIANANUFURRETZAIN900LT7
@aINITILAINTHRIYININUAN reference (61 reference LT
GDP) I@m:uamﬁwm 3 @1 Aa cross correlation(r0) 6%0
AN DIAFRFNNUTIZRIN9AN reference  NUAGILUT LU
series SWJ Tugr9t81L8 890 A0 maximum cross
correlation 'mnsﬁaﬂ"]a%é‘uw"‘uﬁﬁﬁ@hgaﬁ'qmzmﬁﬁzmw
@TaLLﬂi@TﬂﬂmﬂuﬁNnaﬂ@nm%ﬁo%anm@”@mi’m]:ﬂﬁﬂg]
1t max uazd1t max LLamﬁdi:U:Lm’]ﬁ%ﬁ’](positive lag)

f1A1 maximum cross correlation ﬁﬂ"]gﬂu t max 1o Lgaddn



2
A o

daudsasnandanuainisnlunisdirlduingaluia,
=3 1 2
AINE
2.1.2 Coherence 3=®3N9@2LUINUAN reference @1 coherence
K . A = . A P o )
nanefsiNuaasanuudiunssvasnafanlnifnlddrany
323196 reference wazanaLU A% g NNNLTBUIABU(the
strength of the co-movement between the reference series
and every series of the data set) A1 coherence ﬁg\‘m’j’l 0.5
X A . A = ) A Y o Aa Lo
auldfiaindanuudsunssvasmsiafanlniaronung ween
a v 1 = oA v 3
Je1asndn 0.1 DaIda1waY
213 Mean delay dunviaaranusiansalduwaadin sanu
38023374 (measure instead the lead/lag relationship
between the reference series and every variable) ﬂ"]ﬁﬂi’mg
=S 1 (>3 3 v A =S
LRAID9AT phase VoIl Inw oaladuurnwnunenadn
leading NUAN reference series i duaunruneile lagging
v A =< .. o
uazaadandn 0 wuwd coincidence of movement NU
.4
reference series
2.2 MIWIAINNAL(turning point)
Q =) A
nIm1gaInsuvadlldsunin BUSY 1unimia1nitues Bry and Boschan Gad
L= D5
UHINIAIH
1) v3advaLwIldNaan(detrending)  G9lanarduarluda 2 unsle first
differnce, HP fillter, Baxter-King filter RN
. _ 4 y 6 4
2) ¥1A1 Spencer moving average WWanazldla Spencer curve  ANUFATN

‘]_li’mg:]lmaﬂm‘i Wungma 15 point moving average

2 gre.(InennsAnresanzAssgAnans 3. nentsinne) L threshold wes cross correlation winriu 0.15 31214 daurn
maximum cross correlation ¥anfiunnndn 0.1 a1l uazlmenansiaaaruléinedn Knowledge Economy Indicators 14
uuztinlifl%sn threshold 184 cross correlation 71 0.4 uaz1ii14suilsiilen lag 289 maximum cross correlation fifiFnas]
seudne 1093

3 qirin. Lauunlden coherence Fiuanndn 0.15 3wl uazlFdnada Knowledge Economy Indicators Aiuuziinli1%n
threshold ‘*7{ 0.4

* ara MHAnthreshold u1nndn 0.1 uazdnedn Knowledge Economy Indicators Wzt %A 17843

> 38n1suuy Bry-Boschan 11350137 5. 14314 leading economic index wiuimsnriy



V(L) = (1/320)74+67(L+L" ) +46(L" +L7) + 21(L° +L°) + 3(L" +L™) -5(L° +L°) -

(L +L°) -3(L" +L7)]

(2 (7

mmlﬁgmﬁ’]mmﬁ fadnndgainovedniaaddboth ends of the

_ . X e A X .
series) madagmmagam:gﬂmmﬂaanvl,ﬂ I@ﬂaw@ll%mmwwum 4 @usn
BURDAIINITVLNLAIAINIUTZLE 7 ATUNAIAaWRAYNN LA wadlauIn 4 @0

v a o e Aﬂl L
E;WW]’]FJ mam'm'ﬁmmﬂmmﬂlu‘sm: 7 ﬂ’HJL’Jﬂ'm@]VLﬂ

3) v9@@1 outlier @anly @1 outlier %mmﬁdmﬁgm%a@‘hﬁ@ﬂiﬂﬁ aguan

YAUWANITINRUA 1 outlier RINIIDTIAUA LA2N

Range=[Z2,-00C,Z, +0 O]

\ia O Aadn parameter NiN%ua, Z , Ao sample mean Las O ABdN

standard deviation 289¢171LNa sample mean A4N&1?

