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Abstract 

The purpose of this study was to determine whether Perumda Tirta Pakuan Bogor experienced financial 

distress during the 2017-2022 period according to the Altman, Springate and Zmijewski models, and to 

find out how the use of the Altman, Springate, Zmijewski models in predicting the possibility of financial 

distress. This research uses a descriptive method with a quantitative approach. The data used in this study 

are secondary data in the form of annual company financial reports. This study uses the population of the 

Tirta Pakuan Regional Public Company of Bogor City for the 2017-2022 period. The sample in this study 

was purposive sampling. The results of predicting financial distress using the Altman method. Springate 

and Zmijewski show that they do not experience financial distress with all non-distress results. 

Keywords: Financial Distress, Altman, Springate, Zmijewski 

Introduction 

 In daily life i, wate ir is the i compone int close ist to humans that is a basic ne ie id for the i quality and 

sustainability of human life i. The ireifore i, wate ir must be i available i in ade iquate i quantity and quality. Drinking 

wate ir companie is are i one i of the i companie is that produce i wate ir se irvice is to the i community whe ire i wate ir is a 

natural re isource i ne ie ide id for the i live ilihood of many pe iople i and is a ve iry basic ne ie id for all living things, both 

humans, animals and plants. 

 

 A company is a busine iss e intity e istablishe id by individuals or institutions whose i activitie is producei 

goods and se irvice is to me ie it the i e iconomic ne ie ids of socie ity according to (Pasrizal, 2014: 04) in (Putri, t.t., p. 

1). Thei de ive ilopme int of the i curreint e iconomy which is balance id by inte inse i and compe ite int compe itition, this 

re iquire is companie is to deive ilop company strate igie is in orde ir to compe ite i to grow. Ge ine irally, the i purposei of 

e istablishing a company is to incre iase i income i and make i a profit. E ive iry company always e ixpe icts maximum 

profit and prospeirity. In orde ir for the i company to compe ite i, the i company must be i able i to improve i the i quality 

of goods or se irvice is produce id, cre iate i good company pe irformance i and maintain stable i company conditions. 

Companie is that are i unable i to control the iir companie is to re imain stable i will make i the i company we iak in 

compe itition, and will re iduce i inve istor inte ire ist in inve isting be icause i of course i it will have i an impact on poor 

financial conditions. So that the i company lacks funds to manage i the i company. This will thre iate in the i 

company with failure i or bankruptcy. 

 

 Financial condition is an important factor to de ite irmine i the i e ixte int to which the i company maintains 

the i smooth running of its busine iss activitie is which can be i se ie in through financial re iports. known ratio Re iturn 

on Asse its (ROA) shows an ave irage i of 0.07%, which me ians that the i rate i of reiturn on profit / inve istme int is 

preidicte id to only re iach 0.07% or low. the i ROE i re isult has an ave irage i of 0.08%, it can be i inte irpreite id that the i 

company's ROE i is low, Pe irumda Tirta Pakuan Bogor is pre idicte id to be i unable i to ge ine irate i significant ne it 

profit with the i capital it has. cash and cash e iquivale ints at Pe irumda Tirta Pakuan Bogor in the i last 7 ye iars 

have i de icre iase id, whe irei in 2016 cash and cash e iquivale ints amounte id to Rp.157.422,630,490 and e ixpe irie ince id 

a significant de icline i in 2019 re iaching Rp.61,369,617,559.80, the i deiclining condition of cash and cash 

e iquivale ints has the i poteintial to cause i liquidity proble ims if the i company's short-te irm loans incre iase i. One i of 

the i things that indicate is that the i company is e ixpe irie incing financial distre iss is a deicre iase i in Total Asse it Turn 

Ove ir, saleis, profits, working capital, profits and profitability and an incre iase i in corporate i de ibt according to 

Subramanyam (2014) in (Christiana, t.t., p. 1). 
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 To einsure i this, the i company must make i an e iarly pre idiction of the i company's financial condition 

as an e iarly warning syste im for poteintial financial distre iss. Base id on this background de iscription, the i 

authors are i inte ire iste id in conducting re ise iarch with the i title i "Analysis of the Use of the Altman, Springate 

and Zmijewski Models in Predicting Financial Distress at Perumda Tirta Pakuan Bogor City" 
  

Methods 

 

Population 

Population is an obje ict / subje ict that has ce irtain qualitie is and characte iristics se it by re ise iarche irs to study and 

the in draw conclusions according to Sugiyono (2015, p. 115) in (Rachmadi e it al., 2020). In this study, the i 

population use id is the i Re igional Public Company Tirta Pakuan Bogor City for the i 2017-2022 peiriod. 

