
Decoding CQS – An Ode to Fermat’s Last Theorem
Feedback from SAM Phase II Sub-committee
presented by Edmond Vigoureux
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CQS

CQS PD*
1 0.01%
2 0.02%
3 0.03%
4 0.06%
5 0.09%
6 0.11%
7 0.16%
8 0.22%
9 0.39%

10 0.54%
11 0.81%
12 1.39%
13 2.50%
14 5.37%
15 8.72%
16 20%
17 25%
18 30%

*Probability of Default (Best Estimate) 

as per FSI 4.1
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𝑎2 + 𝑏2 = 𝑐2
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Elements, by Euclid
300 BCE

32 + 42 = 52

52 + 122 = 132

72 + 242 = 252

…
∞

  QED



𝑎3 + 𝑏3 = 𝑐3

𝑎4 + 𝑏4 = 𝑐4

…
𝑎𝑛 + 𝑏𝑛 = 𝑐𝑛, ∀𝑛 > 2



Andrew Wiles, proved in 1994



I have 
discovere
d a truly 

marvellou
s proof of 

this, which 
this 

margin is 
too 

narrow to 
contain.

Pierre de Fermat

French Mathematician

1601-1665



FSI 4.1



S&P 
Ratings

CQS

AAA ?
AA+ ?

AA ?
AA- ?
A+ ?
A ?
A- ?

BBB+ ?
BBB ?
BBB- ?
BB+ ?
BB ?
BB- ?
B+ ?
B ?
B- ?

CCC+ ?
CCC ?
CCC- ?
CC ?
C ?

Moody’s 
Ratings

CQS

Aaa ?
Aa1 ?

Aa2 ?
Aa3 ?
A1 ?
A2 ?
A3 ?

Baa1 ?
Baa2 ?
Baa3 ?
Ba1 ?
Ba2 ?
Ba3 ?
B1 ?
B2 ?
B3 ?

Caa1 ?
Caa2 ?
Caa3 ?

Ca ?
C ?

Fitch 
Ratings

CQS

AAA ?
AA+ ?

AA ?
AA- ?
A+ ?
A ?
A- ?

BBB+ ?
BBB ?
BBB- ?
BB+ ?
BB ?
BB- ?
B+ ?
B ?
B- ?

CCC+ ?
CCC ?
CCC- ?
CC ?
C ?



S&P Credit 
Rating

CQS

AAA 1

AA 1

A 2

BBB 3

BB 4

B 5

CCC 6

CC 6

C 6

Moody’s 
Credit Rating

CQS

Aaa 1

Aa 1

A 2

Baa 3

Ba 4

B 5

Caa 6

Ca 6

C 6

Fitch Credit 
Rating

CQS

AAA 1

AA 1

A 2

BBB 3

BB 4

B 5

CCC 6

CC 6

C 6



Thank you - 

Daniel Ponto

Jacques Bagraim

Kumaran Reddy

The CQS working group

Members of SAM Phase II Sub-Committee

Various colleagues in the industry

Research Paper Contributors



Step 1 Step 2 Step 3

Initial Long Run Mapping:

The average historical 

experience over various 

investigation periods are 

considered, and an initial 

mapping is performed.

By Credit Rating Agency and Credit Rating:

Proposed Methodology



Step 1 – Long-run Experience Mapping, for each credit rating:

Proposed Methodology

CQS PD Band

1 0.01% (0%; 0.014%)

2 0.02% [0.014%; 0.024%)

3 0.03% [0.024%; 0.042%)

4 0.06% [0.042%; 0.073%)

5 0.09% [0.073%; 0.099%)

6 0.11% [0.099%; 0.133%)

7 0.16% [0.133%; 0.188%)

8 0.22% [0.188%; 0.293%)

9 0.39% [0.293%; 0.459%)

10 0.54% [0.459%; 0.661%)

11 0.81% [0.661%; 1.061%)

12 1.39% [1.061%; 1.864%)

13 2.50% [1.864%; 3.664%)