1 . 1 & ad U A
A1 outlier ﬁlzgmmumvﬁmmmﬁmﬂm Spencer curve 38 Spencer
moving average @41 Anadufid1uInlasds Spencer moving average 34

ﬁa’jwvlﬁgﬂmﬁ'@ outlier L&7

4) lunsdlehaudsmdudayasodian ¥iinImi 2x12 centred moving average
o 4 A v, o . Y VAN ea . Y
AUAN La¥iNN1TLUTUAN outlier wa2 AN laAa “first cycle’ curve (lwnIdian
Jutayanelasunaling 2x4 moving average unu) n13ld 2x12 centred

. A A . A
moving average(3gLaa) %38 2x4 moving average(i’lslvlmima) bLNWNI
1 12 %38 4 moving twzazliuananin lasnnlidnidu symmetry
wae livinlviia phase shift luanf'le

5) aMenfilduas 2X12 centred moving average ax1InTlAIAUAT “9q
nnay” luidiaadu 30InnauaINaazaLIzRINg tn term uaz t+ n term lay
e default 189 n term A wualrife 5

6) 1IzLzNATBITZHZANLI(length) U89 phase fia 1.25 X MQ periods

\fla MQ wanpfle muszBziIaT(period) Yataya naMAaiAL 4 lu

A A A ' s a
ﬂim&lﬂ’ﬁﬂl,’]ﬂ’]l,ﬂuiﬁﬂvl@lilﬂﬁ RILNINY 12 1%ﬂ§MLﬂuﬂ’1U§$E}$L’Jﬂ’ﬁ’WU

6 The Spencer curve is a complex periodical graduation formula, a weighted moving average with the highest weights in the
center and negative weights at either end. This ensures that the curve follows the data closely. It has approximately the

flexibility of normal moving average but is much smoother.



eaw lutuaauitazdasfnsinuaiisa (impose) TzHZIENINIDDAFIFA
(peak) %ﬁﬂﬂﬂ'&@@gdﬁg@ﬁﬂﬂawﬁa %%a‘s:qu@@%wq@(trough) witariuan
ﬁ;@]@%’]ﬁj@mﬁd lﬁﬁﬂmimfmaam:Uzszmwﬁg‘@gaq@"l,ﬂﬂ'ae%wq@ﬁ'@"mﬁ’m BF
o5 ududasyinnsisauenimpose) ainalunsdinisndn

7) AW IWAIAIT89 MCD (the months for cycle dominance) %Gﬁﬁaﬂ"}ﬁaﬂq@
(minimum) a3 month-delay ﬁﬁ]zﬁ’llﬁ’mmﬁﬂmad absolute deviations U84
growth 114 Spencer cycle ﬁ@himy’mf’m'waaﬂ%a‘fyﬁ]’mmq}ﬂ’mﬁﬁ@ﬂiﬂ@
(irregular component) @”aiful,ﬁa@i’madagmm”’sLLﬂS‘ﬁ'gﬂﬂ{u outlier waale
gﬂﬁ’]mmmmgu@ami’me] NNAUfINIWAT MCD  fuda Anlwaifildann
mzu@auf:azmmmé'am@Lﬁufgmﬂﬂﬁ'wgwlmiﬁﬁé"ﬂmmuﬂu complementary
turning point Ut Spencer curve g lurhuaudEINUNIIQTINIINGL UAz
S:ﬂ:@%ﬁq@](minimum distance) w83 1.25 X 4(5’181@15&1’1&) %38 1.25 X 12(318
LABK) NIAFIFATIFIFG vﬁaﬁnﬂ@‘;nqmﬁw‘hq@ﬁa:ﬁaoﬁmﬁﬁmm 130y
(impose) 28BN