 

Sample 

Thei sample i me ithod in this study is purposive i sampling, which is a sampling te ichnique i base id on ceirtain 

criteiria according to (Sugiono, 2018) in (Wahyudin, 2020). In sampling, re ise iarche irs have i pre ideite irmine id 

criteiria which are i as follows: 

1. The i Re igional Public Company locate id in Bogor City is the i Tirta Pakuan Re igional Public Company 

of Bogor City. 

2. Tirta Pakuan Re igional Public Company of Bogor City has financial state ime ints for the i pe iriod reile ivant 

for analysis, which is more i than the i last five i ye iars. 

3. Tirta Pakuan Re igional Public Company of Bogor City which has comple ite i data re iquire id t o calculate i 

Altman, Springate i and Zmije iwski score is 

 
Data Type and Data Source 

  This re ise iarch use is a de iscriptive i me ithod with a quantitative i approach, which is a re ise iarch me ithod 

that de iscribe is or deiscribe is a situation using numbe irs or quantitative i data. Quantitative i de iscriptive i reise iarch 

is to de iscribe i, eixamine i, and e ixplain some ithing that is studie id as it is, and draw conclusions from phe inome ina 

that can be i obse irve id using numbe irs according to (Sulistyawati & Trinuryono, 2022, p. 70). 

 
Data Collection Technique 

  The i data colleictiion te ichni ique i iin thi is study i is usi ing the i docume intati ion me ithod by obse irvi ing and 

analyzi ing the i annual fi inanci ial state ime ints of Pe irumda Tiirta Pakuan Bogor for the i peiriiod 2017-2022 whi ich 

are i avaiilable i on the i company's we ibsi ite i. 

 
Data Analysis Method 

1. Altman Z-Score i 

Altman's Z-Score i analysi is i is one i of the i stati isti ical te ichni ique is use id to preidiict corporatei bankruptcy. 

The i Altman me ithod was de ive ilopeid by an Ame iriican nati ional re ise iarche ir name id Eidward I i. Altman i in 

the i mi id-1960s, usi ing fi inanci ial ratiios (Kurniiawanti i, 2012: 3-4) iin (Tambunan, t.t.-b, p. 5), thei 

followi ing i is the i Altman mode il e iquatiion: 

Z = 1.2X1 + 1.4X2 + 3.3X3 + 0.6X4 + 0.999X5 

De iscri iptiion: 

X1 = Workiing Capi ital / Tottal Asse its 

X2 = Re itaiine id Eiarni ings / Total Asse its 

X3 = Eiarni ing Be ifore i I inte ire ist and Tax / Total Asse its 

X4 = Marke it Value i of E iqui ity / Book Value i of De ibt 

X5 = Sale is / Total Asse its 

Z = Ove iral I inde ix 

Table 1 Model Altman Z-Score Cut-off 

Cut-off Value Category 

Z > 2,60 Non-Di istre iss 

1,1 < Z < 2,60 Gre iy 

Z < 1,1 Diistre iss 
Sourcei: (Iirfanii,2020) 

2. Spriingate i S-Score i 
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Thiis mode il was de ive ilope id iin 1978 by Gorgon L.V. Spriingate i. Gordon L.V. Spri ingate i (1978) 

conducte id reise iarch to fiind a modeil that could be i use id to preidiict poteinti ial (iindiicatiions) of bankruptcy. 

Spriingate i (1978) use id 19 popular fi inanci ial ratiios that can be i use id to preidiict fiinanci ial diistre iss. 