14 5.37% [3.664%; 6.843%)

15 8.72% [6.843%; 13.206%)

16 20% [13.206%; 22.361%)

17 25% [22.361%; 27.386%)

18 30% [27.386%; 100 %)

T0
2000/01

T1
2001/01

T2
2002/01

TN
2022/01

TN-1
2021/01

TN-2
2020/01

…

Investigation Period

E1 E2 E3 EN-1 EN

D1 D2
DN-1 DN

PD1=D1/E1 PD2=D2/E2 PDN-1=DN-1/EN-1
PDN=DN/EN

…

…

…

Average PD Experience

Map Average PD 
per ”CQS band”

2.

1.

3.

4.



Step 1 Step 2 Step 3

Initial Long Run Mapping:

The average historical 

experience over various 

investigation periods are 

considered, and an initial 

mapping is performed.

By Credit Rating Agency and Credit Rating:

Short Run Tempering:

Trends and single-period 

experiences are 

considered against pre-

agreed boundary / 

indicator levels. The 

mapping in the first step is 

then tempered or 

moderated accordingly.

Proposed Methodology



Step 2 – Short-run Experience Considerations

Proposed Methodology

6%

11%

16%

21%

26%

31%

36%

41%

46%

Historical Annual PD
 for S&P CCC mapped to CQS 17 in Step 1

CQS 18

CQS 17

CQS 16

CQS 17 Trigger Level

CQS 17 Monitor Level

CQS 15



Step 1 Step 2 Step 3

Initial Long Run Mapping:

The average historical 

experience over various 

investigation periods are 

considered, and an initial 

mapping is performed.

By Credit Rating Agency and Credit Rating:

Short Run Tempering:

Trends and single-period 

experiences are 

considered against pre-

agreed boundary levels. 

The mapping in the first 

step is then tempered or 

moderated accordingly.

Final Considerations:

Do the mappings make 

sense when one 

considers it from higher 

perspective?

Proposed Methodology



S&P 
Ratings

Proposed CQS 
Mapping

AAA 1
AA+ 1
AA 2
AA- 2
A+ 4
A 4
A- 4

BBB+ 5
BBB 7
BBB- 8
BB+ 8
BB 9
BB- 11
B+ 13
B 14
B- 15

CCC+ 17
CCC 18
CCC- 18
CC 18
C 18

Moody’s 
Ratings

CQS Mapping

Aaa 1
Aa1 1
Aa2 1
Aa3 5
A1 5
A2 5
A3 5

Baa1 7
Baa2 8
Baa3 9
Ba1 10
Ba2 10
Ba3 12
B1 12
B2 14
B3 14

Caa1 15
Caa2 16
Caa3 16

Ca 18
C 18

Fitch 
Ratings

Proposed CQS 
Mapping

AAA 3
AA+ 3

AA 3
AA- 4
A+ 4
A 4
A- 4

BBB+ 5
BBB 5
BBB- 8
BB+ 8
BB 10
BB- 12
B+ 13
B 13
B- 13

CCC+ 17
CCC 18
CCC- 18
CC 18
C 18

Proposed External Credit Rate Mapping



Further Considerations



Parental Guarantees and sub-exposures, e.g:

Further Considerations

Reinsurance Agreements

SoE / SoC (e.g. Eskom Bonds)



Instrument vs Issuer ratings:

Further Considerations

Reinsurance 
Default 
Adjustment

• Reinsurer rating 
used

Spread & Default 
Risk

• Both allowed

• LGD applied if the 
issuer rating is used

Concentration 
Risk

• Only issuer rating 
used



Beware composite / derived ratings…

Further Considerations



What happens if more than one credit rating agency rated an 
exposure?

Further Considerations

?

Moody's
12

Fitch
10

S&P
11



Next Steps

• Where and how should this research be housed and allowed for in the industry?

• Can more credit rating agencies be included in the study? (e.g. AM Best, GCR)

• To cap or not to cap domestic / local exposures to the SA Sovereign CQS?