8) °1§@1°naaagmmﬁﬂi’mgfgmﬂé’ug@q@ﬁmﬁ%gnﬂ%‘u(clean) 5nass laons
231 (remove) ’«gmnné’uﬁlwuiu 6 observation WINWAZ 6 observation
garhpaanly wazlasniaiwuatsAuan(impose) minimum phase length @9

ﬁﬁaizszizm’mq@gaq@-gdq@ 730 d1§a-6ga V89 5 observations

Hafilaanldsunsnftazinlinauis “9aanal” N3vad reference series Waz4
leads and lags series TINTNANROGLTINITHUINIWANY LT average lag, median lags,
LazA1789 phases WAzAINENI(length) 1893 7)anI(cycle) zUsINgRAaanubRaIN

Tdsunsy TagidunisuraansaNnidunataunazniw

3. Classification and composing
1Jwn138379 leading, coincident W&z lagging indicator 35n13vngasladd1ae as
lulandrasyllusunsuies(performed manually)

4. Dynamic factor models

ALLBEINT LH91(User Instruction)

sautidunilinuldsunsulassnanmsiddoys mildnulasnisladn input 6 gud

: o 4 o A o
axmmlu box ‘Ylﬂ’]ﬁ%@]‘ﬂ%%ﬁ"ﬂmmzt’]’ﬁ@Nﬂ“ﬂvL(ﬂ



nmahanudlansldnuldsunsudasgainawdsznevly  “ddanislduBusy

Program, User-Manual)” 484 program BUSY lusauwad Part 2 User Instruction

1. m‘sﬁnﬁ'\ﬁ’aga(ﬁﬁﬂﬁm-zm
1.1 Load series
‘L‘vTLﬁ'aﬂS’]ﬂﬂ’]iﬁﬁaammﬁ’m@ﬂu load series
1.2 Input data format
Data format @
1) ***.bpf (bpf = BUSY Partial Format
N30k bpf fagm:ﬁauﬂué‘ammﬁwfu 7N series  Ax@a3iII1UI% observation
YiNN% series ﬁVL@TLLa@ﬂugﬂmaa column W@az column @a 1 series Goual
series(series name) NAa file name WAL LRVLIAIIIWINVDIABRNT
2) ***.bcf (bcf = BUSY Complete Format
nsdh bef, data file duwldnsswinidudatay (numbers) wazdiilalsdaias
(information) NILIAIANVDY series azilueait
Series name
Starting year starting period data-periodicity
XXX (observation #1)

XXX (observation #2)

Series name
Starting year starting period data-periodicity
XXX (observation #1)
XXX (Observation #2)
xxx (last observation)
Y a Ao ) ' o A Ao 4, vV v
magamﬂu bef format 81N1IAATIUIN observation @190k B3 IUNAINW LA
Excel file a1313a8 10 leng format bpf was bef tunsdiinigain excel file
\Wa format lugtuny bef 1w Tagafiduimwiudasninuaazdatatlu column un
LRND
[% P . . B ¥ A
2. mMslguwiiNand Turning point analysis(#11 32-33)

1) Based on Bry-Boschan procedure



2) Input boxes:
O Minimum cycle length
RUNBDIANYBITEHZIZNRING peak 019 peak 0@ bl (W38 trough D14 trough
o) ﬁﬁaﬂﬁa@‘%ﬂ‘ﬁ'q@
Cycle length = period b/n peak to peak or trough to trough
O First cycle estimation
lgen 2 x12 moving average lunsddusoifion n3a 2 x 4 moving
average lunsiidunslasue
O Minimum phase length
WU D9T95282LIa (time-distance) sm’j’mﬁmgdq@%ﬁa(peak) vlﬂﬂ'aﬁ;@]
@%’]Eg@](trough) witd %?aqmﬁﬁqmﬂﬂﬁaqmgoq@ ﬁﬁ@hﬁaﬂﬁq@
Phase length = period b/n peak to trough or trough to peak
O Turning point look interval
Wun1981nuadn time  interval (ﬁmu@lugﬂmaa@h parameter(nterm)
u&aILdw t-nterm LAz t+nterm
O Standard deviation in outlier correction
%mslﬁdi}@]‘ﬁ'agljuaﬂ mean — parameter x standard deviation L8z mean +

parameter x standard deviation aznadndw outlier