Spriingate i fi inally found 4 ratiios that can be i use id iin pre idiictiing the i pote inti ial (iindiicati ion) of company 

bankruptcy whi ich accordiing to Ghodratii has an accuracy rate i of up to 92.5% (2012) iin (Be in & Ar, 

t.t.-a, p. 3). The i followi ing i is the i formula of the i Spriingate i modeil: 

S = 1.03X1 + 3.07X2 + 0.66X3 + 0.4X4 

De iscri iptiion: 

X1 = Workiing Capi ital to Asse its Rati io 

X2 = Eiarni ing Be ifore i I inte ire ist and Taxeis to Total Asse it Rati io 

X3 = Eiarni ing Be ifore i Taxe is to Curre int Li iabiili itiie is 

X4 = Sale is to Total Asse its 

S = Ove iral Iinde ix 

Table 2 Model Springate Cut-off 

Cut-off Value Category 

S > 0,862 Non-Di istre iss 

S < 0,862 Diistre iss 
Sourcei: (Iirfanii,2020) 

3. Zmi ijeiwski i 

The i Zmi ijeiwski i bankruptcy preidiicti ion mode il iis also one i of the i bankruptcy pre idiictiion mode ils 

iintroduce id iin 1984. Iin hi is re ise iarch, Zmi ije iwski i use id a sample i of 40 compani ie is iin the i bankrupt 

bankruptcy cate igory and 800 othe irs from compani ie is that we ire i not bankrupt whe ire i the i sampli ing was 

done i randomly (Januri i, Sarii and Diiyanti i, 2017) iin (Kholiifah e it al. - 2020 - p. 502). Thei de ite irmi inati ion 

of groups of rati ios iis rate i of re iturn, li iqui idiity, le ive irage i, turnove ir, fiixe id payme int cove irage i, tre inds, fi irm 

si ize i and stock re iturn volati iliity, showi ing a si igni ifi icant di iffe ire ince i be itwe iein he ialthy and unhe ialthy 

compani ie is. The i followi ing i is the i formula for the i Zmi ijeiwski i mode il: 

X = -4.3 - 4.5X1 + 5.7 X2 - 0.004X3 

 

 
De iscri iptiion: 

X1 = Ne it Iincome i / Total Asse its 

X2 = Total Deibt / Total Asse its 

X3 = Curre int Asse its / Curre int Li iabiiliitiie is 

X = Zmi ijeiwski i me ithod analysiis re isults 

Table 3 Model Zmijewski Cut-off 

Cut-off Value Category 

X > 0 Diistre iss 

X < 0 Non-Diistre iss 
Sourcei: (Iirfanii,2020) 

 

 
Results 

 

Descriptive Analysis 
1. Financial distress prediction results at Perumda Tirta Pakuan Bogor 2017-2022 using the 

Altman Z-Score Model 

Table 4. Altman Model Calculation Results 

Year X1 X2 X3 X4 X5 Z Category 

2017 0.24 0.12 0.24 2.79 0.37 3.33 Non-Di istre iss 

2018 0.20 0.09 0.26 2.58 0.42 3.22 Non-Di istre iss 

2019 0.20 0.11 0.29 2.67 0.47 3.45 Non-Di istre iss 
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2020 0.25 0.09 0.29 3.35 0.44 3.84 Non-Di istre iss 

2021 0.21 0.13 0.26 4.05 0.43 4.18 Non-Di istre iss 

2022 0.22 0.14 0.28 3.25 0.47 3.83 Non-Di istre iss 
Sourcei: Data proceisseid, 2023 

 Base id on table i 4 for the i last 6 ye iars, name ily the i 2017-2022 pe iriiod, Peirumda Tiirta Pakuan Bogor 

has i incre iase id eive iry ye iar on the i Z-Score i value i. Thiis i is due i to capiital fundi ing i in 2017 whi ich funds, 

name ily, APBN, SDA, Ci ipta Karya, DAK, APBD I i, APBD I iIi, PDAM and othe ir fundi ing. I in 2018, the i Z- 

Score i value i de icre iase id to 3.22 be icause i those i who funde id iit we ire i the i APBN, DAK, APBD I iI i, PDAM 

and othe ir fundiing. I in 2020 to 2021, the ire i was an i incre iase i iin the i Z-Score i value i of the i large ist capiital, 

name ily be icause i i in 2020 the i APBN funde id the i large ist capi ital and i in 2021 APBD I iI i funde id the i large ist 

unti il iit had a Z-Score i of 4.18. And i in 2022 iit de icreiase id agaiin unti il the i Z-Score i numbe ir was 3.83 beicause i 

the i fundi ing source i iin 2022 fundiing was re ilati ive ily ave irage i iin e iach ye iar. From the i e ixplanatiion above i, iit 

can be i conclude id that the i company doe is not have i a fiinanci ial condiitiion probleim be icause i iit iis above i the i 

cut-off value i above i Z-Score i, whi ich i is more i than 2.60. From 2017 to 2022 eiach ye iar iis de iclare id good 

and iin a he ialthy state i for the i ne ixt one i to two ye iars. 