• Are guidance needed on internal ratings?

• Are more guidance needed in relation to CQS?



Thank you!

If you wish to get in touch with me:

edmond.vigoureux@qedact.com      or



<end>



Fitch – the elephant in the room…

“Did you know?” & Next steps…

Current ECAI List:

- S&P

- Moody’s

- GCR



FSI Technical Supervisory Observation, Topic 3:



“The best estimate refers to the probability-weighted average of an insurer’s future cash-

flows stemming from its insurance business, taking into account the time value of money 

and all possible scenarios of future potential outcomes”

Proposed Methodology



Step 1 – Long-run Experience Mapping

Per Credit Rating Agency and per Credit Rating - the average historical default 

experience is compared against CQS-PD table:

• Investigation period used – relevance vs sufficiency of data to allow a a credible 

result

 Aligned with SII as a benchmark

• S&P: Since 1 January 2000

• Moody’s: Since 1 January 2000

• Fitch: Since 1 July 2021

But do consider other periods

• Time-horizon: 1 year

• 𝐴𝑐𝑡𝑢𝑎𝑙 𝑒𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒 =
# 𝑑𝑒𝑓𝑎𝑢𝑙𝑡𝑠 𝑡ℎ𝑎𝑡 𝑤𝑎𝑠 𝑟𝑎𝑡𝑒𝑑 𝑎𝑡 𝑡ℎ𝑒 𝑠𝑡𝑎𝑟𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑒𝑟𝑖𝑜𝑑

# 𝑐𝑜𝑚𝑝𝑎𝑛𝑖𝑒𝑠 𝑟𝑎𝑡𝑒𝑑 𝑎𝑡 𝑡ℎ𝑒 𝑠𝑡𝑎𝑟𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑒𝑟𝑖𝑜𝑑 

Proposed Methodology

CQS BE PD (per FSI) Band Used
1 0.01% (0%; 0.014 %)
2 0.02% [0.014%; 0.024%)
3 0.03% [0.024%; 0.042%)
4 0.06% [0.042%; 0.073%)
5 0.09% [0.073%; 0.099%)
6 0.11% [0.099%; 0.133%)
7 0.16% [0.133%; 0.188%)
8 0.22% [0.188%; 0.293%)
9 0.39% [0.293%; 0.459%)

10 0.54% [0.459%; 0.661%)
11 0.81% [0.661%; 1.061%)
12 1.39% [1.061%; 1.864%)
13 2.50% [1.864%; 3.664%)
14 5.37% [3.664%; 6.843%)
15 8.72% [6.843%; 13.206%)
16 20.00% [13.206%; 22.361%)
17 25.00% [22.361%; 27.386%)
18 30.00% [27.386%; 100 %)



0.00%

0.20%

0.40%

0.60%

0.80%

1.00%

1.20%

BBB (BBB) BBB- (BBB) BB+ (BB) BB (BB) BB- (BB)

S&P BBB to BB-

Avg 10 yrs Avg 24 yrs Avg 30 yrs Avg 40 yrs

CQS 7

CQS 8

CQS 9

CQS 10

CQS 11

CQS 12

Proposed Methodology



Step 2 – Short-run Experience Considerations
The mapping in step 1 is then tempered/moderated in this step by considering the short-

run experience:

• The annual actual experience is considered over the investigation period

• Consideration is then given to whether it breaches two indicator levels 

Proposed Methodology

CQS Monitor Level Trigger Level
1 0.68% 1.14%
2 0.69% 1.15%
3 0.71% 1.15%
4 0.75% 1.17%
5 0.79% 1.19%
6 0.81% 1.21%
7 0.88% 1.24%
8 0.96% 1.28%
9 1.26% 1.62%

10 1.54% 1.96%
11 2.05% 2.57%
12 2.92% 3.56%
13 4.38% 5.17%
14 8.18% 9.32%
15 12.72% 14.61%
16 28.60% 35.00%
17 35.64% 44.04%
18 n/a n/a
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