 
2. Results of Financial distress Prediction at Perumda Tirta Pakuan Bogor 2017-2022 Using the 

Springate Model 

Table 5. Springate Model Calculation Results 

Year X1 X2 X3 X4 S Category 

2017 0.24 0.24 0.93 0.37 1.77 Non-Di istre iss 

2018 0.19 0.26 0.96 0.42 1.83 Non-Di istre iss 

2019 0.20 0.29 1.13 0.47 2.06 Non-Di istre iss 

2020 0.24 0.29 1.02 0.44 2.00 Non-Di istre iss 

2021 0.21 0.26 1.01 0.43 1.88 Non-Di istre iss 

2022 0.21 0.28 1.20 0.47 2.08 Non-Di istre iss 

Sourcei: Data proceisseid, 2023 

Base id on the i re isults of the i calculati ion of fi inanciial diistre iss pre idiictiions carri ie id out usi ing the i 

spriingate i me ithod as state id iin the i tablei above i, that for the i last siix ye iars From the i re isults of thi is study, i it 

can be i se ie in that the i company's Spri ingate i S-Score i value i has iincre iase id e ive iry ye iar. I in 2017 to 2019, thei 

S- Score i numbe ir iincre iase id to 2.06 iin 2019 due i to haviing a wate ir sale is reive inue i fi igure i wi ith total reive inue i 

iin 2019 of Rp.275,546,803,271.00 compare id to the i pre ivi ious ye iar such as iin 2018, name ily 

Rp.228,586,131,600.00 and 2017, name ily Rp. 203,445,448,010.00. Iin 2021, the irei was a de icre iase i i in the i 

S-Score i numbe ir of 1.88, whi ich was due i to deicre iase id wate ir sale is re ive inue i due i to the i e iffe icts of the i co-

19 pandeimi ic, but i it was sti ill re ilatiive ily not havi ing fi inanci ial condiiti ion probleims. And i in 2022 iit iincre iase id 

agai in unti il iit re iache id sale is i in 2022 of Rp. 299,220,882,900.00, thiis i is the i hiighe ist sale is fi igure i from 

preivi ious ye iars, be icause i iin 2021 iit reice iiive id the i most fundi ing from APBD I iI i for the i busi ine iss plan, name ily 

the i wi ide iniing of the i constructi ion of wate irways unti il 25 wi ide ini ing i ite ims have i be ie in carriie id out from 30 

eixi isti ing acti ivi ity i ite ims, the ire iby i incre iasiing wate ir sale is re ive inue i i in 2022. Iin thi is case i, the i e ixplanati ion 

above i that iin 2017-2022 has an ave irage i S-Score i value i of 2.09 whe ire i the i value i iis above i 0.86, thiis shows 

that the i company has good fiinanci ial pe irformance i and i it can be i saiid that the i company iis far from 

bankruptcy, wi ith the i re isults from 2017-2022 havi ing a non-diistre iss cate igory. 

 

3. Financial distress prediction results at Perumda Tirta Pakuan Bogor 2017-2022 using the 

Zmijewski model 

Table 6. Zmijewski Model Calculation Results 

Year X1 X2 X3 X Category 

2017 0.06 0.26 3.54 -3.10 Non-Di istre iss 

2018 0.07 0.27 3.48 -3.08 Non-Di istre iss 

2019 0.08 0.27 3.17 -3.13 Non-Di istre iss 
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2020 0.07 0.22 4.20 -3.37 Non-Di istre iss 

2021 0.06 0.27 3.42 -3.04 Non-Di istre iss 

2022 0.07 0.23 3.45 -3.31 Non-Di istre iss 

Sourcei: Data proceisseid. 2023 

Base id on table i 6 that the i re isults of the i calculati ion wi ith the i zmi ijeiwski i mode il, i in 2018 the i X-

Score i value i de icre iase id to -3.08 compare id to 2017, name ily -3.10 whi ich was due i to a de icreiase i be icause i 

curre int asse its iincre iase id and curre int li iabiiliitiie is also iincre iase id. Iin 2019 iit iincre iase id agaiin so that the i X 

value i was -3.13 unti il 2020 to -3.37, iin 2020 the i biigge ist i incre iase i was due i to curre int asse its and curre int 

liiabiiliiti ie is also iincre iasiing but stiill large i curre int asse its compare id to curreint li iabiili itiie is so that the ise i re isults 

show that from 2017 to 2022 iit iis i in the i non-di istre iss cate igory or not e ixpe iriie inciing fi inanci ial probleims 

be icause i the i reisults are i le iss than 0, whi ich me ians be ilow the i cut-off value i wi ith an ave irage i re isult value i 

of -3.17, ne igati ive i reisults te ind not to face i fi inanci ial diistre iss condiitiions, Pe irumda Tiirta Pakuan Bogor 

Ci ity consi iste intly produce is good opeiratiing cash. 

 

4. Analysis of Accuracy Level and Error Type of Altman, Springate and Zmijewski Models 

Discussion 

Thiis te ist iis carriie id out on the i Altman, Spriingate i and Zmi ije iwski i mode ils, the i followi ing i is the i calculati ion 

of the i accuracy rate i of the i Altman, Spriingate i and Zmi ije iwski i mode ils wi ith the i Formula: 

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 𝑅𝑎𝑡𝑒 =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐶𝑜𝑟𝑟𝑒𝑐𝑡 𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑖𝑜𝑛𝑠

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑆𝑎𝑚𝑝𝑙𝑒𝑠
𝑋 100% 

 

 

 

 

 

 

 

Table 7. Altman, Springate and Zmijewski Model Accuracy 

Prediction Altman Springate Zmijewski 

Corre ict Preidiictiion 1 1 1 

Wrong Preidiictiion 0 0 0 

Total Sample i 1 1 1 

%Accuracy 100% 100% 100% 

Sourcei: Data proceisse id, 2023 

 

The i followi ing i is the i calculati ion of the i type i of eirror for the i Altman, Spri ingate i and 

Zmi ijeiwski i mode ils wi ith the i formula: 

𝑇𝑦𝑝𝑒 𝐸𝑟𝑟𝑜𝑟 =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐶𝑜𝑟𝑟𝑒𝑐𝑡 𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑖𝑜𝑛𝑠

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑆𝑎𝑚𝑝𝑙𝑒𝑠
𝑋100% 

 

Table 8. of Error Types of Altman, Springate and Zmijewski Models 

Prediction Altman Springate Zmijewski 

Corre ict Preidiictiion 1 1 1 
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Wrong Preidiictiion 0 0 0 

Total Sample i 1 1 1 

%Type i E irror 0% 0% 0% 

Sourcei: Data proceisseid, 2023 

From the i calculati ion of the i accuracy of the i thre ie i fi inanciial diistre iss pre idiictiion mode ils Altman, 

Spriingate i and Zmi ijeiwski i that Peirumda Tiirta Pakuan Kota Bogor Peiriiod 2017 - 2022 none i of the im 

e ixpe iriie ince id fiinanciial diistre iss. Thiis i is i in accordance i wi ith the i fact that no one i has e ixpe iriie ince id 

bankruptcy be icause i iit iis sti ill opeiratiing we ill unti il now. Of the i thre ie i mode ils Altman, Spriingate i and 

Zmi ijeiwski i have i no e irrors iin pre idiictiing so that the i accuracy rate i iis 100% and the i e irror type i iis 0%. 

 

5. Analysis Results and Discussion 

The i reisults of thi is study i indiicate i that the irei iis agre ie ime int be itwe ie in the i re ise iarch re isults and the i 

preivi ious the iory, name ily usi ing the i altman, spri ingate i and zmi ije iwski i mode ils, the i re isults are i non-di istre iss 

iin pre idiictiing bankruptcy. Preidiictiion of fi inanciial diistre iss at Peirumda Tiirta Pakuan Bogor Ci ity usi ing 

the i altman, spri ingate i and zmi ije iwski i mode ils, the i majoriity i is non-di istre iss i in the i 2017-2022 pe iriiod. Thei 

most accurate i mode ils to use i iin pre idiicti ing fi inanci ial diistre iss at Peirumda Tiirta Pakuan are i the i Altman, 

Spriingate i and Zmi ijeiwski i mode ils. The ise i re isults support se ive iral studi ie is such as re ise iarch conducte id by 

(Ulfah & Moiin, 2022) whe ire i the i altman mode il, zmi ijeiwski i reisults are i non-di istre iss, the i hiighe ist 

accuracy rate i iis 100% and spriingate i accuracy rate i iis 66%. Re ise iarch conducte id by (Nurasi ia, 2016) 

whe ire i the i Altman and Zmi ijeiwski i mode ils are i the i mode ils wi ith the i hi ighe ist le ive il of accuracy wi ith non-

diistre iss pre idiictiion re isults and re ise iarch conducte id by (Me iiiliiawati i & I ishari ijadii, 2017) whe ire i the i 

spriingate i mode il i is the i most accurate i reisult i in preidiicti ing fi inanci ial diistre iss. 

 

Conclusion 
 1) Thei reisults of preidiictiing fiinanciial diistreiss usiing thei altman modeil show that Peirumda Tiirta 

Pakuan Bogor doeis not eixpeiriieincei fiinanciial diistreiss from 2017 to 2022 wiith thei Non-Diistreiss reisult 

cateigory. Thei reisults of preidiictiing fiinanciial diistreiss usiing thei spriingatei modeil show that Peirumda Tiirta 

Pakuan Bogor doeis not eixpeiriieincei fiinanciial diistreiss from 2017 to 2022 wiith thei Non-Diistreiss reisult 

cateigory. Fiinanciial diistreiss preidiictiion reisults wiith usiing thei zmiijeiwskii modeil shows that Peirumda Tiirta 

Pakuan Bogor iis not eixpeiriieinciing any probleims. fiinanciial diistreiss from 2017 to 2022 wiith a Non-Diistreiss 

outcomei cateigory. 2) Iin usiing thei preidiictiion modeil, both altman, spriingatei and zmiijeiwskii, thei fiirst steip iis 

to calculatei thei fiinanciial ratiios useid iin eiach preidiictiion modeil. For thei altman modeil, thei fiinanciial ratiios 

useid iincludei workiing capiital to total asseits ratiio, reitaiineid eiarniings to total asseits ratiio, eiarniings beiforei 

iinteireist and taxeis to total asseits ratiio, book valuei of eiquiity to book valuei of deibt ratiio and saleis to total 

asseits. Meianwhiilei, thei spriingatei modeil iincludeis, workiing capiital to total asseits ratiio, eiarniing beiforei 

iinteireist and tax to total asseits ratiio, eiarniing beiforei tax to curreint liiabiiliitiieis ratiio, and saleis to total asseits 

ratiio. And for thei zmiijeiwskii modeil iincludeis, neit iincomei to total asseits, total deibt to total asseits, and curreint 

asseits to curreint liiabiiliitiieis. Afteir calculatiing thei fiinanciial ratiios, thei neixt steip iis to deiteirmiinei thei Z-Scorei 

for Altman, S-Scorei for Spriingatei and X-Scorei for Zmiijeiwskii usiing theiiir reispeictiivei formulas. Thei formula 

for thei altman modeil iis Z = 6.56X1 + 3.26X3 + 6.72X3 + 1.05X4 + 0.999X5, for thei formula useid by 

spriingatei, nameily S = 1.03X1 + 3.07X2 + 0.66X3 + 0.4X4 and for thei formula useid by zmiijeiwskii, nameily 

X = -4.3 - 4.5X1 + 5.7 X2 - 0.004X3. From thei reisults of thei Z-Scorei, S-Scorei and X-Scorei calculatiions, 

wei can deiteirmiinei wheitheir thei company iis eixpeiriieinciing fiinanciial diistreiss or not by cateigoriiziing eiach of 

theisei valueis iin accordancei wiith thei diiscriimiinatiion zonei or cut-off valuei . 
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